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MESSAGE

It gives me immense pleasure to learn that SSBT’s College of Engineering and
Technology, Bambhori, Jalgaon is organizing an International Conference on “Global
Trends in Engineering, Technology and Management, 2016 (ICGTETM 2016)”. The
Present century is for integration and management of knowledge; whereas the past
century has been the century for exploration of knowledge, thus this Conference
indeed touches the important issues of modern era. The knowledge has to be
applied to well being of society, for the enhancement of quality of human life. It will
require the scientist and technocrats of diversified disciplines to come together on a
common platform; they will pave the path for interdisciplinary research work, which
is the most important need of today. The conference provides a forum for the
researchers and academicians for intermingling with the above-said objectives. I
hope the ICGTETM 2016 will succeed in its objectives to the fullest extent. I
appreciate the whole hearts efforts of organizers in organizing this conference. I
welcome the distinguished guests and participants of the conference. I wish the
conference all the success.

Dr. D. R. Shekhawat
Chairman,
Governing Body, SSBT’s College of Engineering and Technology,
Bambhori, Jalgaon

MESSAGE
SSBT’s College of Engineering and Technology Bambhori Jalgaon is ambitiously moving ahead on its
path of academic excellence. Organizing the International Conference on Emerging Trends in
Engineering, Technology and Management 2016 is a milestone in this voyage. I congratulate the
faculty members and staff of the institute for their sincere efforts in organizing this significant
event. I felicitate all the eminent guests, speakers and participants coming across from distant
places and even abroad. I hope the conference will be successful in meeting its core objectives and
provide a forum to the academicians for sharing knowledge, experience and expertise and also an
opportunity for cultural interaction, mingling and joy sharing. I wish all the conference best of luck.

Shri. Raosaheb Shekhawat
Managing Trustee
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MESSAGE
Engineers are the frontiers of socio-economic dynamisms. The rate of changes have increased
manifold in the modern era. It is estimated that the quantum of developments in the arena of science
and technology in 21ST century supersedes the same in the known history. This tremendous
development has radical effects on each and every aspect of our life style. Today management of the
knowledge is more important than the exploration of it. Knowledge management is essential so as to
lead the developments systematically, for the benefit of society, nation and humanity in general.
Knowledge management requires integration of diversified ideas, views, experiences, expertise and
skills. Conferences are the forum for knowledge management. The international conference on
Emerging Trends in Engineering, Technology and Management 2016 is a grand opportunity for the
academicians, researchers, technocrats, and scientists to interact, inter-mingle and share their
expertise. I hope the conference will get superb success in its objectives. I welcome and honor all the
esteemed participants and wish them a comfortable and enjoyable stay. I appreciate the sincere
efforts of organizer of this conference.

Prof. Dr. Kishor S. Wani
Principal
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MESSAGE

We are pleased to extend our warm greetings to all the distinguished speakers and participants for
“International Conference on Global Trends in Engineering, Technology and Management 2016” at
SSBT's College of Engineering and Technology, Bambhori, Jalgaon, Maharashtra, India. The theme
of the conference is “Navigating the Future”, the major global challenges we are facing today need
to be addressed in the context of environment, technology and management. Rise in global
population is demanding for sustainable development.
The world is facing the prominent issues like global warming and food security; it has been
discussed in United Nations Climate Change Conference, Paris (2015) to limit global warming to
less than two degrees Celsius compared to pre-industrial levels. It is the duty of us all to find the
technological solutions to tackle such issues. Technologies for production and use of biofuels and
genetic engineering will help to address such issues. This conference will help to discuss and focus
on the solutions for sustainable development.
The conference provides an excellent opportunity to showcase your work and share ideas among the
engineers, technocrats, managers and researchers of vivid faculties. The conference will help in
gaining valuable insights and opinions from experts of diverse streams.
We appreciate the support of “International Journal of Engineering Trends and Technology (IJETT)”
in the review process and publishing of the papers in the journal. We express our deep sense of
gratitude towards the Management of SSBT’s College of Engineering and Technology and beloved
Principal for their constant support and suggestions. We extend our special thanks to conference
advisory committee, speakers and entire team of ICGTETM 2016 for their untiring efforts to make
this conference a grand success.

Prof. I. D. Patil
Convener

Prof. D. S. Deshmukh
Convener
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Abstract— Recommender systems are the most valuable tools
of this era.These systems have power to give individualized
suggestions among available options. Many Traditional
Recommender systems are available . But those systems
suffer from scalability and inefficiency problems . In most of
the cases existing recommender services presents same results
as the ratings given. So, a Rank Boosting Approach is
designed in this paper. This Approach gives personalized
recommendation. Both active users preferences and passive
users positive, negative reviews and sentiments in the text are
considered for overall score calculation. More than one
keyword can be used for preferences. Sentiment Analysis is
used for more accuracy.For implementation of this method
hadoop platform is used. Hadoop is an open source project
which will significantly improve the accuracy and efficiency
by providing data set clustering across multiple nodes. It also
provides fault tolerance in case of system failure.

Index

Terms—recommender

MapReduce,
keywords,
Analysis, Reviews, Big Data.
I.

systems,
preferences,

Daug Cutting and his team. Hadoop architecture is
inspired by Google File System. Google uses the
MapReduce Algorithm. This algorithm divides the task
into small parts and assigns them to many computers
and collects the result from them which when
integrated, form the result dataset. Hadoop also runs
applications using the MapReduce algorithm where
data is clustered and distributed to many nodes for
processing in parallel.
Commodity Hardwares

Centralized
system

Hadoop,
Sentiment

Introduction

A. Background :

Big Data Analysis is one of the major tasks in
industry. Storage of such a huge amount of data is not
the problem but read that data back to do analysis is the
main problem. The term Big Data is used when the
amount of data that needs to be processed is greater than
the current capacity of storage and analysis of the
system. Big Data has three characteristics as volume,
velocity and variety. Volume refers to the amount of
data that needs to be processed. It has moved terabytes
to zetabytes. Velocity refers to the speed at which data
can be processed with minimal error rate. Variety refers
to all types of data such as unstructured, semistructured
and structured data. Structured data can be easily
analysed using SQL as it is in the form of rows and
columns. A well defined schema is there. Unstructured
data is the data in the raw form such as facebook and
twitter logs, text files, word documents etc. This data
can not be easily analyzed. To analyse this data Hadoop
can be used. Hadoop is the open source project
developed by
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Fig 1. MapReduce Architecture
There are many big data analysis tools but the features
that made hadoop distinct from others are :
Accessible : Hadoop can run on distributed clusters of
nodes as commodity hardwares. Commodity hardware
is the term used for workstation or personal computers
which are IBM based.
Robust : Hadoop is designed to tolerate hardware
malfunctions such as system failure, power failure. At
least three copies of same data are stored in different
nodes. Most of the failures are handled using the
secondary namenode.
Scalable : More nodes can be added dynamically, once
the multinode cluster has been set up.
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Simple : Users can easily write parallel codes using
Hadoop. MapReduce is a programming model where
large
sets of data can be distributed among
the nodes of a cluster
and processed parallel. There are two types of node
such as name node and data node . Name node is
master of the system. It maintains and manages the
blocks which are present on the slave node. It stores the
metadata about data nodes. Data nodes are the nodes
which are deployed on each machine and provide the
actual storage. It is responsible for serving read and
write requwsts for the clients. This model has two main
steps which are 1. Map – Distribute the job among the
data nodes and 2. Reduce – Collect the results.
Sentiment Analysis is the software that
captures feelings, attitudes, emotions and opinions.
Using Sentiment Analysis businesses can track new
product perception, brand perception, reputation
management and flame detection. It gives opinion on
global scale.
B. Motivation :
In recent years data is growing exponentially. So,
the question arises how to do analysis of such large
amount of data and rank services. In most of the
traditional recommendation systems ratings given
and recommendation list is same. So the problem is
how to provide personalized recommendation list to
recommend service with highest rank. Customers
need recommendation for the best product or service
among available options. So a Rank Boosting
Approach is proposed in this paper.
In this paper above challenges are addressed
using following contributions :
(1) A Rank Boosting approach is proposed in this
paper
which is based on user based
collaborative filtering algorithm.
(2) More than one Keyword can be used, keywords
extracted from reviews of previous users are
used for indicating their preferences.
(3) Sentiments matching is done and corresponding
score is calculated.
II. Literature Review
Existing recommendation systems recommend
services according to ratings given to that service.
Users reviews are not considered. Sentiments in the text
are not considered.
Shunmei Meng in 2014 proposed a KASR
method for personalized recommendation. In this user
paper based collaborative filtering algorithm is used. To
make the method more efficient and scalable it is
implemented on Hadoop.
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Jaccard coefficient and Cosine similarity measure is
used for evaluation. Jaccard Coefficient method is not
so accurate. Users positive and negative reviews are not
differentiated. Sentiments in the text is not considered
for calculation.
Guosheng kang in 2012 proposed a paper on
active web service recommendation. Web usage history
and QoS are the main criteria for recommendation .
Using this approach top k services are generated for
users. Passive users reviews about the website is not
considered. Usage history count is only used for
ranking.
Xiwang yang in 2013 proposed a paper on Bayesian
inference based recommendation in online social
networks. In this content ratings are shared with friends.
Conditional probability is used for calculating rating
similarity. Based on similarity score ranking is done.
There is a Cold start and rating sparseness problem.
Faustuno Sanchez in 2012 proposed a paper on
recommender system for sport videos, transmitted over
the Internet and/or broadcast, in the context of largescale events, which has been tested for the Olympic
Games. The recommendation is based on audiovisual
consumption and does not depend on the number of
users, running only on the client side. This avoids the
concurrence, computation and privacy problems of
central server approaches in scenarios with a large
number of users, such as the Olympic Games. Whole
video have to recommend. Specific video fragment can
not be recommended using this approach.
Yan Ying Chen in 2013 proposed a paper on
probabilistic personalized travel recommendation
model. For mining demographics for travel landmarks
and paths people attributes and photos are used which
are effective, and thus benefiting personalized travel
recommendation services. Only few parameters are
used for similarity calculation. Need
to expand
reaserch work to include more attributes for accuracy
and efficiency.
Zibin Zheng in 2013 proposed a paper on quality
of service ranking prediction for cloud services. Rating
based approaches and ranking based approaches are
studied in this paper, so that the users can obtain QoS
ranking prediction as well as detailed QoS value
prediction.
III. System Architecture :
A. Overall Architecture of System :
In figure 3.1. general concept is given. In figure
3.2 System Architecture overall concept of paper is
established. Keywords are used to indicate both users
preferences and candidate service quality. Similar
users are then sorted using user based collaborative
filtering algorithm. These similar users positive,

http://www.ijettjournal.org

Page 2

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

negative reviews and sentiments in the text are
differentiated. Sentiment analysis is used for score
calculation. Top scoring services will be recommended
first. Thus this Rank Boosting Approach recommends
personalized ratings list to each user. It provides most
appropriate top k ranking services to the user.
Moreover, to increase scalability and efficiency
MapReduce framework on Hadoop is used. General
concept is as follow :
Query input
from user

Processing

Recommendation

Fig 2. General Concept of Recommendation system

Processing includes following steps :
Dataset Cleaning

Query I/P

Creating Dictionaries

Keyword
Extraction

Rating Short Comments

Keyword Extraction from Long
Comments

Processing

Then rating according to keywords is done. Hotel
which has highest rating is then recommended as top
most rank choice.
B. Methods used :
Methods that we are going to use are as follow:
1. Dataset Cleaning :
In this method all
keywords are extracted. First removal of stop
words is done, then remove spaces. Then we
are left with only keywords.
2. Creating Dictionary : Now we have a list of
Keywords with us. For rating those words we
have to create
rating dictionary. This
dictionary includes keyword and rate given to
that keyword. When user enter any keyword,
exact matching keyword is first searched then
corresponding rating that we have given is
obtained.
3. Rating Short Comments : Calculation of all
the rating values is done using Sentiment
Analysis. Highest scoring hotel is ranked one
and recommended first.
4. Keyword Extraction from Long Comments :
Long comments include stop words, spaces ,
words in ing form so we have to remove all
these things. To obtain keyword in root form
Porter Stemmer algorithm is used. Stop words
and spaces are removed using our own
programming logic. Term Frequency (TF) is
calculated. In cases where same keyword is
extracted many times, reduce it to one. So
more efficiency is obtained.
5.

Recommendation : Keywords extracted from
short comments, long comments and users
preferences are stored in a dictionary. Rate all
keywords. Calculate the overall score and then
rank
the
hotel.
Finally
provide
Recommendation list to users.
IV. Conclusions

Recommendation
A. Conclusion :

Fig 3. Overall System Architecture

The dataset of Hotels that we are going to refer
contains short comments about hotels and long
comments. First we will do analysis using short
comments and provide recommendation. Then we will
use long comments as input, do processing and extract
keywords from comments. Keyword matching is done.
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In this paper a rank boosting approach to recommend
services to users is proposed. Users can give more than
one keyword as a preference. We already have a huge
dataset of hotels in the metro cities. First dataset
cleaning is done. Stop words, spaces are removed then
keywords are obtained. Exact matching keywords are
found out from the dataset. We have Form the rating
dictionary and have given rating values from -1 to +1.
Sentiment Analysis is used for calculation. Hotel with
highest rating value is ranked one and recommended
first. This ranking changeable. So we have to make
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updations in the rating dictionary as passive users
reviews changes. So, Recommendation is dynamic and
more realistic.
We are using MapReduce in java to reduce number
of same keywords into one. Finally we will run this
project on Hadoop. Hadoop is an open-source
framework designed by Doug Cutting and his team.
Hadoop allows to store and process big data in a
distributed environment across clusters of computers
using MapReduce. It is designed to scale up from single
servers to thousands of commodity machines, each
offering local computation and storage.
B. Future Scope :

Internation-al Workshop on Knowledge Discovery and Data Mining,
pp. 478-481, 2010.

.

In future research can also be done in the area where
a different term appears than the domain thesaurus.
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distribution in India and how will the subsidy is
distributed to farmers.

Abstract
The government of India provides subsidy to
farmer every year. The bureaucratic process play
very important role in distribution of subsidy to
farmers. The government provides lot of amounts
of subsidy to farmers but it’s not reached to them
100%. As per the farmer’s opinion, there is
problem in distribution system. In this paper
researcher has study about the bureaucratic
process with reference distribution of agriculture
subsidy in India with help of primary data (survey
of farmers in Jalgaon District) & secondary data.
The researcher has construct two hypothesis for the
study.
Keywords-

Subsidy,

Bureaucratic

Process,

Farmers & Distribution
I.

INTRODUCTION

The central & state government of India provides a
large amount of subsidies to agricultural irrigation.
In 2004 the percent of irrigated land in India was
31.63% & year 2010 was 35.12% as compared to
total agricultural land. On other side corrupt
practices in agriculture sector also increases. In
Nov, 2005 National Agricultural Cooperative
Marketing Federation of India (NAFED) Scam 250
crores & Jan, 2009 India (NAFED) face criminal
action in a Rs.3,700 crore fraud. Day by day
corruption increases in agriculture sector Farmers
are not happy with the overall condition of farmers
in India. This is despite the fact that the
government of India claims to have introduced
many schemes and policies to improve their
condition. Most respondents (50 per cent) feel that
only rich farmers got the benefits of government
schemes and policies related to farming. Only 10
per cent believe that poor and small farmers have
got the benefit from farming related schemes and
another
8
per
cent
saw no
benefit
whatsoever either to large farmers or marginal
farmers. The subsidy is one of the important parts
of farmer’s life. With help of subsidy farmers can
yield crops. But for getting subsidy he faced so
many problems and he demotivated towards
farming. In this paper researcher has study about
bureaucratic process of agriculture subsidy
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Government subsidy programs, like many areas of
government spending, are at risk of corruption and
fraud that price taxpayers millions of dollars. The
extent to which these two factors affect subsidy
policy is difficult to fully estimate because it is not
commonly detected or reported to official sources.
Accurate figures are difficult to obtain, and
governments are also often unwilling to publicize
occurrences of fraud and corruption out of fear of
bad publicity or public concern at their lack of
oversight. According to GSI is concerned that fraud
and corruption are not being sufficiently addressed
in order to remove what may be a significant
barrier to subsidy reform. The corrupt bureaucratic
practices not only done in India but also happen all
over the world. In South Korea’s Rice Subsidy
Scheme set up to cushion rice farmers from the
opening of the Korean market to foreign imports
Rice farmers were eligible to receive subsidies.
However, from 2005-08 it has been estimated that
over US$100 million in government funds intended
for rice farmers were instead distributed to tens of
thousands of fraudulent applicants, including many
public servants who were land owners but not
farmers. The process for applying for the subsidy
did not require applicants to prove they were
actually farming the land for which they were
making claims. 7 All elements of the definition of
fraud were evident. The government was
wrongfully and intentionally deceived by
applicants claiming to be actively farming parcels
of land. The payouts constituted a financial loss for
the government and a personal gain for the
applicants.
For this study researcher has constructed two
hypotheses, The Bureaucratic Process is major
hurdle in distribution of government subsidies to
farmers and there are leakages in distribution of
government subsidies to farmers. For testing the
hypothesis researcher has used statistical software
(minitab). The researcher has used primary &
secondary data for study. The primary data
collected through the survey of five hundred
farmers in Jalgaon District. And secondary data
collected through websites & research papers.
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II. THE DISTRIBUTION OF SUBSIDIES
IN INDIA
Many subsidies are defended as benefiting
disadvantaged groups, or groups the politicians like
to make us believe are disadvantaged. Some do
that, but even those that do benefit disadvantaged
groups often benefit richer people or companies
even more.
Perversely, the distributive consequences of
subsidies are often precisely the opposite of what
the framers of the policies (Sharma, 2000)
(Corruption in the Land Sector, 2011) intended.
Yet, by design, subsidies that are tied to outputs or
inputs intended. Yet, by design, subsidies that are
tied to outputs or inputs tend to favor larger
producing units. The conduit between a
government and the intended recipient of a subsidy
is often more like an open sluice than a pipeline,
with plenty of opportunities for others to dip into
the stream before it reaches its final destination.
Any subsidies that are linked to the production of a
good or services require the recipient to spend
money on inputs used in producing that good or
service. For example, if a farmer is paid by the
government to grow corn, she will first have to
spend some of that money on seeds, fertilizers,
pesticides and fuel for the tractor. What is left as an
increase in income may be only 20% or 25% of the
cost to the government.
Economists call the ratio between what ends up in
the pockets of the target group and what the
government spends the transfer efficiency of the
subsidy. Subsidies for the purchase of inputs, by
lowering the producer's costs, can have fairly high
transfer efficiency, but only if the supply is not
limited. If the seller of the subsidized good is a
monopoly, or there is a finite supply of the input,
the subsidy will mainly enrich the input provider.

•
•
•

Adhar Card/ Ration Card
Residence Proof
Inquest report by Government officer (
Village Secretary)

•

Saving Account in Bank

Government
Via Bank/
Government office
End Users Bank Account (Farmers)

Figure No.1- Direct Distribution of Subsidy to Farmers

In India agricultural subsidies are distributed on
centralized basis. The indirect form of subsidies are
distributed by government to agricultural vendor
(mediator) e.g. Fertilizer Company, Pipe Company,
Mechanized farm Equipment Company and
Electricity distribution company and through
agricultural vendor to end users i.e. farmer
The farmer want to buy tractor from tractor dealer,
it would cost Rs. 5,00,000/-. He has pay
Rs.4,50,000/- to tractor dealer and Rs.50,000/- is
paid by government on behalf of farmer to dealer.
Another example regarding electricity subsidies,
Rate of per unit electricity Rs. 6 but for farmers it
will be only Rs.4 and remaining Rs. 2 paid by
government to electricity board on behalf of
farmer. In special case, i.e. losses of crops due to
natural disaster total amount of electricity bill paid
by government to electricity board on behalf of
farmer. The same type of method is adopted in
fertilizers and Pipe Company for irrigation.
Government

The subsidies can be distributed among individuals
according to a set of selected criteria, e.g.
Agricultural Venders
(Fertilizers and Seeds Company, Bank etc)

1) Merit
2) Income-level
3) Social group etc.
The rules and regulation is made by the state and
center government.
III. HOW TO DISTRIBUTE SUBSIDY TO
FARMER
The direct subsidies are given by government to
farmers through the bank. It includes crop finance,
to make well in farm, compensation for losses due
to natural disaster.
The documents require for getting direct subsidy
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Farmers
Figure No. 2- Indirect Distribution of Subsidy to Farmers

IV. HYPOTHESIS TESTING
The searcher has done survey of 500 farmers in
Jalgaon District. To know the opinion of farmers
related to government distribution system related to
agriculture subsidy to farmer’s & difficulty faced
by farmers for getting agriculture subsidy from
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government. The researcher has design two
hypothesis for study.
H0-Bureaucratic Process is not major hurdle in
distribution of government subsidies to farmers
H1-Bureaucratic Process is major hurdle in
distribution of government subsidies to farmers
Table No.1-Bureaucratic Process Is Major Hurdle in
Distribution of Government Subsidies to Farmers
Bureaucratic Process is
Count
%
Hurdle
Yes

403

80.60%

No

97

19.40%

Grand Total

500

100%

Source- Primary Data

In Above table, out of 500 respondents, 80.60%
(403) respondents agree that bureaucratic process is
not major hurdle in distribution of government
subsidies to farmers & 19.40% (97) respondents
disagree that bureaucratic process is not major
hurdle in distribution of government subsidies to
farmers.

The below table shows that out of 500 respondents,
82 respondents agree that corruption is major
hurdle for getting subsidies, 126 respondents agree
that documentation is major hurdle for getting
subsidies, 101 respondents agree that rules &
regulation is major hurdle for getting subsidies and
177 respondents agree that lack of awareness is
major hurdle for getting subsidies
Table No.3 -Types of Hurdles Faced By Farmers
Types of Hurdles

Count

%

Corruption

82

17%

Documentation

126

26%

Rules & Regulation

101

21%

Lack of awareness

177

36%

Grand Total

486

100%

Source- Primary Data

Since P_Value is less than 0.05 (L.O.S.), the null
hypothesis is rejected and alternative hypothesis is
accepted by researcher. The bureaucratic process is
major hurdle in distribution of government
subsidies to farmers

Code

N

Mean

St. Dev

SE Mean

Yes

15

26.87

4.02

1.0

H0-There are no any leakages in distribution of
government subsidies to farmers.
H2-There are leakages in distribution of
government subsidies to farmers.

No

15

6.47

3.54

0.91

Table No.4 -Leakages in Subsidies Distribution System

Table No.2-H1 Two-Sample T-Test (MINITAB Code):

Source- Minitab Software

In above table mean value of code Yes is 26.87,
standard deviation is 4.02 & SE mean is 1.0. And
mean value of code No is 6.47, standard deviation
is 3.54 & SE mean is 0.95.
Results-

Leakage in Subsidy
Distribution System

Count

%

Yes

441

88.20%

No

59

11.80%

Grand Total

500

Source- Primary Data

Difference = μ (No) - μ (Yes), Estimate for
difference: 20.40, 95% CI for difference: (17.57,
23.23) T-Test of difference = 0 (vs ≠): T-Value =
14.75 P-Value = 0.000 DF = 28, both use Pooled
Standard Deviation = 3.7866
Boxplot of H1

In Above table, out of 500 respondents, 88.20%
(441) respondents agree that there are leakages in
distribution of government subsidies to farmers &
11.80% (59) respondents disagree that there are
leakages in distribution of government subsidies to
farmers.

Satisfied Bureaucratic Process

35

Table No- 5 Two-Sample T-Test (MINITAB Code):

30

25

N

Mean

St. Dev

SE Mean

No

15

3.93

1.71

0.44

Yes

15

29.40

2.35

0.61

Code

20

15

10

5

0
No

Yes

Source- Minitab Software
Figure No. - 3 Box plot of H1
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In above table mean value of code Yes is 29.40,
standard deviation is 2.35 & SE mean is 0.61. And
mean value of code No is 3.93, standard deviation
is 1.71 & SE mean is 0.44.
Result
Difference = μ (No) - μ (Yes),
Estimate for difference:-25.467,
95% CI for difference: (-27.006, -23.928)
T-Test of difference = 0 (vs ≠):
T-Value = -33.90 P-Value = 0.000
DF = 28 both use Pooled Standard Deviation =
2.0575
Boxplot of H4
35

Leakages in Distribution

30

25

20

15
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V. CONCLUSION
Due to lack of proper implementation of subsidies
in distribution program, they are not reached to
farmers. If Government directly transfers the
amount of subsidies to farmers account, it reduces
the middle man role and reduces leakages in the
distribution system. The Government should make
single window for the farmers regarding collection
of documents which are required to take the
subsidy. Government should adopt E-Governance
practices to increase the transparency in the
distribution system of subsidy. This practice
reduces corruption in subsidy distribution. The
Government
wants
prevention of scam
&
corruption in agricultural department. Government
should
used corporate
governance
in the
agricultural department for more transparency &
protects farmer’s rights. The government should
make one common agency for distribution of
subsidy. Due to common agencies for distribution,
it is easy for the government to maintain account &
audit of subsidy, it help to reduce corrupt practices
of government officers.

0
No

Yes
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Figure No.4 -Box plot of H2

There are leakages in distribution of government
subsidies to farmer and it highly affected due to
Lack of effective distribution management.
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Table No.6 -Types of Leakages in Distribution system
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Types of leakages

Count

%

Corruption

110

24.94%

Lack of Effective Distribution
Management

229

51.93%

Poor Government Policy

74

16.78%

Other

28

6.35%

Grand Total

441

100%

Source- Primary Data

3) Devoplment, I. I. (2010, 12). Corruption and fraud in
agricultural and energy subsidies: Identifying the key issues.
The global subsidy initative . Winnipeg, Canada: International
Institute of sustainble devoplment.
4) Salunkhe, H. A. (2015). The Study of Corporate Governance
and Legal Issue in Agriculture Sector in India. National Seminar
on Emerging Issues in Legal Aspects of Business. Jalgaon .
5) Sharma, R. D. (2000). Administrative Culture in India. New
Delhi: Anamika Publisher & Distributer .

Above table out of 500 respondents, 24.94% (110)
respondent agree that corruption is major leakage
of subsidy distribution system, 51.93% (229)
respondent agree that lack of effective distribution
management is major leakage of subsidy
distribution system, 16.78% (74) respondent agree
that poor government policy is major leakage of
subsidy distribution system and 6.35% (28)
respondent agree that other is major leakage of
subsidy distribution system.
Since P_Value is less than 0.05 (L.O.S.), the null
hypothesis is rejected and alternative hypothesis is
accepted by researcher. There is a leakage in
distribution of government subsidies to farmers.
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Abstract— Air delivered to the induction- manifold
provided the boost-pressure ratio is 1.6:1 or more, as
from the turbocharger is subjected to reserve-flow
a lower operating pressure will not raise the charge
pressure pulsation and turbulence, and results in
temperature to such high values.
considerable amount of heat. Now engine power is
The function of the intercooler, is to
dependent principally upon the mass of air drawn
transfer heat from the compressed charge to another
into the cylinder per cycle, and increasing the
source which is at a lower temperature, such as the
charge pressure ratio alone will not permit the
engine’s cooling system, or directly to surrounding
maximum quantity of charge to enter the cylinder. In
atmosphere.
fact, the true measure of power potential is the
density of the charge in the cylinder and this relates
directly to the temperature of the air charge about to
enter the cylinder. The lower the charge temperature
at given constant pressure the smaller will be its
volume and hence more air charge is able to enter
the cylinder. Heat –exchangers of this kind are
capable of reducing a charge temperature of 120oC
to something like 60oC. Air to air heat exchangers
are not attached to the engine and are most
effectively positioned in front of the radiator if space
permits. The air-to-air intercooler is more popular
than the air-to-liquid intercooler because it is able
to bring down the air-charge temperature to much
Fig. 1 Operation of turbocharger and location of
o
o
Charge Air Cooler
lower values of around 60 C as opposed to 85 C.
Detail design process of charge air cooler is
There are two types of heat exchangers in common
illustrated. It is the rating design where we have
use. These are:
determined the thermal performance of charge air
1. Air to liquid and
cooler. These analytical results are then compared
2. Air to air
with test results.
Key
Words—Intercooler,
Charge
air
II. THERMODYNAMICS OF CHARGE AIR
cooling,Thermodynamic, Thermal design
COOLING
I. INTRODUCTION
CHARGE AIR COOLER
The thermodynamic relationships between
Air delivered to the induction- manifold
the density, pressure and temperature ratios for
from the turbocharger is subjected to reserve-flow
different
compressor
efficiencies
are
pressure pulsation and turbulence, and results in
straightforward.
Intake
charge
air
densities
shown
in
considerable amount of heat. Now engine power is
the
fig
are
hard
to
obtain
without
charge
air-cooling.
dependent principally upon the mass of air drawn
The effect of charge air-cooling on density ratio is a
into the cylinder per cycle, and increasing the charge
function of the effectiveness of the charge air cooler
pressure ratio alone will not permit the maximum
and the pressure loss from compressor discharge to
quantity of charge to enter the cylinder. In fact, the
intake manifold.
true measure of power potential is the density of the
The effectiveness is defined as the ratio of
charge in the cylinder and this relates directly to the
temperature drop of charge air across the cooler to
temperature of the air charge about to enter the
maximum temperature potential available for
cylinder. The lower the charge temperature at given
cooling.
constant pressure the smaller will be its volume and
hence more air charge is able to enter the cylinder.
It is essential that where the output
o
temperature from a supercharger may reach 120 C
and this remains uncooled when delivered to the
engine, then the power lost could be as high as 38 %.
Intercooler, which reduces the delivered air charge
o
temperature to around 60 C can raise the engine
power by as much as 20 %. However, the
incorporation of an intercooler is only justified

ISSN: 2231-5381

T2 T3
T2 T1

E =
Where
T3: Intake manifold temperature
T2: Compressor discharge temperature
T1: Ambient temperature , which is assumed to be
the same as compressor inlet temperature
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In case of an air-to-air charge air cooler,
where ambient air is the cooling medium, above
equation directly applies. In cases where water is
used as intermediate cooling medium, the overall
effectiveness is composed of the charge air cooling
effectiveness and the corresponding radiator
effectiveness. In either case, since the ultimate heat
sink is the ambient air, equation is the reasonable
measure of the system effectiveness. The pressure
loss from compressor discharge to intake manifold
could be expressed as a percentage of compressor
discharge pressure.
Simplified performance curves of a
turbochargercompressor
2.1

80

2

70

Abs Temp. T2/T1 and density ratio

1.9

60

1.8

Density

1.7
1.6

60

1.5

70
80

1.4
1.3

Temp

air-cooling in trucks, farm equipment, marine units
and other applications.
b. Reduced thermal loading:
Experiments and calculations of piston
temperature have shown in fig.4 the reduced
temperature level in piston could put it in the
favorable portion of the strength vs. temperature
curve. Thus, conventional aluminum pistons could
be used in high output, charge air-cooled. Where as
in non- charge air-cooled engine iron or gallery
cooled pistons may be necessary.
It has been observed by some authors that when a
charge air cooler is used, the decrease in thermal
loading and heat rejection to the coolant offsets the
heat rejection to coolant in the charge air cooler. The
net result is reduced thermal loading of the
components at essentially the same total heat
rejection to the coolant.
c. Reduced exhaust emissions:
It has been well established that the peak
cycle temperature is a primary independent variable
in NOx formation. Figure demonstrates the effect of
intake manifold temperature on NOx at constant
injection timing. Depending on the compression
ratio of the engine, 100 ºF reductions in intake
manifold temperature. For temperature near 3300 ºF,
where the rate of NOx formation is believed to very
high, this magnitude of temperature reduction is very
significant. Therefore, charge air-cooling is
considered to be an essential part of diesel engine
configurations to control NOx emissions. The other
important aspect of exhaust emissions is unburned
hydrocarbons.

1.2
650
1.1

TOP
RING

600

1
1.5

2
2.5
3
Perssure Ratio P2/P1

3.5

COMBUSTION
BOWL

550
Piston Temp. oF

1

500

Fig.2: Simplified performance
turbocharger compressor.

curves

of

a

Thus, the basic thermodynamic advantage
of charge air-cooling is that it provides cooler air at
higher density to the engine. The lower charge air
temperature results in lower peak cycle temperature
and lower turbine inlet temperature.
III. ADVANTAGES OF CHARGE AIR-COOLING
a. Increased Output:
This is often the main reason for charge aircooling. Since the more air at lower temperature is
available for combustion, more fuel can be burnt
resulting in more BHP. Since this is the most cost
effective way of increasing the power of given
engine, many engine designers have utilized charge

ISSN: 2231-5381

450
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400
350
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50

100

150
200
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Fig.3: Effect of intake temperature on piston
Temperature
HC emissions are known to be the most sever at idle
and light load conditions. In these modes, the
turbocharger is operating at very low operating
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20

INJECTION TIMING
31º BTDC

BSNOx GSM (HP-HR)

15
26 oBTDC

10
19 o BTDC

5

0
100

150

200
250
300
350
400
INTAKE MANIFOLD TEMP . oF

450

Fig.4: Effect of Charged Air intake temperature on
Exhaust emission
d.

Reduced engine fuel consumption:
Charge air-cooling has a measurably
favorable effect on engine brake specific fuel
consumption (BSFC). Fig shows the temperature on
the BSFC ratio (Which is the BSFC/BSFC of a nonCharge air-cooled engine) at various BSNOx levels.
This fact reinforces the need for a well-refined Charge
air cooling system.

1.2
BSFC RATIO =
BSFC / (BSFC OF NON-CHARGEAIR
COOLEDENGINE)

BSNOx RATIO

1.1

BSNO2 = GMS/(BHP-HR)

1

0.9

0.8
50

100

150
200
250
300
350
INTAKE MANIFOLD TEMP. ºF

Fig.5: Effect of intake manifold on Engine fuel
consumption.
e.

Increased altitude capability:
One of the major limiting factors that the
engine designer is faced with is the exhaust
temperature at high altitude operation of the engine.
This is especially true at peak torque conditions
where the air /fuel ratio is low ant the turbine inlet
temperature could reach or exceed the material used
in the turbine casing or exhaust manifold. State of the
art materials limit the maximum turbine inlet
temperatures to 1350 ºF with few excursions past
1400 ºF. When the intake charge air temperature is
reduced by 100 ºF, the exhaust temperature will be
reduced by 100 ºF.
1110
1090
TURBINE INLET TEMP, ºF

pressure ratios. Therefore, the compressor discharge
temperature is close to the ambient temperature. It is
advantageous to warm the charge air to above 140
oF in these modes for HC control. In this context,
the water-cooled charge air cooler will help to heat
the air going to cylinder. This charge air warm up
feature is expected to play an imported role in the
proposed transient emissions conformance. This
cycle places greater importance on part load
operation compared to the present 13-mode cycle. In
order to meet the anticipated emissions levels on the
transient cycle, a fine tuned advanced charge air
cooling system is considered necessary. Another
consideration in deciding the level for a warm-up
feature is white smoke. White smoke control is
highly dependent on the type of engine combustion
system. In general, warm air clears white smoke
o
quickly. Intake manifold temperature of 140 F at 32
o
F ambient will help considerably in white smoke
control.

0.11

0.09

0.07

1070
1050
1030
1010
990
110

130

150
170
190
INTAKE MANIFOLD TEMP ºF

Fig.6: Turbine Inlet temperature Vs Intake manifold
temperature
Depending on the engine parameters such
as compression ratio and valve events, the exhaust
temperature reduction could be greater than 100 ºF. Fig

ISSN: 2231-5381

http://www.ijettjournal.org

Page 11

210

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

shows that for typically heavy-duty engine. Thus,
Charge air-cooling provides a much needed safety
margin in exhaust temperature during altitude
operation.
f.

Charge Air Cooling as an aid in reducing
turbocharger requirements:

For a given intake manifold air density, use
of a charge air cooler results in a lower turbocharger
pressure ratio. When the charge air cooler
effectiveness is high, the compressor efficiency
becomes less critical to achieve a given intake air
density. This could result in significant practical gains.
The state-of –the-art compressor could be produced
economically when the efficiency is about 70%. When
a higher efficiency (~80%) is needed, the problem
becomes very complicated.
Another area where the charge air cooler could be
advantageously used is to aid the compressor
requirements in altitude operation. Fig shows a typical
compressor map with the engine ―operating diamond‖
superimposed upon it. It is clear from a fig that when a
charge air cooler is used the compressor pressure ratio
needed to meet altitude requirements is significantly
reduced. In addition, the ―surge margin‖, which is an
indication of how close to the surge line the
compressor would operate, is improved with the use of
a charge air cooler. It is clear that the addition of
charge air cooler would enable the designer to move
the operating diamond to left of compressor map,
which is in the direction of higher efficiency. It should
be emphasized that the addition of charge air cooler
should be accompanied by rematching the
turbocharger to the engine in order to realize maximum
benefits.

69

COMPRESSOR PRESSURE RATIO.

3.2
NO CHRGE AIR
COOLER 63 K
1200 FT ALTITUDE
WITH CHARGE AIR
57 K
2.4

2100
K
1500

2
45
K

1000 FT

39

1.6
33
1.2
200

400

600

800

Increasing fluid-flow velocity can increase
the heat transfer rate per unit of surface area, and this
rate varies as something less than first power of the
velocity. The friction power expenditure is also
increased with flow velocity, but in this behavior that
allows the designer to match both heat transfer rate and
friction (pressure-drop) specification, and it is this
behavior that dictates many of characteristics of
different classes of heat exchangers.
If the friction power expenditure is high, we
can reduce flow velocities by increasing the number of
flow passages in the heat exchanger. This will also
decrease the heat transfer rate per unit of surface area,
but according to the above relations, the reduction in
heat transfer rate will be considerably less than the
friction-power reduction.
Increasing the surface area, which in turn also
increases the friction-power expenditure, then makes
up the loss of heat transfer rate but only in the same
proportion as the heat transfer area is increased.

3.6

2.8

IV. THERMAL DESIGN OF CHARGE AIR
COOLER
THEORY
The design of a heat exchange involves a
consideration of both the heat transfer rates between
the fluids and the mechanical pumping power
expended to overcome fluid friction and move the
fluids through the heat exchanger. For a heat
exchanger, operating with high-density fluids the
friction power expenditure is generally small relative
to heat transfer rate, with result that the friction power
expenditure is seldom of controlling influence.
However, for low-density fluids such as gas it is very
easy to expend as much mechanical energy in
overcoming friction power as is transferred as heat.
And it should be remembered that in most thermal
power systems mechanical energy is worth four to ten
times as much as its equivalent in heat.

1000

1200

AIR FLOW ,CFM ºR,29.38'' HG

Fig.7: Effect of Charge air cooler on compressor

In gas –flow heat exchangers the frictionpower limitations generally force the designer to
arrange for moderately low mass velocities, and low
mass velocities together with the low thermal
conductivities of gases (low relative to most liquids),
results in low heat transfer rate per unit of surface area.
Thus, large amount of surface area becomes the typical
characteristic of gas flow heat exchangers. Gas-to-gas
heat exchangers may require up to ten times the
surface area of condenser or evaporator or liquid –toliquid heat exchanger in which the total heat transfer
rates and pumping power consumption is comparable.
These considerations have led to the
development of many ways to construct heat transfer
surfaces for gas-flow applications in which the surface
area density is large such surfaces will be referred as
the compact heat transfer surfaces.

―Operating Diamond
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The effective way to increase surface area density is to
make use of secondary surfaces, or fins, on one or both
sides of surfaces. The low friction power requirement
characteristic of high density fluids, together with the
relatively high thermal conductivity of fluids, results in
high convection heat transfer rates in any optimum
design (high convection conductance). If fins are
employed the high heat transfer rate must be conducted
along the fins, and the conduction resistance may
destroy all or most of the advantage of extra surface
area gained.
In compact gas-to-gas heat exchangers, large area
density is desirable on both fluids side, and method for
accomplishing this objective with fins is illustrated by
the plate-fin arrangement. The heat exchanger is built
up as a sandwich of flat plates bonded to
interconnecting fins. The two fluids are carried
between alternate pairs of plates and can be arranged in
either counter flow or cross flow, which provides an
added degree of flexibility in this arrangement.A
compact surface has small flow passages and
convection conductance h always varies as a negative
power of hydraulic diameter of the passage. Thus
compact surfaces tend, by their very nature, to have
high conductance. This leads to high performance

curves on the heat transfer- friction power plot, despite
the influence of small hydraulic diameter on the
friction power.
ASSUMPTIONS:
To analyse the thermal performance of
CAC the following assumptions are made.
a.

b.
c.
d.
e.
f.
g.

DESIGN PROCEDURE OF CAC:
COREGEOMETRY THEORETICALLY CALCULATED:

Input

1.

Geometry

2.

Core width
Height

H

B

= 0.272 m

= 0.456 m

Th = 0.05 m
4. Number of tubes Nt = 13

Fluid Properties

3.

Core thickness

5.

Minor diameter of tube

D min or =0.005 m

Iterate
as
Necess
ary

6.

Iterate as
Necessary

Surface
Basic Data

Fin
Efficiency

Sizing
problem

Major diameter of tube

Dmajor =0.08

Compute
G & Re

Є – NTU

Rating
Problem

No heat loss to surrounding, i.e.,
heat transfer takes place fluid to
fluid only.
No phase change of fluids.
Fluid properties are evaluated at
their mean operating temperature.
Airflow distribution is uniform
across CAC core.
The amount of coolant flow in
each tube is constant.
Flow rates and fluid properties are
constant throughout the pass.
Fouling factor are as per standards.

m

7.

Tube thickness Tt =0.0005 m

8.
9.

Header thickness HPT =0.02 m
Thermal conductivity (Aluminum)

Kmaterial =206 W/m-k
10. Outside fin height Fh =0.012m
11. No fin length of tube= 0.005 m

Pressure
Drop

Optimizatio
n

12. Outside Fins pre decimetre FDMo=40

FPMo= 400)
13. Outside fin thickness Fto =0.00012 m
Lpo =0.00108 m
14. Outside louver pitch
(Outside Fins per meter

Output

Llo =0.011 m
16. Outside louver height Lho =0.0002
m
17. Inside Fins per Decimeter FDMi
=28.6
( Inside Fins per meter FPMi=286)
18. Inside Fin Thickness Fti 0.00015m
15. Outside louver length

Fig.8: Design procedure of CAC.
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19. Inside Fin Depth Fdi =0.05 m
20. Efficiency of fan

=80 %

21. 21. Efficiency of pump

=80 %

V. CFD RESULTS
Apart
from
routine
experimental
development, recent years have seen a rapid growth of
computer simulation of heat transfer phenomenon .
One of the major concerns of CAC designer is air is
heat transfer medium on both sides which has low heat
carrying capacity which enables the use of secondary
heat transfer surface on both sides. The key to
improving both performance measure which generally
lie in making changes in CAC geometry. The CFD
analysis that is a numerically solution provides a new
tool for design and optimization. Computational Fluid
Dynamics (CFD) can be a great help in analyzing the
geometry changes and analyze the design and to do the
optimization. In this case of CAC, prediction of Charge
air flow patterns is very important. With this approach
of CFD, it is possible to simulate the real CAC
behavior (internal flow and external heat exchange)
and to get information for the designer to improve both
the CAC performance and also its efficiency.
Here a CAC core (tubes and louvered fin
arrangement) is considered to find out its thermal
performance and temperature profile in tubes, in
surrounding air and velocity profile of air.In this
analysis of CAC, we have to do the analysis in two
different regions as
Air Side analysis.
Charge air Side analysis.
This airside analysis is generally done into
the fin area. The air is flowing across the radiator
between the free flow area of the tubes and fins. We
can consider the one zone of the radiator core as the
complete core is of bigger size, assuming the
symmetry and air drawn by the fan is uniform. There
will be some deviation of results, but as considering
the time, it is not so big deviation. Also we can do the
analysis in 2-D or 3-D models as naturally there is
more accuracy in 3-D models. And Charge air side
analysis is generally done between tube regions. This
charge air is flowing through the tubes. The heat is
transferred from charge air to inner tube wall and fins
by the convection. The respective material properties
of charge air are specified. And the respective
boundary conditions are given and finally solution is
obtained. Here we consider the incompressible steady
state analysis for the simulation.

louvered fins it is not possible to model the air side of a
heat exchanger in detail. Therefore porous media is
used for the core of the heat exchangers to simulate the
pressure drop. The porous media provides resistance to
air flow which is dependent on the local flow velocity.
Two permeability coefficients, which have to be
defined, are obtained by pressure drop measurements
of the individual components on a component test
setup.
SIMULATION STEPS OF CAC
While simulating the
following steps are involved.

radiator

model

1.
louvered
GAMBIT 2.2.30

Preparation of CAC core (Tube +
fin package) model using
2.
Grid generation.

3.
accompanied by
different zones.

Meshing

the

model
defining

with

4.

Import mesh file into Fluent.

5.

Selection of type of Solver.

6.

Insertion of energy options.

7.

Selection of materials and setting
various properties values.

8.

Setting the operating conditions.

9.

Fixing the boundary conditions.

10.

Interfacing.

11.
convergence.

Monitoring

their

for

12

Initialize the solution.

13.

Iterations.

14.

Post-Processing.

15.

Modification of Model.

solution

Heat exchangers typically have a complex
geometry; it is not feasible to represent all geometrical
details of a heat exchanger, e.g. the fin geometry, in a
CFD analysis. Due to the complex geometry of
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Contour of Total pressure on Charge air side

Contour of density on Charge air side

VI. TEST RESULTS
Parameters

Specification

Core dimensions (mm2)

272 X 456

Finned height (mm)

446

No. of tubes / Type (+/-)

13+

System depth (mm)

50

Tube dimensions (mm3)

50 X 8 X 0.5

Type of fin on air side

louvered

Spacing (mm)

20

Fin density on air side (fi/dm)

30/40

Fin thickness on air side (mm)

0.12

Type of fin on CA-side.

lance offset

Fin density on CA-side (Ri/dm)

0.286

Fin thickness on CA-side (mm)

0.15

No of fins / tube

14

Results
Net weight (Kg)

1.69

Q (KW)

9.54

Air side pressure drop (Pa)

229

Charge Air side Pressure drop (Pa)

800

Contour of Z-Velocity on Charge air side

Note

ISSN: 2231-5381

Charge air temperature.

130 ºC

Pressure

2 bar

Mass flow rate

510 Kg/h

Cooling Air temperature.

46 ºC

Mass flow rate

7 kg/m2s
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Cooling Air Side pressure drop
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6
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Ram Air Speed (m/s)
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12

Similar manufg. 65.3 mm Deep core
Design 50 mm Deep core

800
Pressure
Drop (Pa)
700Side
Cooling Air
600
500
400
300
200
100
0
0

2

4
6
8
Ram Air Speed (m/s)

Design CAC 50 mm deep core

Graph: 1 Heat rejection in core Vs Cooling
(Ram) air speed.
The graph shows the variation of heat
rejection of charge air in core against the velocity of
cooling air i.e. the speed of vehicle at constant mass
flow rate of charge air (540 Kg/h). The hyperbolic
nature of graph shows that initially heat rejection
increases rapidly with cooling air velocity, and
becomes steady at higher velocity.
We have compared the results of designed
CAC with other manufacturer of similar CAC.To
obtain the comparable heat rejection in core the similar
design requires Almost 30% more surface area.
Graph 2 shows the variation of Charge air
pressure drop against cooling air velocity at constant
mass flow rate of charge air (540 Kg/h). It shows that
pressure drop is more at low velocity of cooling air.
And it is evident from the graph that it is constant at
higher speed of cooling air.
Charge Air Side pressure Drop
6000
Charge
Air Side Pressure
5000

4000

Drop (Pa)

3000
2000

10

Similar manufg. 65.3 mm deep core

Graph: 3 cooling airside pressure drop Vs
Cooling air velocity
VII. CONCLUSION
With the advances in Automobile
technology the power requirement from the vehicle are
increasing. The power output of vehicle can be
increased by two ways
(1) By increasing the size of combustion
cylinders and burning the more fuel.
(2) By supplying more air in existing
cylinders so that we can burn more fuel to obtain more
power.
By second way, we can use CAC to
increase the density of charge air supplied to cylinder.
We have Designed CAC, which has fins on
both sides since cooled and cooling medium is air. Our
design has almost 30% less heat transfer area
compared to other suppliers of CAC for comparable
heat duty. The theoretical-model Computer-code (VB
Program) has been developed for simulation of
pressure drop and temperature distribution. The
Computer model has been developed in VISUAL
BASICS, because it is user-friendly tool.

The test model is developed with
aluminium
fins and aluminium tubes, which gives
0
somewhat lower performance than copper fin and brass
0
2
4
6
8
10
12
fin assembly, but this copper brass assembly requires
Ram Air Seed (m/s)
more cost than aluminium fin and tube assembly. Also
Design50 mm Deep Core
Similar manufg. 65.3 mm Deep Core there are some good qualities of aluminium as it is
light weighted, strong, reliable, and corrosion resistant.
Also this test model is developed with Nocoloc brazing
Graph: 2 Charge airside pressure drop Vs
process.
Cooling air velocity.

1000

The graph 3 shows the variation of cooling
air pressure drop Vs velocity. The parabolic nature of
graph shows the pressure drop is less at low velocities
of cooling air.
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Then wind tunnel test results of that
radiator are compared with theoretical results. These
results are having good agreement.
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Also CFD modelling provides analysis of
airflow and temperature distribution for different
velocities. A significant advantage of using CFD
modelling for practical heat transfer problem derives
from the case with which a wide range of operating
conditions can be simulated effectively.
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Abstract— In wireless sensor networks sensor nodes needs
to send the data to the base node or called as sensor nodes.
This energy is consumed by the sensor nodes to send the
data and receiving the data. And number of transmission
increases in the network while sending the data. Due to
increase in number of transmission there is congestion in
wireless sensor network. The hybrid compressive sensing
approach is given to reduce the number of transmission in
wireless sensor network. It is used to reduce the no of
transmission in wireless sensor networks and thus to reduce
the congestion in the network so that the network can be
used efficiently and network lifetime increases.

Keywords — Compressive sensing, congestion,
Wireless sensor network, clustering.
I.

INTRODUCTION

A wireless sensor networks is a network consisting
of group of nodes called as sensor nodes and one sink
node or also known as base node. In wireless sensor
networks sensor nodes needs to send the data to the
base node or called as sensor nodes. This energy is
consumed by the sensor nodes to send the data and
receiving the data.
Traditional data gathering and processing method
is to use the multi-hop route to transmit data from one
sensor to another. Finally the data will be transmitted
to the sink node according to the route. Disadvantage
of traditional method lies in the unbalanced energy
consumption for each sensor and some redundant data
transmissions. The sensor closer to the sink will
consume more energy than other sensors.

methods cannot solve unbalanced energy consumption
problems. A novel method named compressive
sampling theory (CS) has received more attentions at
present. In this paper, we investigate compressive data
gathering and original signal compressive data
gathering and original signal reconstruction in
wireless sensor networks (WSNs). By adopting the
Compressive
Sampling
theory,
the
energy
consumption can be balanced and the redundant data
transmissions can also be avoided.
Fig 1.1 shows the wireless sensor network in
which the target node sends the collected data to the
sink node by multihop routing. It does not do direct
transmission from target node to sink node. It uses
multihop routing for data transmission. The other
nodes in the network are called as sensor nodes and
the base node is called as sink node.

Fig.1.2. Clusters in Wireless Sensor Network
Fig 1.2 shows the cluster formation in
wireless sensor network. The clusters are formed in
wireless sensor network and the cluster head is
selected for each sensor network. Now the
transmission is carried out from sensor nodes to sink
node. The data transmitted from sensor node to cluster
head of that cluster and then the data is transmitted
from cluster head to sink node. The former
transmission takes place without using hybrid CS
approach and the later is used by using hybrid CS
approach.

Fig.1.1. Wireless Sensor Network
To avoid the redundant data transmissions,
some researches introduce data fusion methods to
process data in WSNs. More completed routing
protocols and much higher computation ability will be
needed for each sensor. Sometimes data fusion
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II. LITERATURE REVIEW
The compressive sensing approach is studied
in various papers. The literature review of papers with
their drawbacks is given below.
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Reference
no.
1.

Description

Drawback

Ruitao Xie and
Xiaohua Jia in 2014
proposed a hybrid
compressive
sensing approach to
reduce the data
transmission in
wireless sensor
network

The factor of
energy
consumption is
not considered
here

2.

Shivendra Dubey
and Chetan
Agrawal in 2013
gives the survey of
various data
collection
techniques in
wireless sensor
network

Only survey of
various data
collection
techniques is
given.

3.

Fengyuan Ren and
Jiao Zhang in 2011
proposes a energy
balanced routing
protocol for data
gathering in
wireless sensor
network

only find routes
for each data
source to the same
sink so lack of
understanding of
time-varying
potential field

4.

Liu Xiang,Jun, Luo
and Athanasios
Vasilakos in 2011
investigated the
energy efficient
aspect of applying
compressed sensing
(CS) to data
collection
in wireless sensor
networks (WSNs)
and solution
techniques to obtain
both the optimal
and the near optimal
aggregation trees.
Bashir Yahya, Jalel
Ben-Othman in
2009 proposes an
energy efficient
mobility aware
medium access
control protocol to
reduce energy
consumption by
sensor nodes.

They don’t focus
on to reducing
energy
consumption by
involving
network partion.

5.

ISSN: 2231-5381

6.

S. Chen, Y. Wang,
X.-Y. Li, and X. Shi
in 2009 studied the
theoretical
limitations of data
collection with
respect to delay and
capacity of sensor
network.

Only focus on
data collection
capacity of
randomly
deployed sensor
network.

7.

S. Lee, S. Pattem,
M. Sathiamoorthy,
B. Krishnamachari,
and A. Ortega in
2009 proposed
energy efficient
compressive
sensing using
spatially-localized
sparse projection
and to keep
transmission cost
low the
measurement of
clusters of adjacent
sensors is taken , so
framework for
efficient data
gathering is given.
It outperforms over
state of the art CS
techniques because
it achieves power
savings with
localized
aggregation.

Don’t focus on
design of optimal
clustering
scheme

III.

They do n’t focus
on minimizing
congestion in the
wireless sensor
network

CONCLUSION

In the above papers the compressive sensing
approach is given.They have given the compressive
sensing approach which works in wireless sensor
network. In wireless sensor networks the data
transmission is carried out from sensor node to base
node so using CS approach i.e. the transmission from
nodes to cluster head is without using CS approach
and from cluster head to base node is by using CS
approach. The reviews are given above with its
drawbacks. Every paper proposes a method or a
theoretical approach which has some drawbacks in it.
They don’t focus on some aspects which can be useful
for it. So the drawbacks are given which can be their
future work.
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Abstract- Nowdays, online advertisements are very
popular with number of industries, which includes
mining service industry. Web crawler are of the most
critical components used by the search engines to
collect pages from the web. It is an intelligent
technique of browsing used by the search engines.
Service users may faces the three major problemsheterogeneity, ubiquity and ambiguity at time of
searching for information over the internet. The
framework of a self-adaptive semantic focused
crawler i.e. SASF crawler have the purpose of
precisely and efficiently discovering, formatting and
indexing mining service information over the internet
by taking into account these three major problems.
This framework incorporates the technologies of
semantic focused crawling and ontology learning to
maintain the performance of this crawler. In this paper
number of literature survey are taken into account
with their drawback.
Keywords- Service advertisements, Mining service,
Ontology learning, SASF crawler.
I.

INTRODUCTION

The Internet has become the largest marketplace
in the world and now days online advertisements are
very popular with number of industries which includes
mining service industries where, mining service
advertisements are effective carriers of mining service
information . Service users may faces three major
problems- heterogeneity, ubiquity and ambiguity
when searching for information over the internet. The
framework of self-adaptive semantic focused crawler
i.e. SASF crawler have the purpose of precisely and
efficiently discovering, formatting and indexing
mining service information over the internet by taking
into account the three major problem i.e. this
framework incorporates the technologies of semantic
focused crawling and ontology learning to maintain
the performance of this crawler regardless of the
variety in the web environment. The innovations lie in
the design of an unsupervised framework for
vocabulary-based ontology learning, and a hybrid
algorithm for matching semantically relevant concepts
and metadata.
Service advertisements form a considerable part of
the advertising which takes place over the Internet and
have the some featuresHeterogeneity- which provides diversity of
services in the real world, there is number of schemes
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have been proposed to classify the services from
various perspectives, which includes ownership of
service instruments, the effect of services, the nature
of the service act, delivery, demand and supply and so
on. But, there is not a publicly agreed scheme
available for classifying service advertisements over
the Internet. Furthermore, whilst many commercial
product and service search engines provide
classification schemes of services with the purpose of
facilitating a search, they do not really distinguish
between the product and the service advertisement;
instead, they combine both into one taxonomy.
Ubiquity-service providers can be registered the
service advertisements through various service
registries which includes global business search
engines, such as Business.com2 and Kompass3 and
other service registry is local business directories such
as Google Local Business Center4 and local
Yellowpages5, also there is another registry domain
specific business search engines such as healthcare,
industry and tourism business search engines. These
service registries are geographically distributed over
the Internet.
Ambiguity-amount of information present over the
internet is described in natural language therefore it
may be ambiguous. Moreover, online service
information does not have a consistent format and
standard, and varies from Web page to Web page.
Mining is one of the oldest industries in human history,
having emerged with the beginning of human
civilization. Mining services refer to a series of
services which support mining, quarrying, and oil and
gas extraction activities.
In order to address the above problems the
framework of a novel self-adaptive semantic focused
(SASF) crawler, by combining the technologies of
semantic focused crawling and ontology learning is
design, whereby semantic focused crawling
technology is used to solve the issues of heterogeneity,
ubiquity and ambiguity of mining service information,
and ontology learning technology is used to maintain
the high performance of crawling in the uncontrolled
Web environment. This crawler is designed with the
purpose of helping search engines to precisely and
efficiently search mining service information by
semantically discovering, formatting, and indexing
information.

http://www.ijettjournal.org

Page 21

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

II. LITERATURE REVIEW
The semantic focused crawler approach is
studied in various papers. The literature review of
papers with their drawbacks is given below.

Reference
no.
1.

Description

Drawback

H. dong and F. K.
Hussain in 2014
proposed a selfadaptive semantic
focused crawler for
mining services
information
discovery. It is
based on ontology
learning approach.
It uses the ontology
as repository and
generate the
metadata.

The performance
of the selfadaptive model
did not
completely meet
expectations
regarding the
parameters of
precision and
recall.

2.

w. wong and w. Liu
in 2012 proposed a
crawler in which
attention is towards
the enhancing
semantic focused
crawling
technologies by
integrating them
with ontology
learning
technologies.

Issues relating to
the
differentiation
and dynamism.

3.

H. dong and E.
Chang in 2009
proposed a crawler
a large portion of
the crawler in this
space make
utilization of
ontology to speak to
the information
fundamentals
themes and web
archives.

The ontology
based semantic
focused crawler
is that the
crawling
performance
crucially depends
on the quality of
ontologies

4.

H.T. Zheng and
B.Y. kang in 2008
proposed a
supervised ontology
learning based
focused crawler that
aims to maintain the
harvest rate of the
crawler in the
crawling process.

It does not have
the function of
classification. It
cannot be used to
evolve ontologies
by enriching the
vocabulary of
ontologies. The
supervised
learning may not
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5.

6.

The main idea of
this crawler is to
construct an
artificial neural
network model to
determine the
relatedness between
a web documents
and an ontology.
B.Y. kang and H.G.
kim in 2008
proposed a crawler
this approach is able
to classify web
documents by
means of the
concepts in an
ontology to learn
the weights of
relations between
concepts and to
work in an
uncontrolled web
environment.

work within an
uncontrolled web
environment with
unpredicted new
terms.

C. su and Y. Gao in
2005 proposed an
unsupervised
ontology learning
based focused
crawler in order to
compute the
relevance scores
between topics and
web documents
given a specific
domain ontology
and a topic
represented by a
concepts in this
ontology, the
relevance score
between a web
documents and the
topic is weighted
sum of the
occurrence
frequencies of all
the concepts at the
ontology in the web
documents.

It cannot be used
to enrich the
vocabulary of
ontologies.

III.

It is not able to
really evolve
ontologies by
enriching their
contents, namely
their
vocabularies.

CONCLUSION

In the above papers the semantic focused crawler
approach is given.They have given the innovative
ontology learning based focused crawler – the SASF
crawler, for service information discovery in the
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mining service industry, by taking into account the
heterogeneous, ubiquitous and ambiguous nature of
mining service information available over the Internet.
This approach involved an innovative unsupervised
ontology learning framework for vocabulary-based
ontology learning, and a novel concept-metadata
matching algorithm. The reviews are given above with
its drawbacks. Every paper proposes a method or a
theoretical approach which has some drawbacks in it.
They don’t focus on some aspects which can be useful
for it. So the drawbacks are given which can be their
future work.
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Abstract— The Digital filters like Finite Impulse Response
(FIR) filter is a widely used in digital signal processing
applications in various fields like imaging, communications,
instrumentation , etc. Programmable Digital Signal
Processors (PDSPs) are used in realizing the FIR filter.
Although, in realizing a large-order filter many complex
computations are needed which influence the performance
of the common digital signal processors in terms of speed,
cost, flexibility, etc. Field-Programmable Gate Array
(FPGA) has become an especially productive in relation to
cost means of off-loading computationally intensive digital
signal processing algorithms to enhance overall system
performance. The FIR filter implementation in FPGA,
utilizing the dedicated hardware schemes can more
accurately achieve Application Specific Integrated Circuit
(ASIC) like performance while reducing risks and
development time cost. In this paper, a band stop FIR filter
is implemented on FPGA. Direct-form way in realizing a
digital filter is taken into account. This point of view gives a
better performance than the common filter structures in
terms of power consumption, speed of operation, and cost in
real-time. The FIR filter is realized in FPGA and simulated
with the help of Xilinx and MATLAB.
Keywords— Distributed Arithmetic (DA), Finite Impulse
Response (FIR), Least Mean Square (LMS), Look-Up Table
(LUT), Multiply-Accumulate (MAC).

I. INTRODUCTION
In all signal processing and telecommunication
systems filters are a basic component. Filters are
widely employed in communication systems and
signal processing applications such as biomedical
signal processing, channel equalization, noise
reduction, audio processing, radar, video processing,
and analysis of economic and financial data. For
example in a radio receiver tuners, or band-pass filters,
are used to extract the signals from a radio channel. A
digital filter is a mathematical algorithm implemented
in a hardware/software that operates on a digital input
to provide a digital output. Digital filters provide a
major role in DSP. Compared with analog filters they
are preferred in number of applications like image
processing, speech processing, data compression, etc.
Digital filters are divided into two categories,
including Finite Impulse Response (FIR) and Infinite
Impulse Response (IIR). FIR filters are widely applied
to a variety of digital signal processing areas for the
integrity of providing linear phase and system stability.
However,
the
famous
multiple
constant
multiplications based technique [7]; that is widely
used for the implementation of FIR filters, cannot be
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used when the filter coefficients are changing
dynamically. In another side, a general multiplier
based design requires a large chip area and at the same
time enforces a limitation on the maximum possible
order of the filter which is designed for applications
requires high throughput. A distributed arithmetic (DA)
based technique [8] has gained considerable
importance and popularity in past few years for its
increased regularity and high throughput processing
capability, which results in profitable and time
efficient computing also area saving structures. The
main operations required for DA based computation
are a sequence of lookup table (LUT) just before shift
register accumulation operations of the LUT output.
The conventional DA used for an FIR filter design
assumes that impulse response coefficients are fixed,
and this behavior tends to use ROM-based LUTs. The
implementation of FIR filters which are DA based
memory requirement exponentially increases with the
filter order. To eliminate the problem of such a large
memory
requirement,
systolic
decomposition
techniques are used for implementation of long length
DA based convolutions and FIR filter of large orders
[7, 8]. The performance is increased as the filter size
increases.
II. BACKGROUND
A digital processor is used to perform numerical
calculations on sampled values of the signal in digital
filter. The processor may be a specialised DSP
(Digital Signal Processor) chip or a general purpose
computer such as a PC. Digital filters are required in a
large variety of signal processing applications, such as
spectrum analysis, and pattern recognition, and digital
image processing. Digital filters removes a number of
problems associated with their classical analog
counterparts and thus are mostly used in place of
analog filters. The analog input signal must first be
sampled and digitised with the help of an ADC
(analog to digital converter). The output binary
numbers representing successive sampled values of
the input signal are entered to the processor that
carries out numerical calculations on them. Fast DSP
processors can control complex combinations in
cascade (series) or parallel of filters, making the
hardware requirements in comparison with the
equivalent analog circuitry are relatively simple and
compact.
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A. Non Recursive or FIR Filters
A non-recursive filter has no feedback and its inputoutput relation is given by

Ideal filters give a specified frequency range in
regard to pass through while attenuating a specified
unwanted frequency range. The filters are classified
according to their frequency range characteristics.

As shown in Fig 4 the output y(m) of a non-recursive
filter is a function only of the input signal x(m). The
response of such a filter to an impulse consists of a
finite sequence of M+ 1 sample, where M is the filter
order. Hence, the filter is known as a Finite-Duration
Impulse Response (FIR) filters.

Fig. 2 Ideal Frequency Characteristics [9]

Fig. 4 Direct-form Finite Impulse Response (FIR)
filter [8]

Fig. 1 Block diagram of Digital Filter [10]

Other names for a non-recursive filter include all-zero
filter, feed-forward filter or moving average (MA)
filter a term usually used in statistical signal
processing literature.

Fig. 3 Pass Band and Stop Band [9]
In Fig. 2, the filters exhibit the following behaviour:
• The low pass filter passes all frequencies below fc.
• The high pass filter passes all frequencies above fc.
• The band pass filter passes all frequencies between
fc1 and fc2.
• The band stop filter attenuates all frequencies
between fc1 and fc2.
The frequency points fc, fc1, and fc2 specify the cut
off frequencies for the different filters. When
designing filters, you must specify the cut off
frequencies. The pass band of the filter is the
frequency range that passes through the filter. We
know an ideal filter has a gain of one (0 dB) in the
pass band so the amplitude of the signal neither
increases nor decreases. In practical applications, ideal
filters are not realizable. Ideally, a filter has a unit gain
(0 dB) in the pass band and a gain of zero (–∞ dB) in
the stop band. However, real filters cannot fulfil all the
criteria of an ideal filter. Practically, a finite transition
band always exists between the pass band and the stop
band. The gain of the filter is changes slowly from one
(0 dB) in the pass band and to zero (–∞ dB) in the stop
band [9].
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B. Recursive or IIR Filters
A recursive filter has feedback from output to input,
and in general its output is a function of the previous
output samples and the present and past input samples
as described by the following equation.

Fig. 5 shows a direct form implementation of Eq. 2. In
theory, when a recursive filter is excited by an impulse,
the output persists forever. Thus a recursive filter is
also known as an Infinite Duration Impulse Response
(IIR) filters. Other names for an IIR filter include
feedback filters, pole-zero filters and auto-regressivemoving-average (ARMA) filter a term usually used in
statistical signal processing literature.
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B. Gateway In
The inputs to the Xilinx section of the Simulink
design are the Xilinx Gateway In blocks. These blocks
convert Simulink double, fixed-point and integer data
types into the System Generator fixed-point type. The
HDL design generated by System Generator is defined
by every block of a top-level input port in.

Fig. 5 Direct-form Infinite Impulse Response (IIR)
Filter [8]
III. IMPLEMENTATION
There has been remarkable progress in recent
software tool development to support DSP
applications in FPGAs kits. System Generator is a
design tool for Xilinx FPGAs which extends the
capabilities of Simulink in high-level to include bit
and cycle accurate modelling of FPGA circuits, and
generation of an FPGA circuit from a Simulink model
[5, 6]. System Generator provides stronger Simulink
libraries for memories, arithmetic and logic functions,
and DSP functions. Also by supporting high level
modelling and automatic code generation, System
Generator creates new opportunities to determine the
interplay between hardware-centric considerations and
mathematical abstraction.
The entire design as realized in Simulink is shown
in Fig. 6.
A. System Generator
The System Generator block has control of
system and simulation parameters, and is used to assist
the code generator. Every Simulink model having any
element from the Xilinx blockset must have at least
one System Generator block. When a System
Generator block is added to a model, it is easy and
possible to find how code generation and simulation
can be done.

Fig. 6 Distributed Arithmetic Finite Impulse Response
(FIR) Filter
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C. MATLAB Simulink
The design options in MATLAB allow the user to
either create a code for designing filters that calls
built-in functions, or to design filters in Sptool, a
graphical user interface. MATLAB provides all the
information necessary for building a hardware replica
of the filter designed in software. Simulink is a data
flow graphical programming language tool for
modeling, simulating and analyzing multi-domain
dynamic systems. Its primary interface is a graphical
block diagramming tool and a customizable set of
block libraries. It offers tight integration with the rest
of MATLAB environment and can either drive
MATLAB or be scripted from it. Simulink is widely
used in control theory and digital signal processing for
multi-domain simulation and model-based design.
Filter Information is as shown below in figure 7.
D. FDATool
The Xilinx FDATool block is MATLAB signal
processing toolbox and it provides an interface to the
FDATool software available. If the signal processing
toolbox is not there then this block does not function
properly and is of no use. This block gives a function
of defining a FDATool object and stores it as a data of
a System Generator model. FDATool gives a
graphical user interface to digital filters. FDATool is
very important tool in filter design.
E. Gateway Out
The outputs from the Xilinx section of the
Simulink design are the Xilinx Gateway Out blocks.
This block converts the System Generator fixed-point
data type into Simulink Double.

Fig. 7 Designed Finite Impulse Response (FIR)
Filter Information
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F. Multiplexer
The Xilinx Mux block implements a multiplexer.
The block has one select input (type unsigned) and a
user-configurable number of data bus inputs, ranging
from 2 to 1024.
G. Distributed Arithmetic FIR Filter v9.0 [15]
Highly parameterizable drop-in module for
Virtex™, Virtex-E, Virtex-II, Virtex-II Pro,
Virtex-4, Spartan™-II, Spartan-IIE, Spartan3, and Spartan-3E FPGAs
High-performance finite impulse response
(FIR),
half-band,
Hilbert
transform,
interpolated filters, polyphase decimator,
polyphase interpolator, half-band decimator
and half-band interpolator implementations
2 to 1024 taps
1- to 32-bit input data precision
1- to 32-bit coefficient precision
Support for interpolation and decimation
factors of between 1 and 8 inclusive
Coefficient
symmetry
exploited
(symmetric/negative-symmetric) to produce
compact implementations
Serial and parallel filters supported. The user
may specify the degree of parallelism and
trade off FPGA logic resources for sample
rate in order to generate an optimal design
On-line coefficient reload capability
Incorporates Xilinx Smart-IP™ technology
for maximum performance
To be used with v7.1i or later of the Xilinx CORE
Generator™ system
IV. RESULTS
The specifications of a 50 order FIR filter in which
attenuation obtain is below 40dB are shown in Fig. 8.
The magnitude (dB) and phase response are shown in
combined view in Fig. 9.
The comparison of given input audio and output
audio through FIR filter is shown in Fig. 10. The input
audio is a combination of signal with a noise of 2 KHz
signal and it’s marked by .wav file. The output audio
is the noise free .wav signal.

Fig. 8 Designed Finite Impulse Response (FIR)
Filter Specification

ISSN: 2231-5381

Fig. 9 Magnitude and Phase response of Designed
Finite Impulse Response (FIR) Filter

Fig. 10 Comparison of Input audio & Output audio
for
Designed Finite Impulse Response (FIR) Filter
V. CONCLUSION
This FIR filter is implemented using MATLAB
Simulink model and Xilinx System Generator for
selected audio application. The input audio signal is
noisy signal. It is filtered using FIR compiler block
that is designed using FDATool according to the
sampling rate, passband frequency, stopband
frequency, attenuations, transition width and filter
orders. Finally noiseless signal is obtained at output of
filter. The proposed FIR filter structure is verified
using Xilinx system generator model and their
performances are verified in terms of noise
cancellation.
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Abstract- Renewable energy systems which
generate low voltage output thus step up converters
are widely employed in so many renewable energy
applications, including wind power, fuel cells and
photovoltaic systems. The step up converter which
performs importantly among which the system
because the system requires a step up conversion.
The conventional step up converters which are as
the boost converter and fly back converter they can
not achieve high step up conversion with high
efficiency because of the resistances of elements or
due to leakage inductance. This project proposed a
step up converter for a photovoltaic system.
Through a voltage multiplier module. An
asymmetrical interleaved step up converter which
obtains high step up gain. The proposed converter
functions as an active clamp circuit which
moderate large voltage spikes across the power
switches. So the low voltage rated MOSFETs which
can be adopted for reduces of conduction losses
and cost. The efficiency improves because of the
energy stored in leakage inductances is energized
to the output terminal. Finally, such prototype
circuit with a 40-V input voltage, 380-V output is
operated to verify its performance. The highest
efficiency is 96.8% of this converter.
Keywords: Step up converter, photovoltaic system,
voltage multiplier module, MPPT model, PWM
converter.
I. INTRODUCTION
The renewable energy sources such as PV
modules, fuel cells or energy storage devices such
as super capacitors or batteries deliver output
voltage at the range of around 12 to 70 V. In order
to connect them to the grid the voltage level should
be adjusted according to the electrical network
standards in the countries. First of all the voltage
should be stepped up to sufficient level at which
the DC/AC conversion an be performed to AC
mains voltage requirements[1].
Step up converter has a continuous input
current flowing into the input port. Therefore, step
up topology may be more suitable for PV systems
to extract as much power as possible from the
photovoltaic cells and energy efficiency of the step
up converter is higher than that of the conventional
converter [2].
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Fig. 1 Typical photovoltaic system.

The converter which is characterized by a low input
current ripple and low conduction losses, making it
suitable for high power applications. The converter
achieves the step up voltage gain that renewable
energy systems require. leakage energy which is
recycled and sent to output terminal, and large
voltage spikes on the main switch. The main switch
voltage stress of the converter which is
substantially lower than that of the output voltage
of the converter [5] [6]. Primary windings of the
coupled inductors which with Np turns are
employed to decrease input current ripple and
secondary windings of the coupled inductors with
Ns turns are connected in series to extend voltage
gain.
Converter obtains extra voltage gain through
the voltage lift capacitor Cb, and which reduces the
input current ripple, which is suitable for power
factor correction and also high power applications.
An asymmetrical interleaved step up converter that
combines the advantages of the aforementioned
converters is proposed in which combined the
advantages of both. In the voltage multiplier
module of the proposed converter which has the
turns ratio of coupled inductors can be designed to
extend voltage gain, and also a voltage lift
capacitor offers an extra voltage conversion ratio
[1].
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II. OPERATING PRINCIPLE
The switching period can be subdivided
into six modes of operation. The modes 1-3 are
same as modes 4-6 which are shown in following
figures.

C3 . The input voltage source, magnetizing
inductor Lm2 , leakage inductor Lk2 , and voltagelift capacitor Cb release energy to the output filter
capacitor C1 via diode D2 , there by extending the
voltage on C1 .

A. Mode I

C. Mode III

Fig. 4 Mode III
Fig. 2 Mode I

At t = t0 , the power switches S1 and S2 are
both turned ON. All of the diodes are reversed
biased. Magnetizing inductors Lm1 and Lm2 as
well as leakage inductors Lk1 and Lk2 are linearly
charged by the input voltage source Vin as shown
in figure 2 .

At t = t2 ,as shown in figure 4, diode D2
automatically switches OFF because the total
energy of leakage inductor Lk2 has been
completely released to the output filter capacitor
C1. Magnetizing inductor Lm2 transfers energy to
the secondary side charging the output filter
capacitor C3 via diode D4 until time t3 .

B. Mode II

D. Mode IV

Fig. 3 Mode II

Fig. 5 Mode IV

At t = t1 , as shown in figure 3, the power
switch S2 is switched OFF, thereby turning ON
diodes D2 and D4 . The energy that magnetizing
inductor Lm2 has stored is transferred to the
secondary side charging the output filter capacitor

At t = t3, the power switch S2 is turned
ON and all the diodes are turned OFF. Now all the
diodes are reversed-biased and the Magnetizing
inductors Lm1 and Lm2 as well as leakage
inductors Lk1 and Lk2 are linearly charged by the

ISSN: 2231-5381

http://www.ijettjournal.org

Page 30

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

input voltage source Vin which is shown in figure
5.

secondary side and it charges the output filter
capacitor C2 through the diode D3 until t0.
III. DESIGN PROPOSED CONVERTER

E. Mode V

Fig. 6 Mode V

Fig.8 Control Strategy for the proposed converter

At t = t4, as shown in figure 6, the power
switch S1 is turned OFF, therefore diodes D1 and
D3 are turned ON. Now the energy stored in the
magnetizing inductor Lm1 is transferred to the
secondary side and it charges the output filter
capacitor C2. The input voltage source and the
energy stored in the magnetizing inductor Lm1 is
completely released to the voltage-lift capacitor Cb
through the diode D1, which supplies extra energy
to Cb.

The step up interleaved converter which
introduced is also suitable as step up and high
power conversion of the PV system, and the other
step up interleaved converter introduced in, which
is an asymmetrical interleaved structure as
proposed converter is favourable for dc micro grid
applications. In control strategy, the proposed
converter is controlled by the microchip
dsPIC30F4011 as shown in Fig.8, PV module and
battery set are the main input power sources as
shown, which can be seen as an equivalent voltage
source for the proposed converter, and the MPPT
algorithm which is employed by referring

F. Mode VI

IV. SIMULINK BLOCK DIAGRAM

Fig. 7 Mode VI

At t = t5, as shown in figure 7, the diode
D1 is automatically turns OFF because the entire
energy stored in the leakage inductor Lk1 is totally
released to voltage-lift capacitor Cb. Now the
magnetizing inductor Lm1 transfers energy to the
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Fig. 14 Vgs1, Vgs2, Id3, Id4

Fig. 10 PV model

Fig. 15 Iin, Ilk

Fig. 11 MPPT model

Fig. 16 Vcb, Vc1, Vc2, Vc3

The output voltage of step up converter is the
sum of all the voltages across the capacitors which
are shown in figure number 16. So the output
voltage is 380V of proposed step up converter.

Fig. 12 Vgs1, Vgs2, ILK1, ILK2

Fig. 13 Vgs1, Vgs2, Id1, Id2
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V. CONCLUSION
This paper which is presented the topological
principles, steady state analysis, and experimental
results for a proposed step up converter. The
proposed converter has been successfully
implemented in an efficiently step up conversion
without an extreme duty ratio and a number of
turns ratios through the voltage multiplier module.
The experimental results which indicate that
leakage energy is recycled through capacitor Cb to
the output terminal of the converter. The voltage
stresses over the power switches are restricted and
such are much lower than the output voltage (380
V). The switches which conducted to low voltage
rated and low on state resistance MOSFET, which
can be selected. Thus, the proposed converter
which is suitable for photovoltaic power systems or
other renewable energy applications that need high
step-up high power energy conversion.
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ABSTRACT
The temple wastes consist of vegetable material
(mainly flowers, leaves, fruits, sugar, jaggery etc.),
milk and milk products, grains and water most of
which are biodegradable and contain elements
required for growth of microorganisms. They are
but released in the water bodies or dumped at the
available places of land which creates severe
environmental pollution and health hazards, hence
the present work has proposed to use temple waste
for
ecofriendly
treatment
methods
like
vermicomposting. In this study cow dung was
admixed with temple waste solids and after partial
the decomposition for 45 days at 30OC. This was
subjected for optimization of parameters like, pH of
material, Electrical conductivity, C/N ratio and

I. INTRODUCTION:
Vermicomposting is a simple biotechnological
process of composting, in which certain species of
earthworms are used to enhance the process of waste
conversion and produce a better end product (Gandhi
et al. 1997). It is a mesophilic process, utilizing
microorganisms and earthworms that are active at
10–32°C (not ambient temperature but temperature
within the pile of moist organic material). The
process is faster than composting; as the resulting
earthworm castings (worm manure) are rich in
microbial activity and plant growth regulators,
fortified with pest repellence attributes and are
capable of transforming garbage into ‗gold‘
(Adhikary, S. (2012), Tara Crescent 2003). The
vegetable market waste is the leftover and discarded
rotten vegetables, fruits, and flowers in the market.
This urban waste can be converted to a potential
plant nutrient enriched resource — compost &
vermicompost that can be utilized for sustainable
land restoration practices (S. Suthar and S. Singh,
2008).
Compost and vermicompost are the end products of
aerobic composting process, the later with using
earthworms. Vermicompost possessed higher and
more soluble level of major nutrients — nitrogen,
phosphorus, potassium, calcium and magnesium
Bansal, and Kapoor, K.K. 2000, A. Singh and S.
Sharma, 2002, M. V. Reddy and Okhura, 2004
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temperature of vermicomposting using Eudrilus
eugeniae earth worm species. It was found that 25oC
temperature, pH 8.0, Electric conductivity 200 us/cm
were optimum parameters of vermicomposting. It
was further found that vermicompost obtained by
above method was rich in C : N ratio12.3 after 45
day of vermicomposting. Thus, vermicomposting of
temple waste is an excellent and ecofriendly method.
The quantity of flower waste generated by few major
temples of Indore city is assessed. The cost
production of vermicomposting of flower waste is
worked out and its viability for the Indore city has
been justified.
KEYWORDS: C/N ratio, Electric conductivity, pH,
temple waste, vermicomposting

compared to the substrate or underlying soil, and
normal compost. During the process, the nutrients
locked up in the organic waste are changed to simple
and more readily available and absorbable forms
such as nitrate or ammonium nitrogen, exchangeable
phosphorus and soluble potassium, calcium,
magnesium in worm‘s gut (K. E. Lee, 1985, R. M.
Atiyeh etal, 2002). Vermicompost is often
considered a supplement to fertilizers and it releases
the major and minor nutrients slowly with significant
reduction in C/N ratio, synchronizing with the
requirement of plants ( P. Kaushik and V. K. Garg,
2003)

Nutrient element

Vermicompost
(%)

Garden
compost
(%)

Organic carbon

9.8–13.4

12.2

Nitrogen

0.51–1.61

0.8

Phosphorus

0.19–1.02

0.35

Potassium

0.15–0.73

0.48

Calcium

1.18–7.61

2.27

Magnesium

0.093–0.568

0.57
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Sodium

0.058–0.158

<0.01

Zinc

0.0042–0.110

0.0012

Copper

0.0026–0.0048

0.0017

Iron

0.2050–1.3313

1.1690

Manganese

0.0105–0.2038

0.0414

introduced in towns like Sangmaner and Shrirampur,
which have chosen this option through private
participation.
Methods and Materials:

Table1: Nutrient composition of vermicompost
and garden compost.
Reduction in soil C:N ratio
Vermicomposting converts household waste into
compost within 30 days, reduces the C:N ratio and
retains more N than the traditional methods of
preparing composts (Gandhi et al. 1997). The C:N
ratio of the unprocessed olive cake, vermicomposted
olive cake and manure were 42, 29 and 11,
respectively. Both the unprocessed olive cake and
vermicomposted olive cake immobilized soil N
throughout the study duration of 91 days. Cattle
manure mineralized an appreciable amount of N
during the study. The prolonged immobilization of
soil N by the vermicomposted olive cake was
attributed to the C: N ratio of 29 and to the
recalcitrant nature of its C and N composition. The
results suggest that for use of vermicomposted dry
olive cake as an organic soil amendment, the
management of vermicomposting process should be
so adjusted as to ensure more favorable N
mineralization immobilization (Thompson and
Nogales 1999).
The main aim of the present investigation was to
know the extent to which flower waste is
vermicomposted in order to maximize the potentials
of the processes. Earlier, Graziano and Casalicchio
have proposed a combination of aerobic composting
and vermicomposting to enhance the value of the
final products. Frederickson and Knight have showed
that vermiculture and anaerobic systems can be
combined to enhance organic matter stabilisation.
The benefits of a combined system to process urban
green waste could include effective sanitization and
pathogen control due to an initial brief period of
thermophilic composting, enhanced rates of
stabilization, plus the production of earthworms and
vermicompost J. Frederickson, 1997.
Vermicomposting appears to be a technological
option for treatment and disposal of organic solid
component of MSW. Decentralization of solid waste
collection might lead to economically viable and
probably profitable vermicomposting of MSW.
Efforts in this direction appear to have been already
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Vermicomposting is one of the eco friendly
technologies for flower waste management, since it
outstrip the problem of organic waste disposal and
also alleviates the odor problem. Vermicomposting
cleans the environment and also provides
remunerative organic manure. Hence awareness
should be created among flower growers, sellers,
consumers and waste handling persons to adopt
vermicomposting in a large scale to have clean
environment.
Portable HDPE Vermi Beds are unique and latest
technology concept for Earthworm Farming as seen
in fig Some of its features are as follows :
* It very Portable.
* Light Weight.
* Low Cost benefit.
* High Mobility.
* Easy Instalation.
* Durable, long lasting, waterproof
* Available in size 3600 x 1200 x 600mm (LxWxH)
* U.V. Stabilized.
* Flexible and economical.
* Easy to handle and install.
Selection of Area:
Area selected must have dimensions 6ft *
15ft, the area must be made even and
elevated with a slope of 4‖ to 6‖ towards the
drain so as to allow the liquid produced by
earthworm to accumulate in pit. Sharp
stones should also be removed to prevent
the bed from being damaged. In the present
study
FOR FLOWER waste vermi-composting,
flower waste and cow dung are mixed in
equal quantity(5kg each).
Alternate two layers of 6‖ each of farm
waste, floral waste, cow dung are placed
over one another.
About 200 of earthworms will be introduced
into partially digested material kept in a
vermibed and moisture level is maintained
at 60 per cent.
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Watering is done till the contents heat is
satisfactorily removed that is around 2 days.
After the 45th day, when the composting
process is over the worms weight increased
by 85 %. The amount of finished
vermicompost obtained is 2.57 kg.
Vermiwash produced is collected in the
container.
Vermiwash diluted with water is sprayed on
plants as anti fungous nutritious effective.

Figure-1: Portable HDPE Vermi Bed Side View
Result and Discussion
The processes of vermicomposting were carried out
for a period of 45 days. The temperature and
moisture content were maintained by sprinkling
adequate quantity of water at frequent intervals.
The harvesting of vermicompost was done and pH,
total C: N ratio and Electric conductivity were
calculated after 45 days, at the end of the
experiment. The pH and EC of samples were
recorded by a digital pH meter and conductivity
meter, respectively.
pH:
The changes in pH were noted by digital pH meter.
The sample was mixed in distill water and alkanity
was measured, it was found that pH from the initial
alkaline (8.90) to a more neutral condition was
observed for all the beds as shown in table 2. pH
reduced during the vermicomposting period. . On
analyzing the results it was found that the pH value
varied on 0 day 15th, 25 th 35th and 45 th days of
vermicomposting period.

No. of Days

Electrical conductivity (EC):
Increment in EC was observed 15th day of the
composting. With the increase in time EC was
observed to be reduced on 35th and 45th day of
composting as shown in table 2. The increase in EC
might have been due to release of different mineral
salts in available forms. As the composting process
further progressed the available salts were
converted into insoluble salts which may be the
reason for the reduction of EC at the latter stage.
But as composting progressed, significant variation
was observed on 30th and 45th days of sampling .

No. Of Days

Electrical
conductivity (EC)
(5 % soln. ) us / cm

0

71

15th

91

25th

535

35th

430

45th

200

pH Value

0 Day

8.9

15th

8.53

25th

8.06

35th

7.9

45 th

7.53

Table 3: Electric Conductivity (EC)
Total C: N Ratio:
Tabl

e2: pH value of Soil
The decrease in pH from 8.9 to 7.53 i.e. from
alkaline to nearly neutral, during 45 days. It might
have caused by the volatilization of ammonical
nitrogen and H+ released due to microbial
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nitrification process by nitrifying bacteria, Eklind
Y. and Kirchmann H, (2000). The great reduction
in pH level for monoculture suggests the greater
mineralization rate in it.

In this study C: N ratio decreased significantly
from their respective initial level The level of
reduction and the corresponding C/N value is
presented in Table. Suthar reported 62.7%
reduction of C/N ratio in vermicomposting
domestic waste ratio is also an indicative of
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acceptable maturity of compost. The C/N ratio of
the substrate material reflects the organic waste
mineralization and stabilization during the process
of composting or vermicomposting. Higher C/N
ratio indicates slow degradation of substrate, and
the lower the C/N ratio, the higher is the efficiency
level of mineralization by the species. Lower C/N
ratio in vermicompost produced by E. eugeniae
implied that this species enhanced the organic
matter mineralization more efficiently F. M. C.
Morais and C. A. C. Queda . The C/N ratio of the
substrate material reflects the organic waste
mineralization and stabilization during the process
of composting or vermicomposting. Higher C/N
ratio indicates slow degradation of substrate, R. T.
Haug and the lower the C/N ratio, the higher is the
efficiency level of mineralization by the species.
Lower C/N ratio in vermicompost produced by
E.eugeniae implied that this species enhanced the
organic matter mineralization more efficiently. The
loss of carbon through microbial respiration and
mineralization and simultaneous addition of
nitrogen by worms in the form of mucus and
nitrogenous excretory material lowered the C/N
ratio of the substrate, M. C. Dash and B. K.
Senapati; S. C. Talashilkar etal; The carbon content
present in the organics was utilized as source of
energy for earthworms and simultaneously, the
Nitrogen is being recycled in the compost. But the
C/N ratio is depends upon the quality of raw
organic
waste
used
B.D.PUNDE,
R.A.GANORKAR,2012. Present study shows the
decrease in C: N ratio as seen in table below.
No. of Days

C: N Ratio

0

20.5

15th

19.75

25th

17.1

35th

16.32

45th

12.3

Table 4: C: N Ratio.
Cost estimation:
HDPE vermibed Rs 1000 requires 24sq. ft only a unit of 4
beds require 100 sq. ft only with space margins in
between of 1.5 ft each. Floral waste from temples can be
collected cost free in the rags. Cow dung waste and waste
leaves are available at very nominal rates i.e 200 – 300 /
quintal. 4 tons Vermicompost can be prepared within 45 50 days with production cost of Rs. 25000 – Rs. 30,000
only. A tractor trolley can carry 5 tons at a time which is
quite cost effective.
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Conclusion:
The results obtained prove the potential of
vermitechnology for degradation of flower waste
amended with cattle manure. The earthworms have
enriched the end product with high carbon nitrogen
profile as confirmed by many fold increases in
C/N. Eudrilus eugeniae is suitable vermiculture for
vermicomposting of organic solid waste. Eudrilus
eugeniae doesn't require soil for habitation,
provision of a sustainable environment in the soil
by amending with good quality organic soil
additives enhances the water holding capacity and
nutrient supplying capacity of soil. Tetra vermin
bed is estimated that around 6 metric ton, 100 kg of
vermiculture is generated in one year. Provision of
vermiwash which is highly nutritious and 80 – 100
lts of it is produced per year. First yield from
vermiculture after 45 days of installation and
around I ton of it is produced which is useful in
generating the profits. Thus looking to the
production, rate, and income it is noted that HDPE
Vermibed is easy to use rate is quite lower than the
other bed, and moreover income is sufficiently
suffice for the farmers to conduct and purchase the
vermicompost.
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Abstract: From Many years ago, it was just imagination
that the machines are handled and controlled by the human
brain information that is generated by the human brain but
now this is possible in current time. In this paper we can
review the parts of brain and working of brain according to
that which specific part of brain is responsible for which
movement, action and emotionas or sensitive information .
Straight transmission between the brain and external device
and it is focused on the reading of the neural activity of the
brain based on the non invasive technique with the help of
multichannel electeoencephalograph(EEG) and also give
the basic information of the low cost equipment Emotiv
EPOC neuroheadset based on the EEG technology.

Keywords:
Brain
Computer
Interface(BCI),
Electroencephalography(EEG),
EmotivEpocNeuroheadset
I. BRAIN
Brain is the main part of body that makes human
being special in all living things Brain Controls or
handles all the human activities. Only just because of
brain we got new shape to our ideas, innovations and
ideas brain activities includes heart beat rate,
emotions, learning and control .[1]

planning movements are controlled by front
lobe.
Parietal lobe reacts to information obtained
from touch, pressure, temperature and pain.
It is also responsible for the visual attentions
and moving voluntarily.
Temporal
lobe
functions
include
smell,hearing and categorizing objects.
Occipital lo be is responsible for the
vision,identification of colour and movement
of an object.[2]
II. BCI- BRAIN COMPUTER INTERFACE
The advancement of technology has brought a new
reality. Today, the technology the allows humans to
use the electrical signals to record the brain activity to
interact with influence , or change their environments
is known as brain computer interface (BCI).[9]
Complex n/w activity precedes the order of the brain
to our muscles which requires a healthy brain, nerves
and musules. A BCI system serves as a communicate
channel between the brain and the outside world
directly.[6]
The Main working of BCI is to convert the person’s
intent into an outside action . According to the work
of Mason and Brich, the BCI System can be divided
into various functional components. [4]

Fig. 2 Functional components of Brain Computer InterfaceThe
main parts of any BCI System are signal acquisition system-

Fig. 1 Four major parts of brain

Brain consists of four major parts- Cerebrum,
cerebellum,cerebral cortex and the brain stem. Fig
shows the four major parts of brain it includes
Frontal lobe responds to emotional situation,
consciousness,problem solving, reasoning ,
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It involves electrodes which pick up the electrical
activity of the brain and the amplifier and analog
filters.
Feature extractor-Coverts brain signals into
relevant feature components.
Feature translator -Classifies the feature
components into logical controls.
Control interface-Convert the logical controls
into semantic controls
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Device controller-Changes the semantic
controls to physical device commands which
differ from one.[7]
Invasive BCI systems interact with brain directly by
penetrating electrodes into the brain cortex. This
requires surgery and the results have to be obtained
with in stipulated time period. It is Expensive.
In Non Invasive BCI systems, the electrodes are
placed on the scalp and the brain activity is recorded
by using Electroencephalography (EEG). It is less
expensive than Invasive BCI system. [13]
A.
Phases of Brain Computer Interface
1. Signal
Acquisition:Electromyography
(EMG) signals, related to muscle activation or
Electroencephalography(EEG) signals, related to
brain activity are acquired from the user by means
of electrodes.[8]
Invasive signal acquisition requires surgery
to implant the sensors or electrodes onto the
brain cortex(See Figure 1). These electrodes
are implanted by opening the skull through a
proper
surgical
procedure
called
craniotomy.[8]Invasive signal acquisition
techniques give excellent quality of
signals[11].

Fig. 4 Figure 1: Invasive Signal Acquisition

Non-Invasive signal acquisition techniques
are used to capture the signals from the scalp
(see figure 4), by using the technologies like
electroencephalogram (EEG), functional
magnetic resonance imaging (fMRI),
magneto encephalogram (MEG), P-300
based BCI etc.[10,11]

non-invasive technique provides lesser accuracy than
the invasive one due to the deflection caused by the
skull to acquire the signals generated by the neurons.
It has several advantages like no modification is
required in the scalp. And with minimal discomfort
and in any naturalistic conditions user can wear the
hardware for signal acquisition.
Among non-invasive Brain Computer Interfaces
(BCIs), electroencephalogram (EEG) has been the
most commonly used for them because EEG is
advantageous in terms of its simplicity and ease of use
which meets BCI specifications when considering
practical use.[11]
2. Feature Extraction:In the Feature Extraction
stage, the digitized signal received from the BCI
device is subjected to procedure in such a way that it
extract signal features (e.g., firing rate of a cortical
neuron, amplitude of an evoked potential, etc.). In the
Feature translation stage, a translation algorithm
translates these signal features into control signals that
are sent directly to the user application.[12]
3. Computer Interaction: The last phase of the BCI
system is to fire commands through brain for driving
any developed application. And for that it will use the
processed and analysed signals of the above two
stages and translate them into command signals. The
BCI system model supports any programming
language, any development environment, and any
operating system.[5]
The EmotivEpoc is a low cost Human-Computer
Interface (HCI) that is comprised of: (i) a
neuroheadset hardware device to acquire and
preprocess EEG and EMG user brainwaves, and (ii)
the software development kit (SDK) to process and
interpret these signals.[12]
III. EMOTIV EPOC NEUROHEADSET
The Emotiv EPOC Interface The EPOC is a low cost
Human-Computer Interface (HCI) that is comprised
of: (i) a neuroheadset hardware device to acquire and
preprocess EEG and EMG user brainwaves, and (ii)
the software development kit (SDK) to process and
interpret these signals. It can be purchased from
theEmotiv Company website for less than one
thousand
US
dollars.[3]

Fig. 5 (a) The Emotiv EPOC neuroheadset and the wireless USB
receiver
Fig. 3 Non-Invasive Signal Acquisition

ISSN: 2231-5381

http://www.ijettjournal.org

Page 40

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

Fig. 5 (b) A picture that shows with intuitive colors the contact
quality of the neuroheadset on the user head

The neuroheadset acquires brain neuro-signals with
14 saline sensors placed on the user scalp. It also
integrates two internal gyroscopes to provide user
head position information. The communication of this
device with a PC occurs wirelessly by means of a
USB receiver. Emotiv provides software in two ways:
(i) some suites, or developed applications, with
graphical interface to process brain signals, to train
the system, and to test the neuroheadset; and (ii) an
application programing interface (API) to allow users
to develop C or C++ software to be used with the
neuroheadset.
The Emotiv EPOC can capture and process
brainwaves in the Delta (0.5–4 Hz), Theta (4–8 Hz),
Alpha (8–14 Hz), and Beta (14–26 Hz) bands. With
the information from signals in these bands, it can
detect expressive actions, affective emotions, and
cognitive actions. The expressive actions correspond
to face movements. Most movements have to be
initially trained by the user, and as the user supplies
more training data, the accuracy in the detection of
these actions typically improves. The eye and eyelidrelated expressions blink, wink, look left, and look
right cannot be trained because information about
these expressions relies on the Emotiv software. The
affective emotions detectable by the Emotiv EPOC
are engagement, instantaneous excitement, and longterm excitement. None of these three has to be trained.
Finally, the Emotiv EPOC works with 13 different
cognitive actions: the push, pull, left, right, up and
down directional movements, the clockwise, counterclockwise, left, right, forward and backward rotations
and a special action that makes an object disappear in
the user mind. Figure 5(a) shows an Emotiv EPOC
neuroheadset photograph, and Figure 5(b) shows with
intuitive colors the contact quality of the neuroheadset
on the user head. This picture was screen-captured
from a software application provided by Emotiv.[8]
When the person use this Emotive EPOC
neuroheadset the scalp of the person must be dry so
the proper signals are captured accuracy of the data is
increased.
This 14-channel hardware is used to acquire signals
from various electrodes placed on the human scalp at
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AF3, F7, F3, FC5, T7, P7, O1, O2, P8,T8, FC6, F4,
F8 and AF4 positions, according to the international
10-20 system. Odd numbers of electrodes are reserved
for left hemisphere of the brain; even numbers of
electrodes are reserved for right hemisphere of the
brain. Two referencing electrodes CMS (on the left
side) and DRL (on the right side) are used for
reduction of noise in signal.[10]
IV. CONCLUSION
Many things we have to do if we capture the brain
signals and it is possible by using the Brain Computer
Interface (BCI) systems that can be used in various
application areas. Brain Computer Interface (BCI) is
able to handle and control the devices through brain
signals . We can use EmotivEpocneuroheadset for
capturing these brain signals in the form of
Electroencephalograhy(EEG) signals.
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Abstract -The objective of this paper is to understand
the different types of vibration based Crack or damage
detection techniques presented by various researchers
for a cracked cantilever beam. In these methods use
experimental results validate with “Finite element
analysis” to find out the damage in fibre reinforce
composite cantilever beam and non composite
structures its vibrations. If damage or crack is present
in structure it affects on dynamic characteristics and
also there will be change in natural frequencies and
stiffness of the beam. An analysis of these changes
helps to identify the location of crack, depth and angle
of crack.
Keywords –Crack detection, Vibration analysis.
I. INTRODUCTION
The physical discontinuity occurred in the geometry of
the structures or machine components is termed as
'Crack or Damage'. beam is use as structural element
in mechanical, civil, aeronautical, automobile
engineering. damage is one of the important aspects in
structural analysis and engineering. damage analysis is
done to promise the safety as well as economic growth
of the industries. generally damage in a structural
element may occur due to normal operations,
accidents, deterioration or severe natural events such
as earth quake or storms. now a days the plants as well
as industries are running round the clock to achieve
the industrial goal. during operation, all structures are
subjected to degenerative effects that may cause
initiation of structural defects such as cracks which, as
time progresses, lead to the catastrophic failure or
breakdown of the structure. the inspection for quality
assurance of manufactured products is thus very much
important. to avoid the unexpected or sudden failure,
earlier crack detection is essential. taking this ideology
into consideration crack detection is one of the most
important domains for many researchers. the most
common structural defect is the existence of a crack in
machine member. the presence of a crack could not
only cause a local variation in the stiffness but it could
affect the mechanical behaviour of the entire structure
to a considerable extent.
Anish Pandey[1] the author has present inclined open
edge crack in a cantilever beam and analyses the
model using a finite element package, as well as
experimental approach. The experiments are carried
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out using specimens having inclined edge cracks of
different depths, positions and crack inclinations to
validate the FEA results achieved.
Aniket S. Kamble [2] the author has presented the
crack is modeled as a rotational spring and equation
for non-dimensional spring stiffness is developed. By
evaluating first three natural frequencies using
vibration measurements, curves of crack equivalent
stiffness are plotted and the intersection of the three
curves indicates the crack location and size.
Missoum Lakhdar [3] the author has presented the
detection of damage by vibration analysis, whose
main objective is to exploit the dynamic response of a
structure to detect understand the damage. The
experimental results are compared with those
predicted by numerical models to confirm the
effectiveness of the approach.
Amit Banerjee[4] the author has presented to obtain
information about the location and depth of transverse
open multiple cracks in a rotating cantilever beams.
Vibration parameter in the form of mode shape of
damaged rotating beam is obtained using finite
element simulation. Using fractal dimension of mode
shape profile, damage is detected. It is also shown that
this method can produce satisfactory results with some
limitation based on profile.
Marco A. Perez[5] the author has presented the results
of an extensive experimental campaign conducted to
investigate the feasibility of using vibration-based
methods to identify damages sustained by composite
laminates due to low-velocity impacts. The
experimental programme included an evaluation of
impact damage resistance and tolerance according to
ASTM test methods, characterization of induced
damage by ultrasonic testing and quantification of the
effects on the vibration response. The damage
identification involved the detection, localization,
quantification and estimation of the remaining bearing
capacity.
Kaushar H. Barad[6] the author has presented
detection of the crack presence on the surface of
beam-type structural element using natural frequency
is presented. First two natural frequencies of the
cracked beam have been obtained experimentally and
used for detection of crack location and size.
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Baviskar[7] the author has addresses the method of
multiple cracks detection in moving parts or beams by
monitoring the natural frequency and prediction of
crack location and depth using Artificial Neural
Networks (ANN). Determination of crack properties
like depth and location is vital in the fault diagnosis of
rotating machine equipments. To investigate the
validity of the proposed method, some predictions by
ANN are compared with the
results given by FEM
FB Sayyad[8] the author has develop suitable methods
that can serve as the basis to detection of crack
location and crack size from measured axial vibration
data. This method is used to address the inverse
problem of assessing the crack location and crack size
in various beam structure. The method is based on
measurement of axial natural frequencies, which are
global parameter and can be easily measured from any
point on the structure and also indeed, the advantage
in modelling complexity. In theoretical analysis, the
relationship between the natural frequencies, crack
location, and crack size has been developed. The
experimental analysis is done to verify the practical
applicability of the theoretical method developed.
Saidi abdelkrim[9] the author has present vibration
behaviour of concrete beams both experimentally and
using FEM software ANSYS subjected to the crack
under free vibration cases. Besides this, information
about the location and depth of cracks in cracked
concrete beams can be obtained using this technique.
Murat Kisa[10] the author has presented a novel
numerical technique applicable to analyse the free
vibration analysis of uniform and stepped cracked
beams with circular cross section. In this approach in
which the finite element and component mode
synthesis methods are used together, the beam is
detached into parts from the crack section.
P. K. Jena[11] This paper addresses the fault detection
of Multi cracked slender Euler Bernoulli beams
through the knowledge of changes in the natural
frequencies and their measurements. The spring model
of crack is applied to establish the frequency equation
based on the dynamic stiffness of multiple cracked
beams. Theoretical expressions for beams by natural
frequencies have been formulated to find out the effect
of crack depths on natural frequencies and mode
shapes. The equation is the basic instrument in solving
the multi-crack detection of beam.
D.K. Agarwalla[12] the author has presented inverse
problem of assessing the crack location and crack size
in various beam structures. The study is based on
measurement of natural frequency, a global parameter
that can be easily measured at any point conveniently
on the structure. In theoretical analysis the crack is
simulated by a spring, connecting the two segments of
the beam. The catachrestic equation obtained from the
vibration analysis of Eluer-Bernoulli beam is
manipulated to give the relationship between the
stiffness & location of crack.
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S.P.Mogal[13] the author has presented vibration
analysis of cracked cantilever beam and verified
theoretical result with ansys result. If the crack is
presence natural frequency is reduced.
Pankaj Charan Jena[14] the author has presented fault
detection in a single cracked beam has been worked
out. The identification of location and the depth of
crack in a beam containing single transverse crack is
done through theoretical and experimental analysis
respectively. It has come to noticed that a crack in a
beam has great effect on dynamic behavior of beam.
The strain energy density function also applied to
examine the few more flexibility produced to because
of the presence of crack. The difference of mode
shapes of cantilever beam, simply supported beam and
Clamped – Clamped beam in between the first three
modes of cracked and un-cracked respectively beam
with its amplified view at the zone of the crack locale
are studied. The theoretical analyses are carried out of
the crack structure.
Kaustubha V. Bhinge[15] the author has presented the
inverse problem of assessing the crack location and
crack size in various beam structures. The study is
based on measurement of natural frequency, a global
parameter that can be easily measured at any point
conveniently on the structure. In theoretical analysis
the crack is simulated by a spring, connecting the two
segments of the beam. The catachrestic equation
obtained from the vibration analysis of EluerBernoulli beam is manipulated to give the relationship
between the stiffness & location of crack.
P.K. Sharma[16] the author has use ANSYS software
package for finite element analysis of both crack and
un-crack cantilever beam taking input file as a CAD
design developed in CATIA. Experiments is done for
total 10 models of crack beam having different cross
section, The presence of crack leads to changes in
some of the lower natural frequencies. The proposed
approach has been verified by comparing results
obtained from theoretical method and finite element
analysis. The concept of vibration can be applied to
identify the crack location.
Ezekiel Kingsley C[17] the author has presented a
method on the use of the amplitude of higher
harmonic components of excited frequency of
vibration for the detection of crack, its location and
size. A cantilever beam has been considered for the
study and Finite Element (FE) model was developed.
Acceleration responses when excited at the first mode
were calculated for healthy case and crack at different
locations.
Jialai Wang[18] has presented damage detection
technique using irregularity profile of a structural
mode shape. The mode-shape of a cracked beam is
first obtained analytically by using a general function.
Its irregularity profile is then extracted from the mode
shape by a numerical filter. The location and size of
the crack in the beam can be determined by the peak
value appearing on the irregularity profile. The
successful detection of the crack in the composite
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beam demonstrates that the irregularity-based method
is capable of assessing both the location and size of
the crack and can be used efficiently and effectively in
damage identification and health monitoring of beamtype structures.
A. Dixit[19] the author has presented damage measure
which relates the strain energy, to the damage location
and magnitude. The strain energy expression is
calculated using modes and natural frequencies of
damaged beams that are derived based on single beam
analysis considering both decrease in mass and
stiffness. The method is applicable to beams, with
notch like non-propagating cracks, with arbitrary
boundary conditions. The analytical expressions
derived for mode shapes, curvature shapes, natural
frequencies and improved strain energy based damage
measure, are verified using experiments. The damage
measure was shown to be extremely sensitive to the
damage as both the discontinuity in stiffness and also
the curvature are contained in the damage measure. A
limitation of the damaged measure was that it
depended on accurate measurement of damaged mode
shapes.
Irshad A Khan[20] the author has presented , presence
of cracks a severe threat to the performance of
structures and it affects the vibration Signatures.
Natural frequency increases and Mode shape
decreases as the crack depth increases. Experiment are
also conducted, results of experiment having good corelation with results of finite element analysis.
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II. CONCLUSIONS
It has been if the natural frequency and mode
shape change that parameter crack size and location
respectively. Some researchers have considered
composite structures in their study to analyse the
effect of various parameters like crack location, crack
size, crack depth, crack inclination on the dynamic
behaviour of structures subjected to vibration.
Researchers are presently focusing on using the
concept of fuzzy Logic and genetic Algorithm,
Artificial Neural Network (ANN) as an effective tool
for vibration analysis of damaged structures. Various
models have been developed by researchers using
various theories and concepts to study the dynamic
characteristics of damaged vibrating structures having
various types of crack like Transverse, Longitudinal,
Slant, Gaping, Surface, Subsurface, breathing, open
edge crack and internal cracks.
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Abstract: Clustering is a process of finding classes of
a data set with most similarity in the same group and
most dissimilarity between different groups.
Therefore, a cluster is usually represented as either
grouping of similar data points around a centre.
Clustering divides a given data set into a set of
clusters. Clustering approaches can be classified into
two categories namely- Hard clustering and Soft
clustering. The hard clustering restricts that the data
object in the given data belongs to exactly one cluster.
The problem with hard clustering is that the different
initial partitions can result in different final clusters.
Soft clustering which also known as fuzzy clustering
forms clusters such that data object can belong to
more than one cluster to some degree known as
membership levels. But sometimes the resulting
membership values do not always correspond well to
the degrees of belonging of the data which may results
in to overlapping clusters. So the proposed fuzzy
clustering approach assigns membership such as to
deal with overlapping of clusters.
Keywords— Hard Clustering, Soft Clustering, Fuzzy
Clustering, Fuzzy Set, Membership, Fuzzy Partition,
Overlapped clusters.
I. INTRODUCTION
Clustering can be used to quantize the available
data, to extract a set of cluster prototypes for the
compact representation of the dataset, into
homogeneous subsets [1]. Clustering approaches can
be classified into two categories namely- Hard
clustering and Soft clustering (Fuzzy Clustering). The
hard clustering technique [3] forms uniquely defined
cluster by grouping related attributes. In hard
clustering given data's are divided into distinct clusters.
That is, it can be see clearly whether an object belongs
to a cluster or not. In other words, it means that every
element must be uniquely classified as belonging to
the cluster or not.
Clustering implies that the data set to be partitioned,
to have an inherent grouping to some extent.
Otherwise if the data is uniformly distributed, trying to
find clusters of data will fail, or will lead to artificially
introduced partitions [4]. However, such a partition is
insufficient to represent many real situations. Fuzzy
clustering is one method which can deal with the
uncertainty situation of real data. In fuzzy clustering
clusters are constructed with uncertain boundaries, so
that to allows one object belongs to some overlapping
clusters to some degree. In fuzzy clustering a cluster is
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associated with each element having a set of
membership levels [5]. Membership levels are then
used for assigning elements to one or more clusters. In
other words, the essence of fuzzy clustering is to
consider not only the belonging status to the clusters,
but also to consider to what degree do the objects
belong to the clusters. In fuzzy set theory an element
can belong to a set in a degree
, in
contrast to classical set theory where an element must
definitely belong or not to a set.
Fuzzy clustering is a partition based clustering
scheme [6] and is particularly useful when there are no
apparent clear groupings in the data set. Partitioning
schemes provide automatic detection of cluster
boundaries and in case of fuzzy clustering, these
cluster boundaries overlap. Every individual data
entity belongs to not one but all of the clusters with
varying degrees of membership.
Fuzzy clustering has a number of useful properties
as follows:
It provides membership values which are
useful for interpretation.
It is flexible with respect to distance used.
If some of the membership values are known
this can be incorporated into the numerical
optimisation.
The main difference between fuzzy clustering and
other clustering techniques is that it generates fuzzy
partitions of the data instead of hard partitions.
Therefore, data items may belong to several clusters,
having in each cluster different membership values.
II. RELATED WORK
Clustering and classification are two main domains of
data mining. The clustering is unsupervised learning
and classification is supervised learning [1].
Clustering is divided into two categories namely hard
clustering and soft clustering (fuzzy clustering).
A. Hard Clustering
Hard clustering is also known as crisp clustering. It
allocate each data pattern (data object) of given input
to a single cluster. Thus in hard clustering, each data
pattern (data object) belongs to only one cluster.
Farley and Raftery in [7], suggest dividing the
clustering methods into two main groups: partitioning
and hierarchical methods. Han and Kamber in [1],
suggest categorizing the methods into additional three
main categories: density-based methods, model-based
clustering and grid-based methods.
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 Partitioning Clustering
partitioning clustering [8], directly divides data
objects into some pre-specified number of cluster. The
checking for all possible cluster is computationally
impractical, certain greedy heuristics are used in the
form of iterative optimization of cluster. The
partitioning clustering consists of several approaches
such as K-means Clustering, K-medoid Clustering,
Relocation Algorithms, Probabilistic Clustering.
K-means clustering [9], is a method commonly
used to automatically partition a data set into clusters
(K). Partitioning the objects into mutually exclusive
clusters (K) is done by it in such a fashion that objects
within each cluster remain as close as possible to each
other but as far as possible from objects in other
clusters. The distances used in clustering in most of
the times do not actually represent the spatial
distances.
In the K-medoid clustering [1], a cluster is
represented by one of its points called medoid. A
medoid is the centrally located data point. When
medoids are selected, clusters are defined as subsets of
points close to respective medoids, and the objective
function is defined as the averaged distance or another
dissimilarity measure between a point and its medoid.
Every time a new medoid is selected, the distance
between each object and its newly selected cluster
centre has to be recomputed.
The Relocation algorithms [2] iteratively reallocate
points between the k clusters. The points are
reassigned based on the local search algorithm. It then
uses an iterative relocation technique that attempts to
improve the partitioning by moving objects from one
group to another. The three changeable elements of
the general relocation algorithm are initialization,
reassignments of the data points into clusters and
update of the cluster parameters.
In the probabilistic approach [10], data is
considered to be a sample independently drawn from a
mixture model of several probability distributions. So
the clusters are associated with the corresponding
distributions parameters such as mean and variance.
 Hierarchical Clustering
A hierarchical clustering [11], creates a hierarchical
decomposition of the given set of data objects. It
builds a cluster hierarchy, a tree of cluster, also known
as a dendrogram. By cutting the tree at a desired level,
a clustering of the data points into disjoint groups is
obtained. A hierarchical clustering is used to find data
on different levels of dissimilarity. A hierarchical
clustering can be classified as being either
agglomerative or divisive, based on how the
hierarchical
decomposition
is
formed.
The
agglomerative approach, also called the bottom-up
approach, starts with each object forming a separate
group. The divisive approach, also called the topdown approach, starts with all of the objects in the
same cluster.
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 Density-Based Algorithms
Density-based algorithms [2], are capable of
discovering clusters of arbitrary shapes.
These
algorithms group objects according to specific density
objective functions. Density is usually defined as the
number of objects in a particular neighbourhood of a
data objects. In these approaches a given cluster
continues growing as long as the number of objects in
the neighbourhood exceeds some parameter. In
Density-Based connectivity clustering technique
density and connectivity both measured in terms of
local distribution of nearest neighbours. In Density
Functions Clustering the density function is used to
compute the density. Overall density is modeled as the
sum of the density functions of all objects.
 Model-Based Clustering
Model-based methods [1], hypothesize a model
for each of the clusters and find the best fit of the data
to the given model. A model-based algorithm may
locate clusters by constructing a density function that
reflects the spatial distribution of the data points. It
also leads to a way of automatically determining the
number of clusters based on standard statistics, taking
noise or outliers into account and thus yielding robust
clustering methods.
 Grid-Based Clustering
Grid-based clustering [1], quantize the object space
into a finite number of cells that form a grid structure.
All of the clustering operations are performed on the
grid structure (i.e., on the quantized space). The main
advantage of this approach is its fast processing time,
which is typically independent of the number of data
objects and dependent only on the number of cells in
each dimension in the quantized space.
B. Fuzzy Clustering
Fuzzy clustering [12], is the synthesis between the
fuzzy logic and clustering which is the requirement of
modern computing. The aim of fuzzy clustering is to
model the ambiguity within the unlabeled data objects
efficiently. Every data object is assigned a
membership to represent the degree of belonging to
certain class. The requirement that each object is
assigned to only one cluster is relaxed to weaker
requirement in which the object can belong to all of
the clusters with a certain degree of membership. Thus
it assigns degrees of membership in several clusters to
each input pattern. Fuzzy clustering is categorized in
three categories [5]: Fuzzy relation based clustering,
fuzzy rule based clustering, objective function based
clustering.
 Fuzzy Relation Based Clustering
Fuzzy relation based clustering is based on fuzzy
relations [5]. Liang et. al., in [13], introduced cluster
analysis based on fuzzy equivalence relation. The
approach used is the distance measure between two
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trapezoidal fuzzy numbers is used to aggregate
subjects linguistic assessments. The distance measure
is used to characterize the interobjects similarity. The
linguistic assessment is for attributes ratings to obtain
the compatibility relation. Then a fuzzy equivalence
relation based on fuzzy compatibility relation is
constructed. The algorithm then uses a cluster validity
index
to determine the best number of clusters.
Then a suitable cut value is taken based on the fuzzy
compatibility relation. The cluster analysis is done
through the cut value and a cluster validity index.
This algorithm is finds out the best number of clusters
and the objects belonging to the clusters. The cluster
validity index measure is defined as shown in
Equation2.1:

Where,
: Cluster validity index
: Normalized compatibility relation
: Number of objects
 Fuzzy Rule Based Clustering
The fuzzy rules are generated for the given input data
set and by generated fuzzy rules the inference is drawn
to form the clusters [5]. Eghbal G. Mansoori in [14],
introduced Fuzzy Rule-Based Clustering Algorithm
(FRBC). The algorithm automatically explore the
potential clusters in the data patterns with no prior
knowledge. The approach used in the algorithm is
generation of fuzzy rules with the help of genetic
algorithm and then using these rules the clusters are
formed. Each rule is used as the cluster formation
measure. The obtained clusters are specified with
some interpretable fuzzy rules, which make the
clusters understandable for humans.
 Objective Function Based Fuzzy Clustering
Objective function is used as a dissimilarity measure
in fuzzy clustering. Thanh Le et al., in [15], have
proposed Fuzzy C-means algorithm. Fuzzy C-means
(FCM) algorithm allows data objects to belong to
multiple clusters based on the degree of membership.
In real-world datasets, data objects are not equally
distributed among clusters and the clusters will differ
in size. It offers the opportunity to deal with the data
that belong to more than one cluster at the same time.
It assigns memberships to a data object which are
inversely related to the relative distance of the data
object to cluster prototypes. However the resulting
membership values of fuzzy c-means do not always
correspond well to the degrees of belonging of the
data and it may be inaccurate in a noisy environment.
Georg Peters, in [16], have proposed Rough kmeans clustering algorithm. Incorporating rough set
into K-Means clustering requires the additional
concept of lower and upper bounds. Calculation of
centroid of clusters need to be modified to include the
effects of lower as well as upper bounds. Selection of

ISSN: 2231-5381

the initial parameters in rough k-means is more
delicate. The rough k-means produces crisp intervals,
the lower and upper approximations for the clusters
while fuzzy clustering assigns the data objects to
fuzzy clusters. Therefore small changes in the initial
parameters can result in the assignment of a data
object to different approximations while in fuzzy
clustering the memberships only gradually change.
III. PROPOSED WORK
The approach used in proposed system is first the
preprocessing of data is done. Then the preprocessed
data is given as an input to the conventional hard
clustering algorithm and proposed fuzzy clustering
algorithm. Finally, the cluster formation is done.
A. Problem Statement
Clustering is nothing but partition of given data sets
into clusters such that there is a larger similarity
between data in the same group as compared to those
among other groups. Clustering forms the group of
similar objects. Traditional clustering methods states
whether an object belongs to a cluster or not. Cluster
result is sensitive to the selection of the initial cluster
centroids and make it insufficient to represent natural
data which is often uncertain [2]. Therefore fuzzy
clustering method is offered to construct clusters with
uncertain boundaries. It assigns the membership
values to each data item showing that the degree to
which data item belongs to a cluster. Fuzzyness allows
one object belongs to overlapping clusters to some
degree. So integration of clustering and fuzzyness is
proposed to deal with problems where points are
somewhat in between centres and hence reduces the
ambiguity in the assignment of objects to clusters.
B. Objectives
To initialize proper cluster centre.
To deal with cluster overlapping.
C. Assumptions
The proposed system requires some assumptions
described as follows:
 Hard Partition
The structure of the partition matrix

Hard Partition [17] can be defined as a family of
subsets. The objective of clustering is to partition the
data set
into clusters. Assume that is known,
based on prior knowledge, using classical sets, a hard
partition of can be defined as:

Its properties are as follows:
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obtained by relaxing the constraint in Equation
(3.5). This constraint, however, cannot be
completely removed, in order to ensure that each
point is assigned to at least one of the fuzzy
subsets with a membership greater than zero.
Equation (3.5) can be replaced by a less restrictive
constraint
. The conditions for a
possibilistic fuzzy
partition matrix are:

Equation (3.1) states that the union subsets
contains all the data. The subsets must be disjoint,
as stated by Equation (3.2) and none of them is empty
nor contains all the data in shown in Equation (3.3).
In terms of membership functions, a partition can
be conveniently represented by the partition matrix
. The
row of this matrix contains
values of the membership function of the
subset
of . The elements of must satisfy the following
conditions:

 Euclidean Distance
The proposed system uses the euclidean distance
measure [1], which calculates the distance between the
two n-dimensional data objects.

....(3.10)
Where,

 Fuzzy Partition
Generalization of the hard partition to the fuzzy
case follows directly by allowing
to attain real
values in
. A more general form of fuzzy
partition [17], the possibilistic partition, can be
D. Architecture

n-dimensional data object.
n-dimensional data object.

Initial
No. of Cluster

Cluster Centroid

Assignment of Objects
to Cluster based on
Smallest Distance

Distance Calculation
Between
Objects & Centroid

Hard
Clustering

Dataset

Data
Preprocessing

Formation
of Clusters

Fuzzy
Partition Matrix

Calculate Center's Vector
or
Centroid

Updation
of
Fuzzy Partition Matrix

Distance Calculation
Between
Objects & Centroid

Fuzzy
Clustering

Fig 1: Architecture of Proposed System
The architecture of the proposed system is shown
in Fig 1. Input to the proposed system is the Data set.
Pre-processing of the input data set includes the

ISSN: 2231-5381

analysis of the raw data in the input data set. Raw data
is highly concerned with noise, missing values and
inconsistency and the quality of data affects the data
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mining results. In order to improve the quality of data
and consequently of the mining results, raw data is
pre-processed so as to improve the efficiency and ease
of mining process. After data pre-processing each data
object is given as an input to the hard clustering and
fuzzy clustering.
In hard clustering, the data objects are assigned to
the clusters on the basis of binary membership values
i.e., either 0 or 1. The hard clustering takes the input
parameter and partitions a set of objects into
clusters. The technique work by computing the
distance between a data object and the cluster center
by using euclidian distance. The distance is used to
add an object into one of the clusters so that intracluster similarity is high but inter-cluster similarity is
low.
In fuzzy clustering, a data object will have an
associated degree of membership for each cluster in
the range
, indicating the strength of its
association in that cluster. It iteratively update the
membership values of a data object with the predefined number of clusters. Thus, a data object can be
the member of all clusters with the corresponding
membership values. The process of calculation of
cluster centres and the assignment of points to these
centres is repeated until the cluster centres stabilize.
 Hard K-Means Clustering
A hard partition of the data set X can be
represented by a matrix
where denotes
the membership with which
data object belongs to
the
cluster, for
. The matrix U
is called the crisp partition matrix. It satisfies the
following constraints shown in Equation (3.11)

In the classical k-means (hard) clustering an object is
assigned to exactly one cluster. As outcome of
clustering process, it is possible that all the data
objects may get assigned to a few clusters only while
other clusters may be empty. Such an output is
undesirable. In order to avoid such situations the
following constraint is used as shown in Equation
(3.12):

The constraint shown in Equation (3.12) ensures that
the number of clusters is at least two and none of the
clusters is empty.

The above constraint shown in Equation (3.13)
expresses the fact that the sum of memberships of a
data object over the set of clusters must be equal to .
In the context of hard k-means it means that
takes
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the value
for the specific cluster to which the
object is assigned and zero for all other clusters.
The K-means clustering, or Hard C-means clustering,
is an algorithm based on finding data clusters in a data
set such that a cost function of dissimilarity (or
distance) measure is minimized. The dissimilarity
measure is chosen as the Euclidean distance.
A set of
vectors
,
, are to be
partitioned into c groups
The cost
function, based on the Euclidean distance between a
vector
in group and the corresponding cluster
center , can be defined by Equation (3.14):

Where,
is the cost function
within .
The partitioned groups are defined by
binary membership matrix U , where the element
is 1 if the
data point belongs to group , and
0 otherwise. Once the cluster centers are fixed, the
minimizing
for Equation (3.14) can be derived as
follows:

...(3.15)
Which means that
belongs to group if is the
closest center among all centers.
On the other hand, if the membership matrix is
fixed, i.e. if
is fixed, then the optimal center that
minimize Equation (3.14) is the mean of all vectors in
group .

Where,
is the size of

 Fuzzy K-Means Clustering
In fuzzy clustering, an object can belong to several
clusters simultaneously, with different degrees of
membership. However, Fuzzy K-Means still uses a
cost function that is to be minimized while trying to
partition the data set.
A fuzzy partition of the data set
can be
represented by a matrix
where denotes
the membership with which
data object belongs to
the
cluster, for
. The matrix U
is called the fuzzy partition matrix. It satisfies the
following constraints shown in Equation (3.17)
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is normalized membership of
in the
cluster,
is the old membership,
is the no. of specified clusters,
is the no. of data points,

The maximum total membership possible in a
cluster for all the data points is . It is the ideal
possible membership for all the data points in a
cluster as shown in Equation (3.18).

max(): returns maximum membership
value in
cluster.
The cost function shown in Equation (3.19) for
Fuzzy K-Means
is a generalization of
Equationv(3.14):

Where,
is membership of data point,
is cluster centre of fuzzy group ,
is Euclidean distance
between
cluster centre
and
data point ,
is fuzzification parameter or weighting
exponent
The necessary conditions for Equation (3.19)
to reach its minimum are given in Equation (3.20) and
Equation (3.21):

And

The fuzziness coefficient , where
,
measures the tolerance of the required clustering. This
value determines how much the clusters can overlap
with one another. The higher the value of , the
larger the overlap between clusters. In other words,
the higher the fuzziness coefficient the algorithm uses,
a larger number of data points will fall inside a fuzzy
band where the degree of membership is neither nor
, but somewhere in between.
With the liberalized constrain given in Equation
(3.18), the maximum membership value generated by
the new fuzzy membership function is not limited to
one. When conventional fuzzy membership
distributions are required, (within a range of zero to
one) these values can be generated by the process of
normalization. Normalization finds the maximum
memberships among all clusters and rescales the
memberships from this maximum values using
Equation (3.22).

....(3.22)

 Termination Condition
The required accuracy of the degree of membership
determines the number of iterations completed by the
FKM algorithm. This measure of accuracy is
calculated using the degree of membership from one
iteration to the next, taking the largest of these values
across all data points considering all of the clusters.
The measure of accuracy between iteration and
with , is calculated as follows:

IV. CONCLUSIONS
Partitions generated in conventional crisp (hard)
clustering algorithms assigns each object to exactly
one cluster. As objects are located between clusters, it
cannot be assigned to strictly one cluster. Membership
degrees between zero and one are used in fuzzy
clustering instead of crisp assignments of the data to
clusters. As one object belongs to more than one
cluster the overlapping of cluster occurs. In these
cases, fuzzy clustering methods provide a much more
adequate tool for representing data structures. There is
no explicit membership function, but only a
membership matrix which contains membership
values for the specific data points upon which the
clustering algorithm has been applied. Once, the
membership values for the data set have been
obtained, it is possible to produce an approximation of
the corresponding membership functions for each
cluster. In real applications there is very often no
sharp boundary between clusters so that fuzzy
clustering is often better suited for the data. It seems
that non-zero membership degree property of
proposed fuzzy k-means clustering has smoothing
effect in the handling of overlapped clusters.
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Abstract- First short distance communication between
humans was by sound through voice. With the desire for
slightly long distance communication came, instruments
such as drums, then, visual system such as signal flags
and smoke were used. These visual communication
devices, of course, utilized the light portion of the
electromagnetic spectrum. It has been only very recent
in human history that the electromagnetic spectrum,
outside the visible region, has been employed for
communication, through the use of radio. One of
humankind’s
greatest
natural
asset
is
the
electromagnetic spectrum and the transmitter and
receiver has been instrumental in harnessing this
resource. Circularly polarized single feed microstrip
patch antennas are widely applicable in RFID(Radio
Frequency Identification), radar and GPS systems.
Achieving near about 3dB axial ratio , bandwidth is a
challenging task for designers. The paper provides a
detailed study of how to design of a coaxial-fed
Microstrip circular Patch Antenna using IE3D software
and implement design on FR4 substrate for RFID
application.

In the few years microstrip patch antenna has obtained
lot of popularity and considered as most dynamic field
in communication. [3] An microstrip patch antenna can
have different shape of patch liked rectangular, circular,
triangular, elliptical etc. Each antenna configuration has
a radiation pattern and design parameters, in addition to
their advantages and drawbacks. In this paper, however,
the focus is specificallyon 850 to 960 MHz frequency
range circular patch microstrip patch antenna , which is
used for RFID application in various countries.[1]

Fig.1 Circular patch antenna
Key words- Antenna, Microstrip patch antenna, RFID
2. DESIGN DESCRIPTION
1. INTRODUCTION
An antenna is defined as a “Transmitting or
receiving system that isdesigned to radiate or receive
electromagnetic waves” by the IEEE. A list of some
common types of antennas is wire, aperture, microstrip,
reflector, and arrays.Microstrip antennas are classify
into 4 different categories they are:
Microstrip Patch antenna
Printed slot antennas
Microstrip dipoles
Microstrip travelling wave antenna

ISSN: 2231-5381

The patch acts approximately as a resonant cavity
(with short-circuit (PEC) walls at top and bottom and it
acts as open-circuit (PMC) walls on the edges).In a
cavity, only certain modes are allowed to exist, at
different resonance frequencies. If the antenna is excited
at a resonance frequency, a strong field is set up inside
the cavity, and a strong current on the (bottom) surface
of the patch. This produces significant radiation (a good
antenna). Generally antenna radiates an elliptical
polarization, which is defined by three parameters: axial
ratio, tilt angle of antenna and sense of rotation. When
the axial ratio is infinite or zero, the polarization pattern
becomes linear with the tilt angle defining the
polarization. The quality of linear polarization is usually
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indicated by the level of the cross polarization. For the
unity axial ratio, a perfect circular polarization results
and the tilt angle is not applicable. In general the axial
ratio is used to specify the standard quality of circularly
polarized waves. Antennas produce circularly polarized
waves pattern when two orthogonal field components
with equal amplitude but in phase quadrature are
radiated. Various antennas are capable of fulfil these
requirements. They can be classified as a resonator and
traveling-wave types. A resonator-type antenna consists
of a single patch antenna that is capable of
simultaneously supporting two orthogonal modes in
phase quadrature or an array of linearly polarized
resonating patches with proper orientation and phasing.
A traveling-wave type of antenna is usually constructed
from a microstrip transmission line. It generates circular
polarization pattern by radiating orthogonal components
with appropriate phasing along discontinuities is the
travelling-wave line. [5],[7],[11]

(b)
Fig. 3 The lower square slotted patch with microstrip
stub (a) and the upper square slotted patch (b).[1]
Length (L1) of The feed is on the diametric. The patch is
nearly square. And length of this antenna is 79.5mm. In
this design we take L=W=79.5mm as shown in
following fig. 4 .

Fig. 4 Length and width of antenna
Fig.2 A cross-sectional view of the proposed stacked
square slotted microstrip antenna.[1]

And radius of circular patch is given as
(2.1)
Therefore the radius of antenna is near about 15mm.
And Xo=72.75mm in which M1=35mm,

(a)
Fig. 5 Circular patch
3. IMPLIMENTATION OF ANTENNA
The three important parameters for the design of a
rectangular Microstrip Patch Antenna are:
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Frequency of operation (fo):
The resonant frequency of the antenna must be
selected appropriately. The RFID Systems uses the
frequency range from 850Mhz-960MHz.We select
this range because in various countries defferent
frequency ranges are used for this application. The
system operates at the bands of 902–928 MHz in
America, 840–955 MHz in Asia-Pacific region and
865–867 MHz in EuropeIn Asia-Pacific region, the
UHF RFID frequency range is different in different
countries: China (840.5–844.5 MHz, 920.5–924.5
MHz), Japan (952–955 MHz), India (865–867
MHz), Korea (908.5–910 MHz, 910–914 MHz),
Hong Kong (865–868 MHz, 920–925 MHz),
Taiwan (920–928 MHz), Singapore (866–869 MHz,
923–925 MHz), Australia (920–926 MHz), etc.
Hence the antenna designed must be able to operate
in this frequency range.[1]
Dielectric constant of the substrate (εr):
The most commonly used substrates are,
 Honeycomb(dielectric constant=1.07)
 Duroid(dielectric constant=2.32)
 Quartz(dielectric constant=3.8)
 FR4(dielectric constant=4.4)
 Alumina(dielectric constant=10)
The bandwidth is directly proportional to
substrate thickness h. The dielectric material
selected for proposed design is FR4 which has
a dielectric constant of 4.4.
Height of dielectric substrate (h):
For the microstrip patch antenna to be used in RFID
system, it is importantthat the antenna is not bulky.
Hence, the height of the dielectric substrate is selected in
the mm.We select it 3.2mm. The circular patch antenna
with CPW feed structure on FR4 substrate of length
xwidth dimensions are 79.5mm*79.5 mm as shown in
Fig. All the shown dimensionsare measured &
optimized by using IE3D Simulator.The hardware
design of the implemented antenna is as shown in
following photographs[8]

Fig.6 3D view of antenna using IE3D software

Fig. 7 Front view of implemented antenna

Fig. 8 Back view of implemented antenna
4. RESULTS
4.1 VSWR
Graph 4.1 shows the VSWR variations with respect
to Frequency. The VSWR(Voltage Standing Wave
Ratio) is the ratio of the maximum to the minimum RF
voltage along the transmission line.(Software result)

Table 1 Detail of geometry dimention
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Graph 4.1 VSWR (Software result)
Graph 4.3 Return loss (software result)
From the simulated result , the VSWR value ranges
from 1 to 2 throughout the desired frequency range.The
VSWR(Voltage Standing Wave Ratio) is the ratio of the
maximum to the minimum RF voltage along the
transmission line.(Hardware result)

The hardware testing of the proposed antenna is done on
network analyzer, Hardware gives frequency response
from 850Mhz to 960Mhz

Graph 4.2 VSWAR (Hardware result)

Graph 4.4 return loss (Hardware result)

From the hardwareresult , the VSWR value ranges from
1 to 2 throughout the desired frequency range.

4.3 GAIN

4.2 RETURN LOSS
The simulation of the proposed antenna is done on IE3D
software, Simulation gives frequency response from
850Mhz to 960Mhz

Graph 4.5 Gain vs Frequency
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[9]

4.4 AXIAL RATIO

[10]

[11]

[12]

[13]

[14]

Graph 4.6 Axial ratio vs Frequency
[15]

5. CONCLUSION
In this paper work, microstrip circular patch antenna is
design using IE3D software and is successfully
implemented it on substrate FR4 with CPW feed. The
simulated result gives return loss less than -10dB from
850MHz to 960MHz , which is more than 100% of
RFID range, having satisfactory VSWR, Return loss ,
Gain and Axial ratio which shows that antenna is having
good potential & small size. These attributes makes this
antenna applicable for all RFID technology.
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Abstract
The effects of control factors (parameters) were
determined by experimental study by using Taguchi
Fractional factorial design of deburring process of
Mat manufacturing process. The optimum process
parameters were determined based on their
influence on the output of women workers. This
study involves six factors viz. BMI, Popliteal
height, Buttock-knee length, Seat base height, Seat
back rest height and Room temperature were
investigated in this study. The response/dependent
variable is workers efficiency in terms of output.
Taguchi’s technique was used for experimentation.
Taguchi L27 orthogonal array (OA) was applied to
evaluate the effect of theses parameters’ and
signal-to-noise data used for compute the
importance and their effect on the response
parameter. The analysis of variance (ANOVA) has
been used to evaluate a most favorable result of the
parameters. The results showed that the seat base
height was the most significant parameter followed
by BMI and the least influence was room
temperature in winter season. Experimental results
are provided to confirm the effectiveness of this
approach.
Keywords: Ergonomic, Productivity, Taguchi
method, orthogonal Array, SN ratio, ANOVA

I. INTRODUCTION
Ergonomics is concerned with making the
workplace more efficient, comfortable and safe.
Effective application of ergonomic in work system
design can achieve a balance between worker and
task demands. This can improve workers
efficiency, as well as comfort and job satisfaction.
Many research studies have shown positive effects
of applying ergonomic principles in a workplace
design, machine design and tool design [1-3]. In
small scale industries the workstations are designed
in a random manner. They are giving little
important to the workstation design and workers
life [3].
The physical dimensions in the design of an
industrial workstation are of major impertinence
from the point of view of production efficiency and
operators physical and mental comfort. Small
changes in workstation can have a considerable
impact on worker productivity and as well as
industrial health and safety. Insufficient posture
from an important designed workstation cause a
static muscle efforts. It is directly effect on
ISSN: 2231-5381

performance and productivity.
The Taguchi
technique is powerful, superior experimental
design tool. It is simple, efficient and systematic
approach to optimize designs for performance,
quality and cost. Taguchi approach to design of
experiment in easy to adopt and apply for users
with limited knowledge of statistics [4]. In
addition, through incurring minimum experimental
coast, this approach improved the quality
characteristics rapidly and efficiently by reducing
the effect of source of variation. In the rapidly
changing situation “human” is the most important
and valuable resource to play very important role in
every organization. A many studies have been
carried out from time to time to examine the
changes in the productivity. Studies have also been
carried out to analyze productivity tendencies in
major manufacturing industries [5]. When any one
work in sitting on a hard surface without back rest
or lumber support, the ischial tuberosity (inferior
protuberances of the pelvic bones) is active, around
which the pelvic strap rotates due to weight of
upper body. This is the main reason to develop
musculoskeletal disorders (MSDs) in women
workers in the industry. It has been reported in
ergonomics that squatting posture is very tiresome
[6-7]. Ergonomics studies in industrial workers are
many, but the specific study on the women working
has not been carried so far.
In the present study, Taguchi method of
experimental design was applied to establish
relationships between BMI, Popliteal height,
Buttock-knee length, Seat base height, Seat back
rest height, room temperature and workers output.
In this proposed method, statistical approach based
on Taguchi and Analysis of variance (ANOVA)
technique had been adopted for obtaining the
influence of each parameters.
II. OBJECTIVES OF THE STUDY
The primary objective of this research is to take the
collection of existing situations of working method
and to assess the industrial productivity in the
changing industrial condition of the industrial units
of Jalgaon MIDC, India. Where the task of
deburring (finishing) is performed in a sitting
position on hard floor with folding legs at knee, in
which worker is cutting the extra lengths tubes with
Blades. It is repetitive and continuous for 8 hours
(except lunch break) in working period. In this
condition, back and neck is bend excessively and
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postures of different parts of body considerably
deviate from neutral.
The specific objectives of the study were:
1. To work out productivity of women
workers on new workstation.
2. To find out optimum combination of
control variable for maximum production.
III.
METHODOLOGY
A. Taguchi Method
Taguchi‟s design method is a powerful tool for
optimization of the performance characteristic of a
process. The aim of a Taguchi design experiment is
to identify and design the settings of the process
parameters at optimize level in their respective
range and are least sensitive to noise factors.
Selection of control factors and their levels are
made on the basis of some preliminary trial
experiments conducted on the basis of single
variable at a time and also from literature review.
The experiments were based on the basis of
orthogonal array technique. Using orthogonal array
design the effects of multiple variables on the
performance characteristic can be estimated
simultaneously while minimizing the number of
test runs. Taguchi‟s approach has been built on
traditional concept of DOE, such as full factorial,
fractional design and orthogonal arrays based on
signal to noise ratio, robust design and parameter
and tolerance design. It is a powerful tool for
designing high quality systems and provides a
simple, efficient and systematic approach for
optimizing the designs for performance, quality and
cost. This method can reduce research and
development costs by studying a large number of
parameters.
Taguchi suggested a standard procedure for
optimizing any process parameters. The steps
involved are:
Identification of the noise factors and test co
nditions
Identification of the control factors and their
alternative levels.
Designing the experiment and defining the d
ata analysis procedure.
Conducting the experiment.
Analyzing the data and determining the opti
mum levels of control factors.
Predicting the performance at these levels.
In order to analyze the results, the Taguchi method
uses a statistical measure of performance called
signal to noise ratio (SN ratio). The SN ratio takes
the mean and the variability into account. The SN
equation depends on the criteria for the quality
characteristic to be optimized. After performing the
statistical analysis of SN ratio, ANOVA can be
employed in estimation of error variance and to
judge the relative importance of the control factors.
This allows collection of necessary data for
determining factors that are mostly affecting the
product quality with a minimum amount of
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experimentation and thus saving time and resources
[8].
a. Analysis of Signal-to-Noise (SN) ratio :
In Taguchi method, the term „signal‟ represents the
desirable value (mean) for the response and the
term „noise‟ represents the undesirable value for
the response. Taguchi uses SN ratio to measure the
quality characteristic deviating from the desired
value. There are several SN ratios available
depending on the type of characteristics i.e.
Smaller-the-better, Nominal-the-better and Higherthe-better.
The formula used for calculating S/N ratio is given
below.
Smaller the better: - it is used where the smaller
value is desired.

where y = observed response value and
n = number of repetitions.
Nominal the better: - it is used where the nominal
and variation about that value is minimum.

where µ = mean and s = variance.
Higher the better: - it is used where the larger value
is desired.

where y = observed response value and
n = number of repetitions
The SN ratio is defined as,
SN = -10 log (M.S.D.)
where M.S.D. is the mean-square deviation for the
response characteristic.[9]
B. Selection of Orthogonal Array:
Techniques of arranging experiments under
multiple factors are known as the Factorial DOE.
This method helps the researchers in determination
of the possible combinations of factors and the
identification of the best combination and their
levels. However in industrial location it is very
costly process to run large number of experiments
in testing all combinations. The Taguchi approach
describe the plans in carrying out experiments and
also standardized the design of the experiment
along with minimum number of factor
combinations that would be required for testing the
influence of factors [10].
C. Analysis of variance (ANOVA)
The knowledge of the contribution of individual
factors is a key to deciding the nature of the control
to be established on a production process. The
analysis of variance (ANOVA) is the statistical
action most commonly applied to the results of the
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experiment to determine the percent contribution of
each factor. Study of the ANOVA table for a given
analysis helps to determine which of the factors
need control and which do not.
Once the optimum condition is determined, it is
usually a good practice to run a confirmation
experiment. It is, however, possible to estimate
performance at the optimum condition from the
results of experiments conducted at a non-optimum
condition. It should be noted that the optimum
condition may not necessarily be among the many
experiments already carried out, as the OA
represents only a small fraction of all the
possibilities.
Taguchi suggests two different methods to carry
out the complete analysis. First, the standard
approach is, where the results of a single run or the
average of repetitive runs is processed for ANOVA
analysis. The second approach, which he strongly
recommends for multiple runs, is to use signal to
noise ratio SN for the same steps in the analysis.
SN analysis determines the most robust set of
operating conditions from variations within the
results [11].
IV. EXPERIMENTAL STUDY
A preliminary survey was conducted to identify
problems in mat manufacturing industries through
questionnaire and interviewing of 120 workers. It
was found that, due to awkward sitting posture
many of the workers had a problem of
Musculoskeletal disorder (MSD). It has been
reported that, due to sitting on hard surface without
back lumber support women worker has many
health issue i.e. Low back disorders (LBD) [12]. It
affect on their working efficiency directly. For
increasing the working efficiency as well as their
working position comfortable, researcher applied
the Taguchi optimization technique and measures
the efficiency of worker in the form of output.
This study was conducted in actual field of work in
the selected industry. Experimentations were done
in three seasons to see the effect of environmental
factors with other six control factors. The operation
was performed on fixed height table and adjustable
chair. The objective of the experiment is to find out
optimize the parameters of workstation in order to
improve the efficiency of worker. In this study, an
experimental method is proposed to fully
understand effects of various parameters on
efficiency of workers. For this experimentation, 95
women workers are participated. On adjustable
experimental workstation, the worker performed
their normal deburring task in 27 experimental
sessions of 45 min. The set of experiment is the
present working conditions. Researcher considers
six parameters with three levels as indicated in
table 1 for winter season base on one variable at a
time method.
Once the experimental design has been determined
and the trials have been carried out, the measured
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response from each trial can be used to analyze the
relative effect of the different parameters. To
demonstrate the data analysis procedure, the L27
array is used and experiment is repeated three
times. Mean of response is considered for SN
ration calculation.
Table1 Parameters and their range & levels (for winter season)

Sr.
No
.

Symb
ol

1

V.

Paramete
rs

Rang
e

A: BMI
Wi

2

L1

3

L2

4

H1

5

H2

6

Rt

B:
Buttock
knee
length
C:
Popliteal
height
D: Seat
base
height
E:
Backrest
middle
height
from seat
base
G: Room
temperatu
re

Lev
el 1

Level
Lev
el 2

Lev
el 3

13.7
931.4
7

13 19

19 25

25 31

383 419

380
-394

394
408

408
422

490 600

380
-520

520
560

560
-600

380
–
560

380

470

560

100 200

100

150

200

22 32

22

27

32

RESULTS AND DISCUSSION
A. Taguchi Method
The results of this research are based on the case
study conducted on the production line of the PP
Mat manufacturing industry. One of the hypothesis
is the efficiency of worker has a direct relation with
setting position and BMI, buttock-knee length,
popliteal height, seat base height, back rest height
and room temperature.
SN ratios are calculated for each factor and level;
they are tabulated as shown below in table 2.
Taguchi recommends analyzing the mean and SN
ratio using a conceptual approach that involves
graphing the effect and visually identifying the
factor that appear to be important, without using
ANOVA. The SN ration graphs are shown in figure
no. 1.
Table 2 Response Table for S/N Ratios for winter season
(Larger is better)

Level

A

B

C

D

E

F

1

36.87

37.18

37.45

37.04

37.52

37.55

2

37.68

37.66

37.09

38.05

37.53

37.39

3

37.82

37.53

37.83

37.28

37.32

37.44

Delta

0.95

0.48

0.74

1.01

0.24

0.24

Rank

2

4

3

1

5

6
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Sour
ce

D
F

Adj
SS

Adj
MS

FValu
e

A

2

377.2

172.1
1

5.48

B

2

64.67

32.33

0.75

C

2

193.6

96.78

2.57

D

2

384.2

192.1
1

6.45

E

2

20.67

10.33

0.23

F

2

9.56

4.778

0.11

Error

14

--

--

Total

26

48.8
1098.
7

PValu
e
0.01
1
0.48
3
0.09
8
0.00
6
0.79
6
0.90
0
--

--

--

--

contributi
on
34.33
5.88
17.62
35.00

Figure 1 Main Effect Plot between SN ratios of each parameters
and level (for winter season)

From the table 3 it is clear that, the P-value (0.006)
of seat base height is significantly contributing
towards productivity. ANOVA results closely
match with Taguchi result.
Table 3 one way analysis of variance

1.88
0.87
4.42
100

From the response graph it can be seen that factor
D has larger effect on the performance. Factor F
has a relatively small effect. Since a response
variable is the maximum output, this implies that
the quality characteristics type is a Larger-thebetter. The difference between the highest and the
lowest values represent the significance of a factor;
a ranking is done on all the factors. From response
table 2, the highest value of each SN ratio for each
factor can be identified clearly as well as most
dominating factor is identified. The highest value
of each SN ratio for each factor is used to form
optimum combination of level of each factor. The
larger the deltas (Δ) value for a parameter, the
larger the effect the variable has on the process.
This implies that factors D, A, and C are more
important than the rest of the factors. This is

because the same change in signal causes a larger
effect on the output variable being measured.
B. Analysis of Variance
Effect of individual parameters on entire process
and their percentage contribution of individual
parameters can be well determined using ANOVA.
MATHEMATICA software of ANOVA module
was employed to investigate effect of process
parameters. The frequency test (F-test) is utilized in
statistics to analyze the significant effects of the
parameters, which form the quality characteristics.
Table 3 shows the result of ANOVA analysis of SN
ratio for productivity. This analysis was carried out
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for a level of significance of 95% confidence. The
last column of the table shows the contribution of
each factor in percent as the total variation,
indicating its influence on the result.

Figure 2 shows the contribution of each parameter
on the productivity in percentage. It is
demonstrated that seat base height has the most
significant effect on the output response i.e.
productivity. Other significant parameters are BMI
and Popliteal height.

contribution

A

2% 1%

B
36%

37%

C
D

18%

E
6%

Figure 2 relative effect of each parameter on productivity (%)

C. Verification Test
By statistical analysis, optimum level of parameters
are; A3 B2 C3 D2 E2 F1. Most influencing
parameter is seat base height, which gives most
significant effect to productivity.
VI. CONCLUSIONS
In this study, the Taguchi method provides a
systematic and efficient methodology for the
design and optimization of control parameters. The
data analysis was performed by Taguchi method in
MINITAB statistical software, the optimum
relationship between parameters and levels are
obtained. The optimum level of parameter has been
obtained with respective the experimental period
i.e. A3 B2 C3 D2 E2 F1 for winter period. The
result might vary for test carried out in different
industry. ANOVA results closely match with
Taguchi result.
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Abstract — As the literature survey is done over the
failure of kickstand of motorcycle, it is seen that most
of failures are happened at neck portion of kickstand.
By analysing the kickstand in CATIA V5 (generative
structural analysis) the failure location can be
predicted. After stress analysis using proper mesh
element, stress and deformation results are calculated.
Stress density, magnitude and proper visualisation
locate the failure zone in kickstand. This is quick and
simple method of analysing the component which
avoids lengthy analytical method of calculation for
prediction of failure. Finally the results are
crosschecked by actual cases of failure of kickstand.
Keywords — ‘CATIA
‘kickstand’, ‘failure’ etc

V5’,

‘stress

analysis’,
.

I. INTRODUCTION
Kickstand is important component of motorcycle
without which it is difficult to stand the motorcycle
quickly. While in working, kickstand undergoes large
concentration of stresses. Cracks are generated at
different portion due to corrosive environment and
other scratches [2]. Due to loading these cracks are
increased and kickstand gets failed at that highly
stressed point. In present study area of concentration
of stresses are located by using CATIA V5 (generative
structural analysis). The software is also basically
used in stress analysis field [4, 5]. Proper boundary
condition is applied to model of kickstand in software
and analysis is done. Parabolic three dimensional five
node element is used for meshing. The result shows
that the stresses are concentrated at neck portion and
also increased if small crack is present near neck area.

Fig. 1 Top view of kickstand
Figure 4 show soft three dimensional model
transferred in CATIA software. Material specification
are given below,
I. TABLE I
KICKSTAND MATERIAL PROPERTIES

Mechanical properties
Young’s modulus
Poisson’s ratio
Density
Coefficient of thermal
expansion
Yield strength [5]

measurements
2*1011 N/m2
0.266
7860kg/m3
1.17*10-5 Kdeg
570 MPa

II. PRE-PROCESSING
It includes the model preparation and conditioning
of model according to the analysis purpose.
A. Model preparation
The kickstand model is designed in leading design
software Creo parametric 2.0. The designed model is
then transferred to the CATIA software where
material is assigned to it. The material of generally
used kickstand is plain carbon steel in fully annealed
condition [3]. The material mechanical properties are
stored in the software library. The major dimensions
are shown in following figures. Dimensions are
specified in millimetres.
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Fig. 1 Front view of kickstand
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Fig. 3 Side view of kickstand

Fig. 4 Three dimensional model of kickstand in
CATIA V5
B. Meshing
The model is meshed using parabolic tetrahedron
(three dimensional) element. The error in meshing are
minimised by selecting parabolic element as hourglass
effect is minimum in parabolic element [1]. Near
about 2600 element are formed for analysis purpose.
C. Boundary condition
The kickstand is constrained at different position for
different motion (degree of freedom). While analysing
the actual kickstand in applied position, the portion
that contacts the ground is free to move. The neck
arms are fastened to motorcycle chassis by nut bolt
hence all degree of freedom of both arm are locked. In
CATIA, at arm of kickstand clamp is provided.
Smooth virtual part is provided at the recess of bolt in
arm portion because during deformation the holes
don’t get deformed. For simplicity new UCS system is
defined to apply the boundary condition. Following
figure shows the kickstand model after applied
boundary condition [1].

surface contact between kickstand and ground.
Sometimes due to excess loading on motorcycle in
parked position one arm get forced. This force is
applied by outgrowth of chassis as shown in figure.
The kickstand undergoes in static loading as it is used
in static system [6].
Normal reaction over the kickstand varies as the
weight of motorcycle varies. The reaction is also
increased if rider sits over the motorcycle in actuated
position of kickstand. When the motorcycle is parked
on kickstand, balancing is done as three point support
standing. Force exerted by kickstand on ground is
calculated practically and found average as 245.25 N.
F = μ * Rn
Where,
μ: coefficient of friction between steel and
concrete about 0.4 [7].
Rn: normal reaction about 245.25 N.
F = 98.1 N
Force over one pin where spring is tied is 189.51 N
and 50.78 N in horizontal direction. Other shock load
and spring load is small hence doesn’t affect the stress
behaviour of kickstand. In steady applied position
kickstand undergoes two main forces that are
frictional force and ground reaction. After applying
loading condition the model looks like following
figure,

Fig. 6 Loading at the bottom of kickstand

Fig. 7 Loading over the pin of kickstand

Fig. 5 Constraint at the neck of kickstand
D. Loading conditions
During the leaning position of the motorcycle,
ground reaction is acted on the kickstand at the
contacting point with ground. This is vertically
upward directed. Frictional force is also acted at the
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II. PROCESSING
Now the kickstand is ready for analysis purpose. In
CATIA (generative structural analysis) processing is
done by solver which is already provided in their
workstation. Gauss R6 method is used for solution
calculation. Material analysis, meshing, stiffness
calculation, load and constraint determination is done
stepwise in solver and results are calculated [1].
Complete model for processing is shown below,

http://www.ijettjournal.org

Page 63

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

Fig. 8 Complete model for analysis
III. POST PROCESSING
In post processing the results that are obtained in
processing are analysed. Von misses criteria of failure
is most accurate criteria among other failure criteria,
hence it is used for analysis of kickstand [2]. It is seen
that most of stresses are generated in neck portion of
the kickstand as shown in figure. About 1.24*108
N/m2 maximum stresses are generated at neck portion.
Perhaps this value is much lesser than yield strength of
plain carbon steel as provided in table of properties.
Hence kickstand doesn’t fails but during long service
of kickstand dents and corroded areas are formed at
different areas of kickstand which lowers strength of
material and the crack are generated at these most
vulnerable areas of kickstand.

Fig. 11 Stress concentration at frame number 21
At frame 40,

Fig. 12 Stress concentration at frame number 40
It is seen from the above figures, the first evidence
of stress is near to the neck portion of the kickstand.
Principle stresses that are generated in all over the
kickstand are shown in following figure,

Fig. 9 Von mises stresses generated in kickstand
When the stresses are starts generating, at different
frame following visualization is seen as,
At frame 12,

Fig. 13 Principle stress distribution in kickstand
For more stress behaviour information cut section is
taken along the middle surface of the kickstand as
shown in the following figure,

Fig. 10 Stress concentration at frame number 12

At frame 21,

Fig. 14 Longitudinal sectional view of kickstand with
generated stress
Complete meshed model along with stress contour is
shown below,
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Fig. 15 Meshed model along with stress contour
In actual case studies of failure of kickstand it also
seen that kickstand is generally failed or starts failing
near the neck area. Following are some real
photograph of failure of kickstand.

Fig. 19 Ductile failure of another kickstand

Fig. 16 Failure of kickstand at neck [3]

From results and case studies it is found proper
boundary and loading conditions generates the stresses
near the neck portion of the kickstand. Though the
stresses are less initially but after a long service time
of kickstand the material weakens, these stresses are
increased beyond the strength of kickstand material
and crack is formed near the neck of kickstand and
then kickstand fails as ductile failure. Weakening of
material is mainly due to corrosion and dents as
kickstand is direct contact with the environment.

Fig. 17 Side view of failure part of kickstand [3]

Fig. 20 Stress magnitude in the kickstand
IV. CONCLUSIONS
It is found from result and discussion that the most
vulnerable site for failure of kickstand is neck portion
of kickstand. During actuated position of kickstand
most stresses are generated near the neck of kickstand.
From this result it is seen that for quick and simple
checking of stress and failure analysis CATIA V5 is
suitable software than the lengthy analytical method of
stress calculations. Pin and bottom surface are less
prone to stress concentration than the neck as the
results are verified in software and case studies.
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Abstract—The function of casting die is to hold the
molten metal in the shape of desired casting so that the
molten metal get solidify and finally removed out of
die as a solidified casting. The design of the die is
vital in determining the quality of the part produced.
This paper mainly focus on the design phase for the
die for an automobile component made of aluminium
alloy (AIDC12). The design phase for the casting die
involves discrete selection of design parameters
namely, type of gate, location of the gate, Type of
runner and its geometry, position for overflows and so
on. Work involves designing the Casting die while
securing crucial inputs from the `flow simulation’ for
the calculation of number of air vents. The same is
validated using the radiography tests. The Results
shall be documented for offering as a quick generic
reference for all the other part akin in form and
features.
Keywords—Analysis, Design, Die Casting, Flow
Simulation
I.INTRODUCTION
Die casting has increasing application in
automobile aerospace, household appliances industries
due to high strength and good performance.Four basic
functions of the casting die-(1) hold the molten metal
in the shape of desired casting (2) provide a means for
the molten metal to get into the space where it is to be
held in the desired shape(3) remove heat from the
molten metal to solidify the metal and (4) provide for
the removal of the solidified casting. Hence quality of
casting component is determined by the die with
which the component is formed. [6]
The Design phase for the Die Casting Die
involves discrete selection of Design parameters
namely, type of Gate, location of the Gate, Type of
runner and its geometry, number of air vents and
position for overflows. Overflow locations are placed
appropriately based on flow simulations. Die casting
enterprises need to produce high quality die castings
in shorter period with lower cost. The production
period of casting can be significantly reduced by
introducing CAE system with computerized casting
analysis that will reduce the cost and time required.
Due to the complex shape of casting components large
scale Different employed methods for casting
simulation are - Finite Difference Method (Solid Cast),
Finite volume Method (MagamaSoft), Finite Element
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Method (ProCast), and Vector Element Method (Auto
Cast). Out of these our focus is on Magma Soft
In the current study a casting die is designed
andinvestigated for best solution. Numerical
simulations have been found to be very useful in
finding the best solution amongst calculated designs
and also for defect proofing of die from various
possible defects like gas porosity, cold shut, shrinkage
cavity, air bubbles etc. Validation of work is
performed by radiographic experimentation of
component manufactured through die.
II. LITERATURE STUDIES
- Alexandre (2012) studied the rate of metal flow in
the channel is much higher than the solid-liquid
interface velocity. The flow in the thin cavity is
treated as two-dimensional after integrating the
momentum and continuity equations over the
thickness of the channel, while the heat transfer is
modeled as a one-dimensional phenomenon in the
thickness direction.
- Bodhayanaet al. (2014) investigated that die casting
was a versatile manufacturing technique in which
molten metal is poured into die. The die consists of
core and cavity, an impression is formed when these
core and cavity are closed together. This impression
forms the shape and size of the component. The main
challenge in die casting is design and manufacturing
of die. Integration of design and analysis yields to
better results.
- Swamyet al. (2012)investigated on conventional
gating design casting defects such as shrinkage and
gas porosities were found in front axle housing a
critical automotive component. This component is
generally made out of spheroid graphite iron. A
flawed gating system was found to be the reason for
improper fluid flow and melt solidification which in
turn produced casting defects
- Sung et al. (2008) carried out computer simulations
to analyze the flow of molten metal and analyze
effective mould design. Optimal conditions are
calculated through simple equations examined using
experimental outputs.
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III. PROBLEM DEFINITION
For current work, the die cast component
named Case Gear Meter is considered for research
over the most suitable design for Die. The design for
the components has focused on aesthetics and
function. The design and development phase is aimed
to be short and effective. The Design for the Die holds
a key in effecting a good quality product in a lesser
turnaround period of development. The problem here
was to identify the design parameters for the die
casting die while manipulating the inputs for desirable
responses i.e. output parameters. The same have been
deployed through analytical tool for simulation of the
die casting process with the result for key variation
made for the best outcome for product quality i.e.
minimization of defects through suitable Design. The
design parameters namely, the type and location of the
Gate, the Runner system and the overflow have been
studied for concluding the design phase for the die.
IV.SOLUTION METHODOLOGIES
The flow simulation represents the analytical
solution for the problem. Suitable CAE software
would be deployed for modeling the problem and
applying the constraints with the input parameters.
The working conditions were defined over the
interface along with application of the properties for
the melt. The simulation have determined the nature of
flow; fill time for the die, occurrence of any defect in
the form of blow holes or deflection upon cooling.
The nature and the magnitude or prominence of the
defect would be evident while realizing the solution
using this Analytical tool.
This approach of problem solving have
deployed CAD and CAE practices for arriving at the
most suitable solution to the design problem at hand.
The geometry would be modelled using CATIA for
the dimensions of the product. This imported in the
interface of the pre-processor for discretising the
geometry. Further, flow simulation carried out using
Magma Soft. Then deployed for evaluating the nature
of flow with respect to time taken during filling as
well as identifying potential threats to quality in terms
of defects like blow holes, shrinkage, porosity,
unfilled cavity. The characteristics of this component
in terms of the aspects of quality is evaluated for
determining the success of the design phase.

V.DESIGN
Product information

Fig.1-3D diagram of Component to be manufacture
( made up of material- Aluminium alloy AIDC 12)
Design of Case Gear Meter Casting Die System
Die Material: Hot Die Steel H-13 .Principal Design
Feature of this alloy is one of the Hot Work,
Chromium type tool steel. It also contains
molybdenum and vanadium as strengthening agents.
The chromimum content assists this alloy to resist
softening if used at higher temperature .[8]
Table No. I: Chemical Composition of H-13[7]
content

Wt.(%)

carbon

0.32-0.45

chromium

4.75-5.5

molybdenum

0.2-0.5

Phosphrous

1.1-1.75

Sillicon

0.03 max

Sulpher

0.8-1.2

Vanadium

0.03 max

Table No. II : Physical properties of H-13[7]
Density(lb/cu.in.)

0.283

Specific Gravity

7.8

Melting point(0F)

2600

Modulus of Elasticity

29

Model calculation:
1) Part Projected Area: 2428.00mm2
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2) Overflow Projected Area:364.00mm2
3) Slide Projected Area= ( *6*6*2*tan 10)[5]
=19.93mm2
4) Total Part Projected Area=(Part Projected
area)+(Overflow
Projected
Area)+(Slide
ProjectedArea)[5]=
(2428)+(364)+(19.93)
=
2
5623.86mm
5) Runner
Projected
Area=(Part
Projected
Area)+(3040% More) [5]=3797.00mm2
6) Total Projected Area=(Total Part Projected
area)+(Runner Projected Area)[5] = 9420.86 mm2
7) Tonnage of Machine = (Total Projected
Area)+(Casting
Pressure)+(Die
Locking
Force)[5]=210 Tonnes

VI. MODELLING AND MESHING

Fig.3- Layout of casting die

8) Shot Weight = (Weight Per Cavity) +
(Runner+Biscuits)[5]= 313.00gm
9) Filling Ratio=
[5]

= 3.73
10) Cavity Fill Time (t) =K*T*
=

.

[6]

0.034

Where,
K-Emperical constant=0.034 sec/mm.
T-Casting thickness =4 mm
Ti-Temperature of molted metal as it enters the die
=6800c.
Tf-Minimum flow temperature =6300c
Td- Temperature of die cavity surface =1200c
S-Allowable percent solid fraction
Its selection depends upon casting thickness, per 4mm
thickness its 20.
z-Units convergion factor =3.8
[5]

11) Gate Area=
= 63.180 mm2
Hence,
Gate length=32 mm
Gate Thickness=2 mm

Above diagram shows the meshing diagram
of Case Gear Meter die. Solver used for meshing is
Magmasoft version 5. Total number of elements are
83328. Solid mesh type mesh is chosen.we have
chosen this type of mesh as per the geometry.t
This is mapped mesh. Element type is tetrahedral.
Element size is 4. Accuracy of mesh quality is
confirmed on basis of following criteria:
Warpages > 5.00
Aspect ratio > 5.00
Skewness > 60.00
Net collaps < 0.5
Jacobian < 0.7 and trial faces: Minimum angle < 20
and Maximum angle > 20

[5]

12) Flow Rate =
3

= 2527233.115 mm /sec

13) Plunger velolcity =
= 2011.10 mm/sec
Plunger velocity = 2.01 m/sec
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Fig.2- Mesh diagram of casting die

VII.RESULT AND DISCUSSION
[5]

After calculating all the design parameters
like gate velocity, Gate area, metal temperatureand
cavity fill time next task was to finalize total numbur
of air vents for die. Total number of air vents are
decided byback pressure analysis in magmasoft.
According to the standard if the value of back pressure
of entrapped air in casting cavity is more than 2 bar
then it will lead to air porosity after machining of
casting.
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Table No. III : Calculated nput boundary
conditions for magmasoft analysis
Parameters

Values

HighVelocity (m/sec)

2.0

Switch over point (mm)

339

2

Gate area (mm )

62

Gate Velocity (m/sec)

41

Cavity FillTime (sec)

35

Material temp (oc)

680

o

Die temp ( c)

analysis result with one air vent where air pressure
value observed is upto 4.1 bar. by adding one more air
vent in further analysis along with same boundary
conditions. Fig.7 shows that air pressure valuewithtwo
air vents is reduced to 1.3 max with two air vents.
Hence, two number of air vents are finalized.
VIII.EXPERIMENTAL RESULTS OF
RADIOGRAPHIC TEST

150

Above boundary conditions are given and results of
back air pressure are documented as follows:

Fig.6- radiographic test results

Fig.4- Air pressure analysis result with one air vent

After finalizing all the parameters of the
die.The castingdie has been manufactured. For
validating the manual design calculations and analysis
with magmasof,t rediographic test has been performed
on the first componant manufactured from die. Fig.6
showsthe results of resiographic test. From figure it
can be clearly seen that product is not having any
defects like air bubbles,hot spots, shrinkage cavities,
gas porosity on it’s surface. Hence design paremeters
are validated.
IX.CONCLUSION
[1] From above disscusion Design parameters are
calculated as gate velocity 41 m/sec, metal
temperature 680 deg.Gate area 62 mm2 and cavity fill
time 35 sec.
[2] It have been seen that value of maximum back
pressure should be less than 2 bar to avoid air
entrapped and gas porocity hence maximum back
pressure is reduced upto 1.3 bar with aditional venting.
[3] Total number of air vents finallized from analysis
are two.
[4] From rediographic test result it have been seen that
there are no defects on the surface of componant
hence, design is validated by radiographic test result.

Fig.5- Air pressure analysis result with 2 air vents
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Abstract:
Thermoelectric Generator (TG) system is specially
designed device to convert heat energy into electrical
energy which is an important direct conversion
method for electricity-generation. To enhance design,
development and use of substitute energy
technologies,
factors
affecting
thermoelectric
generator system performance are discussed in this
paper. Reduction of reliance on fossil fuels and
greenhouse gas emissions both can be achieved with
the help of the direct conversion of waste heat into
electrical energy. Properties of thermoelectric
material as well as geometrical design and thermal
matching of the materials are the key factors for
improving the performance of thermoelectric devices.
Efficiency of thermoelectric generators is strongly
affected by the contact quality and legs length. Effects
of heat transfer principles, legs lengths, contact
resistance the temperature dependency of the material
properties and design parameters like size of hot &
cold side substrate, and size of P-leg section on the
performance of thermoelectric generator are critically
reviewed. It is observed that important design
considerations for Thermoelectric Generator are
figure of merit which is dependent on material
properties, available temperature difference at hot
and cold side; it decides the power output or capacity
of Thermoelectric Generator system, variation in
figure of merit as per the operating temperature
range.
Keywords: - Waste Heat, Heat transfer, Figure of
Merit, Substrate
I.
INTRODUCTION
Efficient usage of energy at all stages along the energy
supply chain and the utilization of renewable energies
are very important elements of a sustainable energy
supply system. Especially at the conversion from
thermal to electrical power a large amount of unused
energy (―waste heat‖) remains. The concept of the
thermoelectric (TE) defines the direct transformation
between thermal energy and electrical energy. This
transformation is performed by the TE semiconductors
most efficiently [1] Thermoelectric generators is used
to convert waste heat into electricity or electrical
power directly as they are solid-state energy
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converters having combination of thermal, electrical
and semiconductor properties. In past few years, many
efforts have been taken considerably to enhance the
performance of thermoelectric generators. In
designing high performance thermoelectric generators,
the system analysis, optimization of thermoelectric
generators and improvement of the thermoelectric
material and module have equal importance.
Generally performance of one or multiple-element
single-stage thermoelectric generators is analyzed
with the help of conventional non-equilibrium
thermodynamics. Modifying the geometry of the
thermo-elements, a significant increase in the power
output from a module can be achieved. Thermoelectric
power generator device Figure 1 shows the
configuration of a typical thermoelectric system that
operates by the Seebeck effect. [15]

Fig. 1. Schematic of a thermoelectric power
generator
There are some important practical considerations that
should be made before attempting to use
thermoelectric coolers in the power generation mode.
Perhaps the most important consideration is the
question of survivability of the module at the
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anticipated maximum temperature. Many standard
thermoelectric cooling modules are fabricated with
eutectic Bi/Sn solder which melts at approximately
138ºC. However, there are some coolers being offered
employing higher temperature solders designed to
operate at temperatures of 200ºC, even approaching
300ºC. In any case, consideration should be given to
operational lifetime of a thermoelectric module
exposed to high temperatures. Contaminants or even
constituents of the solder can rapidly diffuse into the
thermoelectric material at high temperatures and
degrade performance and, in extreme cases, can cause
catastrophic failure. This process can be controlled by
the application of a diffusion barrier onto the TE
material.
However,
some
manufactures
of
thermoelectric coolers employ no barrier material at
all between the solder and the TE material. Although
application of a barrier material is generally standard
on the high temperature thermoelectric cooling
modules manufactured, they are mostly intended for
only short-term survivability and may or may not
provide adequate MTBF´s (Mean Time Between
Failures) at elevated temperatures. In summary, if one
expects to operate a thermoelectric cooling module in
the power generation mode, qualification testing
should be done to assure long-term operation at the
maximum expected operating temperature.
II. EFFECTS OF TEMPERATURE
DEPENDENCE OF THERMOELECTRIC
PROPERTIES
The performance of the thermoelectric devices is
influenced by the allocation of thermal conductance of
heat exchangers between the hot and cold sides when
the external heat transfer is considered [33, 34]. The
allocation is described by a ratio of thermal
conductance allocation which is defined as f =
/
(
). The effect of output electrical current,
length of thermoelectric element and ratio of thermal
conductance allocation on power and efficiency of
thermoelectric generator are studied with the help of
numerical calculations. The power and efficiency will
always improve with increase in temperature
difference if the temperature dependence of
thermoelectric properties is not considered. On the
other hand the power improves very slowly whereas
the efficiency decreases after its maximum with the
increase of temperature difference, considering the
influence of temperature dependence of thermoelectric
properties.[1][15] Effects of temperature dependence
on power versus electrical current and Effects of
temperature dependence on efficiency versus
electrical current are shown in figures below
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Figure No.2: Effects of temperature dependence on
power versus electrical current [1] [15]

Figure No.3: Effects of temperature dependence on
efficiency versus electrical current [1] [15]
III. EFFECT OF HEAT TRANSFER LAW
The heat transfer law represents the characteristic and
regularity of the transfer. The characteristics of the
thermoelectric device are influenced by the external
heat transfer law. The external irreversibility is caused
by the finite rate heat transfer between the
thermoelectric generator and its heat reservoirs. When
the heat transfer law is nonlinear then there are
optimal working electrical currents and optimal ratio
of thermal conductance allocations corresponding to
the maximum power output and maximum efficiency.
Since there are a variety of heat exchangers for
thermoelectric device, the heat transfer laws are
various and different from each other. By experiment
or from empirical formula, one can find out the
exponents n and m. The heat leakage through the
lateral face can be neglected in a commercial
thermoelectric generation module because they are
thermal insulation packaged. At a steady work state,
the temperature distribution of the air gap is the same
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with the thermoelectric elements, so the heat transfer
of the whole device can be treated as one dimensional
heat transfer approximately. The increment rate of
inner energy of an infinitesimal is zero at steady-state.
[2][15]

Figure No.4: Effect of heat transfer law on
efficiency versus working electrical current. [2][15]

Figure No.5: Effect of heat transfer law on power
output versus working electrical current. [2][15]

Figure No.7: Effect of heat transfer law on
temperature difference versus working electrical
current. [2][15]

IV. EFFECTS OF CONTACT RESISTANCE
AND LEG LENGTH
Good thermoelectric material properties are inevitable
requirements for a thermoelectric module exhibiting
high efficiency. Rowe et al. [11] describe the impact
of the module's contact resistance on the performance
of thermoelectric generators. Even with very good
thermoelectric material, the device performance can
be rather poor, if the contact resistances of the module
are too large. The figure of merit ZT of a
thermoelectric generator is a measure of the
performance and is closely related to the efficiency of
a module [3]. It is strongly affected by the modules
resistance and is given by:

Where α denotes the Seebeck coefficient of the
thermoelectric material [12], T the averaged
temperature of the module, and
and
are the heat conductance value and total resistance of
the module, respectively. They are given by:
Figure No.6: Effect of heat transfer law on power
output versus efficiency. [2][15]

Here, A and l denote the cross-section area and the
lengths of the legs, and λ and ρ are the thermal
conductivity and specific electric resistance,
respectively. The resistance of the legs is given
by
, and the contact resistance is denoted by .
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The subscripts n and p denote the ntype and p-type
doping of the legs. Now, the modules ZT-value can be
rewritten to:

Where
denotes the ZT-value of the material
without contact resistance. For non-vanishing contact
resistances of the module its ZT-value is always
smaller than what would be reachable given the
material's ZT-value. However, the influence of the
contact resistance Rc vanishes for increasing leg's
resistance Rlegs. This suggests the possibility to
minimize the effect of contact resistances by
increasing the size l of the thermoelectric legs, since
the module's resistance R scales with l.
Figure no. 7 shows impact of the contact resistance on
the ZT-value of the module for modules with different
leg sizes, calculated at room temperature. For
vanishing contact resistance, the ZT-values of the
modules approach the maximum value of ~0.57 of the
material applied. Modules with larger legs have a
higher ZT-value than modules with smaller legs [3].

simulations predict, that modules with longer legs
show a better performance [3].

Figure no. 10:- The discontinuities represent the
contact resistances, the linear slopes the resistance of
the thermoelectric legs [3].
V. MATHEMATICAL MODELING
THERMOELECTRIC GENERATOR ON
SEEBACK EFFECTS [14]
The important design parameters for a power
generator device are the efficiency and the power
output. The efficiency is defined as the ratio of the
electrical power output. The efficiency is defined as
the ratio of the electrical power output Po to the
thermal power input qh to the hot junction

The power output is the power dissipated in the load.
The thermal power input to the hot junction is given
by

Figure no. 8:- Impact of the contact resistance on
the ZT-value of the module for modules with
different leg sizes, calculated at room temperature
[3].

where: α is the Seebeck coefficient, Th is the
hot side temperature of the thermoelectric
module, I is the current, R is the electric resistance (Ω)
, K is the total thermal conductance of the
thermoelectric cooling module and T is temperature
difference between hot and cold sides (Th - Tc.). In
the discussion of power generators, the positive
direction for the current is from the p parameter to the
n arm at the cold junction. The electrical power output
is
where RL is the load resistance. The
current is given by

Since the open-circuit voltage
efficiency is

Figure no. 9:- The modules ZT-values versus the
cold-side temperatures Tk for different leg sizes. The
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is

. Thus the

The operating design, which maximizes the efficiency,
will now be calculated. Let‘s take
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S=

/R The efficiency is

VI. DESIGN CONSIDERATIONS FOR
THERMOELECTRIC GENERATOR SYSTEM
COMPONENTS
Before starting the module selection process, the
designer should be prepared to answer the following
questions:
At what temperature your object is maintained.
How much heat is removed from heat source
How much cooling effect is obtained from cooling
source
How much space is available for the module and heat
sink?
What power is available?
Does the temperature of the cooled object have to be
controlled? If yes, to what precision?
What is the expected approximate temperature of the
heat sink during operation? Is it possible that the heat
sink temperature will change significantly due to
ambient fluctuations etc.?
What is the expected ambient temperature? Will the
ambient temperature change significantly during
system operation?
During designing a thermoelectric system it is
necessary to define following parameters:
Temperature of cold surface (TC); temperature of hot
surface (TH) and the amount of heat absorbed of
removed by the cold surface of the thermoelectric
module (QC).
If the object to be cooled is in deep contact with the
cold surface of the thermoelectric module, the
expected temperature of the object (TC) can be
considered the temperature of the module‘s cold
surface. There are cases which the object to be cooled
is not in deep contact with the cold side of the module,
such as an amount of cooling which the heat
exchanger in the cold surface of the thermoelectric
module.
When this kind of system is used, the cold surface
required can be several degrees lower than the desired
temperature of the object.
The hot surface temperature (TH) is defined by two
important parameters:
1. The temperature of the environment which the heat
is rejected.
2. The heat exchanger efficiency which is between the
hot surface of TE and the environment.
Consideration
of
operating
variables
for
Thermoelectric Generator
Temperature difference between hot junction and cold
junction, Temperature range at input or thermoelectric
material melting point, temperature or sustainable
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temperature limit of materials, Variation in material
properties electrical as well as heat transfer as per
temperature change, Design heat input source
variation such as hot water, hot gases, and direct
flame and heat sink at cold junction using cold water,
cold air and direct contact with ice. Effect of humidity
variation at hot junction and cold junction. Effect of
variation in figure of merit as per the operating
temperature range, manufacturing techniques used to
design and development of hot & cold junction.
VII. CONCLUSION
It is concluded that, various factors that affects on the
performance of Thermoelectric Generator system are
discussed in this paper. Thermo-electric systems are
solid-state heat devices that either convert heat
directly into electricity or transform electric power
into thermal power for heating or cooling. Operating
principles are Seebeck and Peltier effects and devices
offer several advantages over other heat to electric
conversion
technologies.
Applications
for
thermoelectric modules cover a wide spectrum of
product areas. These include equipment used by
military,
medical,
industrial,
consumer,
scientific/laboratory,
and
telecommunications
organizations. Each application has its own
requirements that likely will vary in level of
importance. Nowadays the applications are restricted
to small thermal systems but the trend in recent years
has been for larger thermoelectric systems. So, the
thermoelectricity is one important field for the
development of environmentally friendly electricity
generation systems and the research of new
thermoelectric materials with large Seebeck
coefficient and appropriate technology could make a
breakthrough in thermoelectric devices in many
applications.
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Abstract—A Biometric System is of one the
essential Pattern Recognition system that are used
for identifying individuals using different Biometric
Traits.The Authentication System design on only
one Biometric modality may not satisfy the
requirement of demanding applications in term of
properties such as Accuracy, Acceptability
&performances. In this paper, we proposed IRIS &
Finger print recognition based on PCA. In
proposed a multi modal recognition system that we
fuses results from both Principal Component
Analysis, Minutia extraction and Weighted LBP
feature extraction on different biometric traits. The
proposed authentication system uses the IRIS and
Fingerprint of a person for recognizing a person.
We will use two different methods for comparing
the performance& accuracy. The classifier viz.,
SVM & ANN are used for matching. It is observed
that proposed algorithm that has best performance
parameters as compared existing algorithms.
Key words: Biometrics, IRIS, Finger Print,
PCA, Minutia, Weighted LBP.

I. INTRODUCTION
In recent year authentication using biometric
system has been considerably improved in
reliability & accuracy. In many of organisation still
biometric system are using for the authentication of
the individuals. Even many of biometric systems
are still facing problems &generally suffers from
many difficulties such as intraclass variability ,
limited Degree of Freedom , noisy input data &
data sets, spoof attack & other related parameters
problems which affect the Performance , Reliability
& Accuracy of
Biometric authentication
system[1].
Mainly biometric system performs the four basic
steps i.e. Acquisition, Feature Extraction, Matching
and Decision making. So the limitations of
unimodal biometric system can be overcome by
multi modal biometric systems. The Biometric
authentication technology certifies recognition of
human on the basis of some unique characteristics
owned by him. IRIS and Finger print recognition
are one of the techniques used for biometric
authentication.
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In design of this system we will use two types of
authentication traits of biometric systems i.e. IRIS
and Finger print. IRIS & Finger print images of
person we will use in system for authentication of
them also we will check the reliability and accuracy
of the system, so this system can be helpful in
privacy also.

II. MULTI MODAL BIOMETRIC
Multimodal biometric systems are those that use
more than one physiological or behavioural
characteristic
for
enrolment,
verification
&identification. An overview of Multimodal
Biometrics and have proposed various levels of
fusions, various possible scenarios, the different
kind’s modes of operation, integration methods and
design issues.
Some of the limitations imposed
by unimodal biometric systems can be overcome
by using multiple biometric modalities. Such
systems, known as multimodal biometric systems,
are expected to be safer due to the presence of
multiple independent pieces of proof’s [1].
These systems are also able to meet the stringent
performance requirements imposed by various
applications. Multimodal biometric systems
address the problem of non-universality since
multiple traits ensure sufficient population
coverage. Further, multimodal biometric systems
provide anti-spoofing measures by making it
difficult for an intruder to simultaneously spoof the
multiple biometric traits of a legitimate user [3]. By
asking the user to present a random subset of
biometric traits, the system ensures that a “live”
user is indeed present at the point of data
possession.
Thus, a challenge-response type of authentication
can be facilitated using multimodal biometric
systems. In applications such as boundary entry
&exit, access control, civil identification network
surveillance, multi-modal biometric systems are
looked to as a means of reducing false non-match
and false match rates providing a secondary means
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of enlistment, verification, and recognition if
sufficient data cannot be acquired from a given
biometric samples & combating attempts to fool
biometric systems through fraudulent data sources
such as fake fingers [4].

III. PRINCIPLE COMPONENT ANALYSIS
Principal Component Analysis (PCA) is the
generalized technique which uses sophisticated
underlying mathematical principles to transforms a
number of possibly correlated variables into a
smaller number of variables called Principal
Components. [1] The origins of Principal
Component Analysis lie in multivariate data
analysis; however, it has a various range of
applications.
PCA has been called one of the most important
results from applied linear algebra and perhaps its
most common use is as the first step in trying to
analyze huge data sets. Some of the other common
applications include de-noising signals, blind
source separation, and data compression. The PCA
uses a vector space transform to reduce the
dimensionality of large data sets into compressed
data set. Using mathematical principle, the
authenticated data set which may have involved
many variables, can often be explained in just a few
variables (the principal components) [2].It is
therefore often the case that an examination of the
reduced dimension data set will allow the user to
analyze trends, patterns and outliers in the data far
more easily than would have been possible without
performing the principal component analysis [3].
The PCA is mostly used as a tool in exploratory
data analysis and for making predictive models. It
can be done by Eigen value decomposition of a
Data Covariance (or correlation) matrix or singular
value decomposition of a data matrix, usually after
mean centering (and normalizing or using Z-scores)
the data matrix for each attribute. The results of a
Principal Component Analysis are usually
discussed in terms of
component scores,
sometimes called factor scores (the transformed
variable values corresponding to a particular data
point), and loadings (the weight by which each
standardized original variable should be multiplied
to get the component score)[4].
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PCA is the simplest of the true eigenvector-based
multivariate analyses. Often this operation can be
thought of as revealing the internal structure of the
data in a way that best explains the variance in the
data.
GOAL OF PCA
a.
b.
c.
d.

Extract the Most Important data from the
Data Base or Data Table
Modify & Compress the Size of Data set
by keeping the only important data
Analyze & Simplify the description of
Data set
Observe & Signify the structure of the
data variables present

SUPPORT VECTOR MACHINE (SVM)
In empirical data modeling a process of induction is
used to build up a model of the system, from which
it is hoped to reduce responses of the system that
have yet to be observed. Ultimately the quantity
and amount of the observations govern the
performance of this empirical model. By
observational nature data obtained is limited and
sampled, typically this sampling is non-uniform
and due to the high dimensional nature of the
problem the data will form only a sparse
distribution in the input space. Consequently the
problem is always ill posed in the sense of
Hadamard.Traditional neural network approaches
have suffered difficulties with generalized, produce
models that can overfit the data. These are the step
of the optimization algorithms used for parameter
selection and the statistical measures used to select
the optimize model.
The foundations of Support Vector Machines
(SVM) have been developed by Vapnik in 1995 at
AT & T Bell Laboratory and are gaining popularity
due to many attractive Features and promising
empirical performance. The manipulation embodies
the Structural Risk Minimization (SRM) principle,
which has been shown to be higher to old
Empirical Risk Minimization (ERM) principle
employed by traditional neural networks. SRM will
be minimizes an upper bound on the expected
hazard, as opposed to ERM that minimizes the
error on the training data. This is the difference
which equips SVM with a higher ability to
generalize, which is the target in statistical learning
[1]. SVMs were developed to solve the
classification problem, but recently they have been
extending to the domain of regression problems.
The term SVM is typically used to describe
classification with support vector methods and
support vector regression is used to describe
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regression with support vector methods. In this
paper the term SVM will refer to both classification
and regression methods and the terms Support
Vector Classification (SVC) and Support Vector
Regression (SVR) will be used for specification.
This part will continue with a complete
introduction to the structural risk. Minimization
principle [1]. The SVM is introduced in the setting
of classification, being both historical and more
usable. This leads onto mapping the input into a
higher dimensional feature space by a require
choice of kernel function. The report then considers
to the problem of regression. SVM has successful
application in Bioinformatics, Text & Image
Recognition.
ARTIFICIAL NEURAL NETWORK (ANN)
Artificial Neural Networks (ANN) are non-linear
mapping structures based on the function of the
human brain. The human brain is powerful tools
for modeling especially when the underlying data
relationship is unknown. ANN can identify and
learn related patterns between input data sets and
corresponding destination values. After training,
ANNs can be used to predict the outcome of new
independent input data. ANNs imitate the learning
process of the human brain and can process
problems involving non-linear and complex data
even if the data are imprecise and noisy. Thus
they are naturally suited for the modelling of
agricultural data which are known to b e
difficult and often non-linear. ANNs has more
capacity in predictive modelling i.e., all the
characters describing the unknown situation can
be presented to the trained ANNs, and then
guess on agricultural systems is guaranteed.
An ANN is a computational structure that is
inspired b y observed process in natural networks
of biological neurons in the brain. It consists of
easy computational units called neurons, which
are highly connected with each other. ANNs have
become focus the much attention, largely because of
their large range of applicability and the ease with
which they can treat difficult problems. ANNs are
parallel computational models comprised of densely
interconnected adaptive execution units. These
networks are fine grained parallel implementations
of nonlinear static or public systems. This is
important feature of these networks is their
adaptive nature, where “learning by example”
replaces “programming” in solving problems.
This feature are used makes such computational
models very appealing in application domains
where one has little or incomplete understanding of
the problem to be solved but where training data
is already available.

the area of classification and prediction, where
regression model and other related mathematical
techniques have traditionally been employed.
The most widely used learning algorithm in an
ANN is the Back propagation algorithm. There
are various types of ANNs like Multilayered
Perception, Radial Basis Function and Kohonen
networks. These networks are “neural” in the
sense that they may have been inspired by
neuroscience but not necessarily because they
are faithful models of biological neural or
cognitive phenomena. In fact most number of
the network are more closely related to
traditional mathematical and statistical models
such as non-parametric pattern classifiers,
clustering algorithms, nonlinear filters, and
statistical regression models than they are to
neurobiology models.
ANNs have been used for a wide variety of
applications where statistical methods are
conventionally employed. The problems which
were normally solved through classical statistical
methods, such as discriminant analysis, logistic
regression, Bayes analysis, multiple regression,
and ARIMA time-series models are being
tackled by ANN. It is therefore, time to recognize
ANN as a powerful tool for data analysis.

IV. METHODOLGY
In this approach of IRIS & Finger Print
Recognition using Principle Component Analysis
even though various classifiers are specified
already but less accuracy are matched in available
Data Set & Real Image. So this is the challenging
part when we think about designing this application
[1].
Our Solution is as follows:
Firstly collect the data base of IRIS &
Finger print of Individuals separately.
Take a Real Appearance of IRIS & Finger
of Individual.
Using Algorithms associated Classifiers;
we will compare both the snap at
Extraction Point by different classifiers.
So formulate the Result of Extraction
point of snap, after that check the
Acceptance Ratio& Rejection Ratio
distinctly.
So from the Point of Exemption, we can
analysis accuracy level of Snap.

ANNs are now being increasingly recognized in
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V. PROPOSED IMPLEMENTATION
Hardware Platform: We will useFutronics FS
80 Biometric Finger Print Module & IRIS
Scanner Module for the taking the Real snap
of
Finger
&
IRIS
Templates
respectively.Futronics FS 80 module is
Electronic device used to capture a digital
image of the fingerprint pattern.It is very
compatible
&excellent
communications
reliability with power supply in a wide range
of secureapplications. Iris Scanner module
performs recognition detection of a person's
identity by mathematical analysis of the
random patterns that are visible within the iris
of an eye from some distance.
It combines computer vision, pattern
recognition, statistical inference and optics it is
generally conceded that IRIS recognition is the
most accurate. Iris cameras, in general, take a
digital photo of the iris pattern and recreating
an encrypted digital template of that pattern.
That encrypted templates cannot be
reproduced in any sort of visual image.
IRIS recognition therefore affords the highest
level defence against identifying theft, the
most immediately growing crime. Today's
commercial IRIS Scanner use infrared light to
illuminate the iris without causing harm or
discomfort to the eye. So along with this both
hardware we will use the software that is
MATLAB version 8 for the implementation of
system.

So in the implementation of system, we will take
the snap of IRIS & FINGER print, and then it will
passes through the isolated processing respectively.
After processing of data it will send through PCA
algorithms along with the classifier. So after that
feature extraction & fusion matching of real snap
with enrolled data set will take place. Then at the
end we will get the recognised result from the
system [1].
VI. CONCLUSION
This is first kind of implementation on IRIS &
FINGER print recognition using PCA for multi
modal biometric system with this specialized
hardware’s & software, but such an implementation
is very much costly [1]. So Same thing we can
implement using low cost only with the real
appearance of Finger print with its module &
present data set of IRIS snap without its module.
The cost of IRIS module is too costly; if we don’t
required real data set of IRIS then it is possible.
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Abstract — Vibration is omnipotent, universal and
multifaceted phenomena. It is an interdisciplinary
field where physicist, mathematician and engineer
interact in a closed loop. In practice, engineering
structures display a certain degree of nonlinearity,
often due to a combination of nonlinear material
properties, geometric effects, structural joints and
nonlinear boundary conditions. Normally these effects
are neglected by linearization in the intended working
range. In this work vibration analysis of undamped
dynamic vibration absorber subjected to harmonic
excitation with different springs by considering
nonlinearity in springs are carried out. Different
springs such as conical spring and variable pitch
spring are used for analysis of dynamic vibration
absorber.
Keywords — Dynamic Vibration Absorber,
Harmonic Excitation, Nonlinearity, Uundamped.
I. INTRODUCTION
Vibration absorption is a method of adding a
tuned spring-mass absorber to a system to create antiresonance at a resonance of the original system. In
vibration analysis, a dynamic vibration absorber is a
tuned spring-mass system which reduces or eliminates
the vibration of harmonically excited system. Rotating
machines such as engines, motors and pumps often
incite vibration due to rotational imbalances. A
dynamic absorber can be affixed to the rotating
machine and tune to oscillate in such a way that
exactly counteracts the force from rotating imbalance.
This reduces the possibility that a resonant condition
will occur which may cause rapid catastrophic failure
[1].
Most
real-world
phenomena
exhibit
nonlinear behaviour. There are many situations in
which assuming linear behaviour for physical system
might provide satisfactory results. On other hand,
there are circumstances or phenomena that require a
nonlinear solution. A nonlinear structural behaviour
may arise because of geometric and material
nonlinearities, as well as change in the boundary
conditions and structural integrity.
A nonlinear spring has a nonlinear
relationship between displacement and spring force. A
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graph of spring force Vs. displacement for a nonlinear
spring will be more complicated than a straight line,
with a changing slope. As nonlinear springs have
different load-deflection characteristics than the linear
spring there will be difference in the amplitude of
main mass obtained by theoretical and experimental
methods. Nonlinearity in mass and spring will be
considered. The nonlinearity in mass arises when mass
moves with certain velocity, which is due to change in
mass density of the fluid around it. Nonlinearity in
spring is due to large deflection of it, which is
geometric nonlinearity.
By considering all above facts, this paper
tries to cover literature which deals with Vibration
Analysis of Nonlinear Variable Stiffness Spring
Undamped Dynamic Vibration Absorber Subjected to
Harmonic Excitation.

II. STATIC ANALYSIS OF HELICAL
COMPRESSION SPRING USED IN TWO WHEELER HORN
S. S. Gaikwad, et al. [1] published a paper on
“Static Analysis of Helical Compression Spring Used
in Two-Wheeler Horn”. The work attempts to analyze
the safe load of the helical compression spring. This
work describes static analysis of the helical
compression spring performed by using NASTRAN
solver and compared with analytical results. Static
analysis determines the safe stress and corresponding
payload of the helical compression spring. They
observed that the maximum stress is developed at the
inner side of the spring coil and at lower loads
theoretical and NASTRAN results both are very close,
but NASTRAN results are uniformly reduced when
load increases as compared to theoretical results.
III. STUDY ON HELICAL COMPRESSION
SPRING OF VARYING WIRE DIAMETER
Sanket Modi et al. [2] studied Helical
Compression Spring of Varying Diameter. Helical
springs are often used in mechanical systems. They
can be designed in such a way that they show
nonlinear behavior. This means that the spring
stiffness is not constant but depends on the
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compression. This nonlinear behavior occurs when the
number of active coils decreases or increases with
varying compression. It can improve the stability of
the vehicle by using non-linear spring. The nonlinear
behavior of a spring can be achieved by varying wire
diameter, pitch and mean spring diameter. For this
research, they used a helical compression spring of
varying wire diameter with a constant pitch and a
constant mean spring diameter. Finite element analysis
results of modeled spring are compared with
manufactured spring. The spring studied in research
shows feature of non linear which was found in testing
of spring. From the test validation, they found that
there is good consistency between the results of FE
simulation and test.
IV. A FINITE ELEMENT ANALYSIS OF THE
BARREL-SHAPED HELICAL SPRING ON
THE VEHICLE REAR SUSPENSION
Zuo Shuguang et al. [3] analyzed the barrel shaped
helical spring on the rear suspension of passat b5. The
accurate 3D model of spring is built. Then the
stiffness of spring is calculated by finite element
analysis. The results of FE analysis are validated by
experimental method. The barrel shaped spring used
shows nonlinear phase during compression which can
improve the stability of vehicle. With the increase of
diameter d, the spring stiffness K increases non-linear;
and with the increases of minimum diameter,
maximum diameter and effective circles, the spring
stiffness K decreases non-linear. And the wire
diameter has greatest impact to the spring stiffness K.
From the test validation, they found that there is good
consistency between the results of FE simulation and
test.
V. MODELING, VERIFICATION, OPTIMAL
DESIGN OF NONLINEAR VALVE SPRING
Yu chengsu et al. [4] submitted a thesis on
“Modeling, Verification, Optimal Design of Nonlinear
Valve Spring”. The objective of their study was
optimal design of helical spring based on dynamic
criteria. The most important dynamic performance
criterion of a helical spring is the resonance behavior,
including dynamic stress, coil closing, and surge.
More design variables are also making the description
of dynamics more complex. In this study, predictive
dynamic models for variable pitch angle, wire
diameter, and spring radius are derived by
fundamental mathematics and mechanics principles.
These models are nonlinear partial differential
equations, in general more complex than the wellknown and commonly used wave equation. Numerical
solution of these dynamic models is also called
dynamic simulation. In this study, finite difference
method combined with moving boundary solutions are
applied to obtain the dynamic response. Fast Fourier
Transform (FFT) is utilized as a tool to evaluate
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severity of resonance in different models and in
optimization process.

VI. VIBRATION ISOLATION USING
NONLINEAR SPRINGS
M.I.Friswell et al. [5] presented a paper on
“Vibration Isolation using Nonlinear Springs”. Their
work deals with basics of vibration isolator, linear
vibration isolation and nonlinear vibration isolation
mounts. There are two significant problems with
HSLDS mounts that this paper aims to address.
Current approaches to realize the required nonlinear
characteristics are often inconvenient and various
design based on beam type structures will be
investigated. Second, the weight of the supported
equipment, the environment, or the structural stiffness
may change, requiring the mount to be semi-active
and to tune its nonlinear characteristics. The linear
stiffness and the point of inflection in the force
displacement characteristic for the beam isolator may
be tuned by prescribing the displacement and rotation
at the ends of the beam.
VII.

DESIGN AND EVALUATION OF AN
ACTIVE VIBRATION ABSORBER

L.S.Hatcher et al. [6] carried a work on “Design
and Evaluation of Active Vibration Absorber”. They
reported that the conventional spring-mass vibration
absorber can be used effectively for only narrow band
of exciting frequencies around its tuned frequency.
The active vibration absorber by its ability to change
its tuned frequency is useful over a wider range of
excitation frequencies. Work presents a design
procedure valid for any configuration that indicates
the proper absorber components for a particular
application. The paper also reports on the
investigation of a simple active vibration absorber.
They found that if the frequency of the harmonic force
on the primary system varies too rapidly or
continuously, this absorber will not function. A more
complex absorber or damper must be used.
VIII. THE EXPERIMENTAL
PERFORMANCE OF A NONLINEAR
DYNAMIC VIBRATION ABSORBER
Yung-sheng Hsu et al. [7] have investigated the
physical behavior and effectiveness of a nonlinear
dynamic vibration absorber (NDVA). The nonlinear
absorber considered involves a nonlinear hardening
spring which was designed and attached to a
cantilever beam excited by a shaker. The experiment
investigated the potential for vibration reduction of the
system. Analytical and numerical results are presented
and compared. From the measured results they
observed that the NDVA had a much wider effective
bandwidth compared with a linear absorber.
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IX. ANALYTICAL AND EXPERIMENTAL
INVESTIGATION OF A TUNED UNDAMPED
DYNAMIC VIBRATION ABSORBER IN
TORSION
Prof. H.D. Desai et al. [8] published a paper on
“Analytical and Experimental Investigation of a
Tuned Undamped Dynamic Vibration Absorber in
Torsion”. In this paper design and development of
experimental setup for determining the response
characteristics of torsional, tuned, undamped, dynamic
vibration absorber is presented. A mathematical model
for the absorber with base excitation is developed and
the theoretical values of the torsional amplitude are
calculated for different values of excitation frequency.
The theoretical and experimental results are correlated.
They observed that a very good correlation exists
between theoretical and experimental results. The
theoretical and experimental results are superimposed
and they seen that at frequency ratio equal to 1, the
absorber amplitude is found to be minimum.
X. ANALYSIS AND COMPARISON OF
VEHICLE DYNAMIC SYSTEM WITH
NONLINEAR PARAMETERS SUBJECTED
TO ACTUAL RANDOM ROAD
EXCITATIONS
Prof. S. H. Sawant et al. [9] published a paper on
“Analysis and Comparison of Vehicle Dynamic
System with Nonlinear Parameters Subjected to
Actual Random Road Excitations”. Paper investigates
the importance of effects depend upon the degree of
nonlinearity and so the effect on the response. In this
paper, nonlinearity in mass, spring and damper are
considered and compared for their individual and
relative significance. Also, it is studied how
nonlinearity affects the response compared to linear
system. The theories of non-linear dynamics are
applied to study non-linear model and to reveal its
non-linear vibration characteristics. Thus this paper
deals with comparison between simulation results
obtained for passive and semi active linear systems
with nonlinear mass, spring and damper. The
excitation is taken as actual random road excitation to
achieve improved performance. Thus, the emphasis is
to study the nonlinearities in mass, spring and damper
for passive suspension system performance and
compare the reactive significance. Thus, they
concluded that the nonlinearity in stiffness’s is more
significant than the nonlinearities in mass and
damping. The degree of effectiveness has been
observed more due to nonlinearity in spring stiffness.
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Maximum value of acceleration is observed due to
nonlinearity in spring stiffness as compared to
nonlinearities in mass and damper.

XI. CONCLUSION
From the literature survey it can be seen that the
spring has been topic of interest for many researchers.
As nonlinear springs have different load-deflection
characteristics than the linear spring there will be
difference in the amplitude of main mass obtained by
theoretical and experimental methods. The research
started from developing theories related to general
behavior of spring and is now moving towards
optimizing various spring parameters according to
applications. In order to carryout vibrational analysis
of undamped dynamic vibration it is necessary to
consider nonlinear parameters. Nonlinearity in spring
is achieved by varying mean spring diameter, variable
pitch, varying wire diameter.
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Abstract- Viscosity reduction of crude oil for its
efficient transportation through cross country
pipelines is of prime importance in the petroleum
industry. One of the methods is to blend the crude oil
with light hydrocarbons and organic solvents. The
method is easy to implement and is widely used for
transporting heavy crude oils and bitumen. A number
of diluents like condensates, light oils, naphtha,
middle distillates and organic solvents are used. The
resultant viscosity depends on number of factors like
the composition of crude oil, properties of diluent,
oil/diluent ratio and the interaction between crude oil
and the diluent. This requires a good mathematical
model for accurate viscosity prediction. A number of
models available in the literature have been discussed
in this paper. Also an empirical model based on
experimentation for viscosity reduction of crude oil
diluted with n- hexane at different temperatures has
been developed. The model gives fair accuracy in a
limited operating range.
Key words: Flow Assurance, Hydrocarbons,
Viscosity Reduction, Crude Oil Dilution, Crude Oil
Transportation
I. Introduction
Transportation of crude oil through pipelines is a
major flow assurance challenge. This is attributed to
crude oil composition, density, viscosity and ambient
temperature conditions. Increased viscosities due to
the above factors lead to large pressure drops,
increased pumping costs, blocked pipelines and
production loss. This is true for heavy as well as
medium density crude oils. Heavy oil (API < 20) and
extra heavy oil (API < 10) have high proportion of
asphaltenes and paraffins compared to low molecular
weight hydrocarbons. During transportation these
asphaltenes and paraffins tend to get unstable and
precipitate causing multiphase flow and clogging of
pipelines. Estimated losses are in the range of millions
of dollars annually [1].Commonly used methods for
remediation or prevention include mechanical
methods, thermal treatment and chemical methods.
Along with these, dilution of crude oil is one of the
most widely used methods for overcoming the above
problem. This paper reviews the method of crude oil
dilution in detail.
II. Crude Oil Dilution
Dilution of crude oil is the oldest method (since
1930s) and can be accomplished by using condensates
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obtained in natural gas production; light oils; light
hydrocarbons; organic solvents like methyl tert-butyl
ether (MTBE), tert-amyl methyl ether (TAME), etc;
alcohols like pentanol, hexanol, etc; gasoline and
middle distillates like kerosene. A dilution ratio of
0 –20 % for heavy crude oil and 25 to 50% for
bitumen is enough to carry out the method
successfully [2].
A. Advantages and Disadvantages
Dilution has number of advantages. It reduces the
viscosity of crude oil thereby facilitating its
transportation through pipelines. It avoids high
pressure drops and reduces the pumping cost.
Furthermore dilution helps the desalting and
dehydration operations downstream.
The method also suffers certain disadvantages.
Transportation of solvent requires an additional
pipeline along with the crude oil pipeline. This
demands considerable capital and operational
investment in pumping and pipeline maintenance.
Separation of solvent and returning it to oil production
site requires the creation of a separate facility. Choice
of the solvent is also affected by the oil composition.
This is due to the compatibility issues between the
asphaltenes and paraffins present in the oil with the
solvent. If due care is not taken, deposition of
asphaltenes and paraffins can cause further problems.
Availability of the diluents in the desired quantity is
also an important issue. Moreover, prediction of
solvent/oil ratio for achieving a required reduction in
viscosity is difficult as the number of governing
parameters is large and inconsistent such that simple
mixing rules are ineffective.
B. Diluents
(i) Natural gas condensates-Being the lightest
hydrocarbon component, dissolution of heavier
components and subsequent reduction in the viscosity
is facilitated by natural gas condensates. This was a
widely used method since 1930s. But the popularity
dropped after 80‟s due to the following reasons.
Firstly the availability of condensates depends on the
demand of natural gas. Secondly, with the increased
heavy oil recovery, the existing production of
condensates is insufficient. Thirdly, the distance
between the condensate production site and the oil
production site is a major issue. Lastly, asphaltenes
are not properly soluble in condensates. This may
results in flocculation which leads to partial plugging
of pipelines.
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(ii) Light oils-Crude oils having API gravity between
35 and 42 can be used for dilution. But these suffer
similar disadvantages as condensates like availability
and compatibility with asphaltenes.
(iii) Naphtha- Hydrocarbons ranging from C6 to C12
form the naphtha fraction of crude oil distillates. It has
low density which leads to efficient dilution of crude
oil. It has good compatibility with asphaltenes owing
to the presence of aromatic content in it. It is easily
recyclable and reusable.
(iv) Organic solvents/ distillates- Gasoline and
kerosene have been used as distillates owing to their
good solvent properties. Gasoline also helps to
improve the octane number in downstream processing.
Yaghi and Benami [3] have shown that 15% kerosene
mixed with heavy oil at 50°C achieves the same
viscosity reduction achieved by 20% kerosene at room
temperature. Use of Methyl tert-butyl ether (MTBE),
tert-amyl methyl ether (TAME) and dimethyl ether
(DME) have been considered [4]. Recovery of DME
is easier as compared to other solvents. Argillier et al
[5] have shown that alcohols are more effective in
reducing the viscosity. Hasan et al [6] have found that
10% ethyl alcohol reduced viscosity of crude oil by
almost 80% at 250C.This can be due to interaction
between the hydroxyl groups and asphaltenes.
(v) Carbon dioxide- In some recent developments,
R.Hu et al [7] have studied the effect of carbon
dioxide on the heavy crude oil. They have found that
crude oil saturated with carbon dioxide undergoes
significant reduction in viscosity at a given
temperature and pressure.
C. Prediction of Resultant Viscosity of the Crude oilDiluents Mixture
When oil and diluents are mixed together, the
resulting viscosity depends on the dilution rate,
viscosities and densities of oil and diluents. It is
observed in general that lower the viscosity of the
diluents, lower is the viscosity of the blended mixture.
A number of correlations have been developed till
date for prediction of resultant viscosity. But the
accuracy of these relations is limited owing to the
number of parameters involved in them. Gateau et al
[8] have discussed few such relationships.
The classical Arrhenius equation has been modified
by Lederer to represent the viscosity of a mixture.
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Where Vo, o, Vs and s are the volume fractions and
viscosities of oil and solvent respectively and  is an
empirical constant varying between 0 and 1.
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A generalized expression for  has been developed
by Shu [9] to predict the viscosity crude oil diluted
with light hydrocarbons.



17.04(  o   s ) 0.5237  o 3.2745  s 1.6316

 
ln  o 
 s 
Where, ρo and ρs are densities of oil and solvent
respectively.
Viscosity reduction is affected by the concentration of
asphaltenes in maltenes. There exists a critical
concentration above which there is entanglement of
the colloidal particles which results in increasing the
resultant viscosity of crude oil. Reduction in viscosity
can be achieved by limiting the entanglement. This
can be achieved by increasing the interaction between
solvent and the polar part of the crude oil viz.
asphaltenes which reduces the interactions amongst
the asphaltenes themselves.
These molecular interactions can be measured with
the help of the solubility parameter t as given by the
Hildebrand and Scott theory. The solubility parameter
is a representation of the combined effect of the
dispersion forces (comprising of London forces and
van der Waals forces), polar interactions and hydrogen
bonding. Hansen parameter  takes into account the
above factors.



n

 V

i i

i 1

Where,  is the Hansen parameter of the mixture
i is the Hansen parameter of the pure solvent
„i‟
Vi is the volume fraction of the solvent „i' in
the
mixture
Using the above theory, Gateau et al [8] have proved
experimentally that dispersion forces have negligible
effect on asphaltene aggregation whereas polar
interactions and hydrogen bonding have appreciable
effect. With mixtures of solvents like 2-butanone,
butyronitrile, butryraldehyde and ethyl acetate with
naphtha and nonane, they have proved that the solvent
with more polarity gives better viscosity reduction.
This was concluded from the observation that the
polar parameter p has less value in naphtha based
solvent mixtures as compared to nonane based solvent
mixtures. This means that the polar sites of
asphaltenes in naphtha are more accessible to the polar
solvents leading to higher efficiency and better
viscosity reduction. Also using small angle X-ray
scattering (SAXS) they have shown that polar solvents
like hexyl alcohol can reduce the gyration radius of
the asphaltene particles and the relative viscosity of
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Motahhari et al [10] have used Expanded Fluid (EF)
viscosity model for predicting the viscosities of 3 to
30 % by weight condensate diluted heavy oils and
bitumen at temperatures up to 1750C and pressures up
to 10 MPa.

% change for S1

% change for S2

100
% Change in Viscosity

the crude oil mixture. This is attributed to the ability
of the polar solvents to establish hydrogen bonding
with asphaltenes and thus reducing the interactions
amongst the asphaltenes themselves. They also found
that there was no specific relationship between the
hydrogen bonding parameter and viscosity reduction
efficiency. Thus, the candidate solvents for a
particular application can be selected using the
Hansen‟s theory.

90
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III. Experimental
Using a diluent of single type in two different
proportions, it is proposed to predict the reduction in
viscosity of a crude oil at different temperatures.
A. Materials and Methods
Mixtures of crude oil (35 0API) and commercially
available n- hexane (MERCK) as a diluent were taken
in proportions of 10 % (Sample S1) and 20 % Sample
S2) by weight for experimentation. Viscosities for the
mixtures were measured at different temperatures
ranging from 400C to 650C with the help of a U-tube
viscometer kept in a temperature controlled bath.
Viscosities for pure crude oil (Sample S0) were also
measured and the percentage changes in viscosity for
the mixtures were calculated.

Fig.2. Changes in Viscosities of the Mixtures

A non-linear regression model is proposed to relate
the reduction in viscosity (V) with respect to
temperature (T) and concentration (C) of the diluent.
V =  TC
The parameters ,  and  are found using non-linear
regression routine in MS-EXCEL. The values found
were as follows:
 =5024.1
= -0.9
= 0.314
Hence the model becomes
V = 5024.1(T-0.9C0.314)

B. Results and Discussion
As seen from Fig. 1, the reduction in viscosity is a
function of temperature and the concentration of the
diluents.

The experimental results and the model predicted
results are given in Table 1 to evaluate the
performance of the developed model.

TABLE 1
REDUCTION IN VISCOSITY: ACTUAL VS. MODEL
PREDICTED

V = f (T, C)

S0

S1

S2

T
(0C)

C
(Weight
Fraction)

Viscosity
Reduction:
Actual (%)

Viscosity
Reduction:
Model
Predicted (%)

%
Deviation

65
60
55
50
45
65
60
55
50
45

0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2

52.586
56.445
71.482
76.294
76.622
71.346
74.910
86.395
88.873
89.848

56.941
61.195
66.179
72.107
79.279
70.787
76.074
82.271
89.640
98.556

-8.282
-8.415
7.417
5.488
-3.468
0.784
-1.555
4.774
-0.863
-9.692

Viscosity (cP)

80
60
40
20
0
35

45

55

65

75

Temperature (deg C)
Fig.1. Viscosity vs. Temperature
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Reduction in Viscosity (%)
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can be easily transported at lower temperatures. This
will reduce the requirement of heating and thermal
insulation for the transportation pipelines necessary to
keep the oil below WAT. With 20% diluent
concentration, a reduction of around 90% is observed,
indicating a lesser requirement of diluent for medium
density crude oil. The observation is supported by the
results given by Hasan et al [6]. This will result in an
overall reduction in the operating cost.
The model parameters  and  indicate that viscosity
reduction is inversely proportional to temperature and
directly proportional to concentration. The lesser
value of  underlines the importance of diluent
concentration in the overall viscosity reduction. The
maximum deviation for the actual and the model
predicted values for viscosity reduction is around 10%
which gives a fair accuracy of the predicted results.

Fig. 3. Reduction in Viscosity vs Temperature

Reduction in Viscosity (%)

[IV] Conclusion
The method of dilution of crude oil for its efficient
transportation has been discussed along with its
110
advantages and disadvantages. Amongst the various
diluents used commercially, mixtures of polar solvents
100
with naphtha gives better efficiency in viscosity
reduction of the crude oil. Resultant viscosity of the
90
crude oil-diluent mixture depends on the dilution ratio,
asphaltene concentration, solvent polarity and
80
Actual hydrogen bonding capability. This is demonstrated by
70
number of models as seen from the literature. From
Model
the experimentation performed using a single diluent
60
for given crude oil, it is observed that an optimum
concentration of the diluent is required to achieve the
50
desired viscosity reduction. An empirical model
0
0.1
0.2
0.3
relating viscosity reduction with temperature and
Concentration of diluent (Weight Fraction) diluent concentration has been developed. The model
gives good accuracy for prediction of viscosity
reduction. The model can work in a limited range
owing to the lesser number of data points used for
Fig. 4. Reduction in Viscosity vs Diluent Concentration
generation. It can be tuned to greater accuracy with
rigorous
experimentation
involving
varying
A steep change in the slope of the graph for viscosity concentration ranges with different diluents. Also the
versus temperature gives the value of the wax method of dilution if used independently can prove to
appearance temperature (WAT) for a crude oil. As be expensive due to the large volumes of diluents
seen from Fig. 1, the WAT for sample S0 (crude oil) is required. The quantity of diluents can be reduced if
between 550C-600C, for sample S1 (Crude + 10% n- the method is used in conjunction with other viscosity
hexane) is between 500C-550C and for sample S2 reduction methods like heating or magnetic field
(Crude + 20% n-hexane) it is between 450C- conditioning. These possibilities need to be explored
500C.Thus the WAT reduces with increasing diluent further.
concentration. However as seen from Fig.1, the
variation is slopes for S1 and S2 at the point of
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ABSTRACT:
In the present work, it has been studied the
decolorization of malachite green dye using UV +
H2O2 and photo Fenton processes. The effect of
different operating conditions such as concentration
of dye (10, 20 and 30 ppm), pH (3, 6 and 9), H2O2
dosage (10, 20, and 30 µl/L), Fe2+ dosage (5, 10, 20
and 30 mg/L) has been studied for the decolorization
of malachite green dye. Under optimum conditions (10
ppm concentration of dye, 3 pH, 20 µl/L H2O2 dosage
and 30 mg/L of Fe2+ dosage) observed that the photo
Fenton process is found to be more efficient than UV
+ H2O2 process.
Keywords- Decolorization, Malachite Green Dye, UV
+ H2O2 Process, Photo Fenton Process.
I. INTRODUCTION
The dye effluents from textile industries are major
sources in environmental pollution [1]. Synthetic dyes
have been used in different industries such as textile,
paper printing, food, pharmaceutical, leather and
cosmetics [2]. Removal of dyes from colored effluents
due to their complex composition, toxicity, poor
degradability and high solubility, have attracted great
interest in the last few years [3]. Conventional
methods such as chemical precipitation / adsorption
and biological treatment cannot effectively remove
and degrade dyes from effluents, hence finding an
effective technique is necessary.
Advanced oxidation processes (AOPs) have been
introduced to treat wastewater, which has been
developed to oxidize organic pollutants into carbon
dioxide, water and inorganic ions or transform into
less complex structures [4]. AOPs are based on the
generation of highly reactive species such as hydroxyl
radicals (OH●), which have strong oxidation potential
and oxidize a large number of organic pollutants [5].
In recent years attention have been focused on
photochemical advanced oxidation processes using
Fenton reagent with UV light for the treatment of
wastewater. The oxidation power of Fenton reagent is
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due to the generation of hydroxyl radical (OH●) during
the iron catalyzed decomposition of hydrogen
peroxide in acid medium [6]. The degradation of
pollutants can be considerably improved using UVradiation. This is due to the generation of additional
hydroxyl radicals. This photo Fenton process had been
effectively used to degrade the pollutants [7].
The malachite green dye is extensively used in textile
dying and paper printing. It is considered highly toxic
for humans and animals because it can cause
permanent injury to eyes. It’s contact with skin results
in irritation with redness and pain. It also causes
irritation to the respiratory tract that leads to cough
and shortness of breath. It can cause irritation to the
gastrointestinal tract, which has the symptoms of
nausea, vomiting and diarrhea in human beings. It is
also considered as a mutagen in microorganisms. It
produces hazardous products like carbon oxides,
nitrogen oxides and sulfur oxides when heated to
decompose [8]. Therefore for the removal and
degradation of the malachite green dye using UV +
H2O2 and photo Fenton processes are studied. In the
present work, study includes the effect of various
experimental parameters on the photo oxidation and
the optimization of their parameter for the effective
degradation of malachite green dye. The degradation
of the dye is measured in terms of decolorization.
The properties of malachite green dye are shown in
Table 1 and absorption spectra are shown in Figure 1.
Table: 1. Properties of Malachite Green Dye
Name

Malachite Green Dye (Oxalate)

Chemical name

Bis (N-{4-[[4-dimethylamino)
phenyl](phenyl)methylene]
cyclohexa-2,5-dien-1-ylidene}N-methylmethanaminium)
trioxalate
C52H54N4O12
620
Cationic
927.02

Formula
λ(nm)
Chemical Class
M.W. (g mol-1)
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In UV + H2O2 process, 300 ml of malachite green dye
solution in a glass beaker with different concentration
of H2O2 (10, 20 and 30 µl/L) were treated for 30
minute at optimum concentration of malachite green
dye and pH.
In photo Fenton process, 300 ml of malachite green
dye solution in a glass beaker with different
concentration of FeSO4.7H2O (5 mg/L to 30 mg/L)
were treated for 10 minutes at optimum concentration
of malachite green dye, pH and H2O2.

Figure: 1. Absorption Spectra of malachite green
dye
The aim of the work is to study the decolorization of
malachite green dye by using UV + H2O2 and Photo
Fenton process.
II. MATERIALS AND METHODS
Materials:
Malachite green dyes (Oxalate), Hydrogen peroxide
(30% W/V H2O2) and Ferrous sulfate heptahydrate
(FeSO4.7H2O) were purchased from Fisher Scientific,
Mumbai. Stock solutions of Malachite green dye were
prepared in distilled water. All chemicals were used as
received from the suppliers.
A standard stock solution of 500 mg/L malachite
green dye was prepared by diluting the corresponding
mass of malachite green dye in distilled water and
protected from sun light. Different initial
concentrations of malachite green dye were prepared
by further dilution of standard stock solutions.

Figure: 2. Experimental setup of Photolytic reactor
The absorbance of malachite green dye at different
parameter
was
measured
using
UV–Vis
Spectrophotometer (Agilent Technologies) at 620 nm.
Calibration Plot of Malachite Green Dye:

Methods:

The calibration plot for malachite green dye was
obtained by measuring absorbance of the dye at
various concentration of the dye (Figure 3) which was
used for determining the concentration of malachite
green dye.

The photolytic reactor used in the present study is as
shown in Figure 2. The source radiation is four UV
lamps emitting UV light of 125 Watt, manufactured
by Phillips. Initially 300 ml of malachite green dye
solution of different concentration (10, 20 and 30
ppm) were taken in a glass beaker with different pH
(3, 6 and 9) and put it on the magnetic stirrer
maintaining constant stirrer speed for 60 minutes
under UV light in the photocatalytic reactor. Then
sample from each of different concentration and pH
were analyzed using UV-Vis spectrophotometer
(Agilent Technology) at 620 nm. The optimal
conditions of experimental parameters such as
concentration dye, pH, H2O2 and Ferrous ions were
determined at room temperature.

Figure: 3. Calibration plot for malachite green dye
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Further the percentage of decolorization of malachite
green dye was calculated according to the Equation
(1) mentioned below.
% of Decolorization =
((CA0 – CA) / CA0) × 100 -------- (1)
CA0: initial concentration of the dye (mg/L);
CA: concentration of the dye after treatment (mg/L).
III. RESULTS AND DISCUSION
1.

Effect of dye concentration

The concentration of dye is one of the important
parameter in photolytic, UV+ H2O2 and Photo Fenton
processes. The effect of initial dye concentration in this
process is shown in Figure 4.

Figure: 4. Effect of dye concentration on the
decolorization of malachite green dye by photolytic
process (at natural pH = 6).
The figures clearly revealed that the increase in dye
concentration
decreases
the
percentage
of
decolorization. Increase of dye concentration from 10
to 30 ppm decrease the decolorization from 38.33 %
to 14.89 % for photolytic processes in 60 minutes.
Hence, 10 ppm concentration of malachite green dye
is found to be the optimum concentration for UV +
H2O2 and Photo Fenton processes. Hydroxyl radical is
mainly responsible for dye decolorization and its
concentration remains constant for all dye
concentrations. The increase in dye concentration
increases the number of dye molecules and not the OH
radical concentration and so the removal rate
decreases.
2.

Effect of pH

The pH of the solution controls the production rate of
hydroxyl radical and the concentration of Photo
Fenton processes. Hence, pH is an important
parameter for Photo Fenton processes. The effect of
pH on the decolorization of malachite green dye by
photolytic processes is shown in Figure 5.
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Figure: 5. Effect of pH on the decolorization of
malachite green dye by photolytic process (at
optimum concentration of dye = 10 ppm).
Decrease of the pH of the solution from 6 to 3
increases the decolorization suddenly from 38.33 % to
50.19 % and increases pH from 6 to 9, the
decolorization decreases up to 29.18 % in photolytic
processes at 60 minutes. Hence, pH 3 is found to be
the optimum pH for photolytic as well UV + H2O2 and
Photo Fenton processes. The results are in good
agreement with early reports [9, 10]. In these
processes the decrease in decolorization at pH above 3
is due to the coagulation of hydroxo complex of Fe 3+
formed during the reaction [11]. At low pH the
removal rate is limited due to the hydroxyl radical
scavenging effects of H+ ion [12].
3.

Effect of H2O2 dosage

Initial concentration of H2O2 plays an important role
in the UV + H2O2 and photo Fenton processes. The
effect of addition of H2O2 (10 to 30 µl/L) on the
decolorization of malachite green dye is shown in
Figure 6. In UV + H2O2 processes, the addition of
H2O2 from 10 to 20 µl/L increases the decolorization
from 74.50 % to 88.26 % at 30 minutes. Further
increase from 20 to 30µl/L causes decrease in
decolorization from 88.26 % to 83.46 %. The increase
in the decolorization is due to the increase in hydroxyl
radical concentration by the addition of H2O2. But at
high dosage of H2O2 the decrease in decolorization is
due to the hydroxyl radical scavenging effect of H 2O2
[Eqs. (2) and (3)] and recombination of hydroxyl
radicals [Eq. (4)] [13]. Hence 20 µl/L of H2O2 appear
as optimal dosages for photo Fenton processes,
respectively.
H2O2 + OH● → H2O + H2O● --------------- (2)
H2O● + OH●→H2O + O2 --------------- (3)
OH● + OH●→H2O2 -------------- (4)
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IV.CONCLUSION

Figure: 6. Effect of H2O2 on the decolorization of
malachite green dye by photolytic process (at
optimum concentration of dye = 10 ppm and pH =
3).

Based on the results the following conclusions have
been drawn. Increase in dye concentration from 10 to
30 ppm, decreases the decolorization from 38.33 % to
14.89 %. The photochemical oxidation and percentage
of decolorization in UV + H2O2 and Photo Fenton
process is optimum at 3 pH. H2O2 concentrations of
20µl/L appear as optimum dosages for UV + H2O2
and photo Fenton processes, respectively. The
decolorization of dye increases by increasing the Fe2+
dosage from 5 mg/L to 30 mg/L. Though UV + H2O2
and photo Fenton processes can be used for the
decolorization of malachite green dye, the Photo
Fenton process is more efficient as compared to UV +
H2O2 processes for decolorization of malachite green
dye.
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Abstract: Most of the Internal Combustion
engines have roller cam and follower mechanisms,
having a line contact between the cam and the roller
follower. In effort to improve the mechanical
efficiency of the mechanism the company requires us
to change the line contact to a point contact. Hence it
is required to change the flat roller follower to a
curved profile. The existing cam & follower
mechanisms used in Internal Combustion engines
have a line contact between them causing frictional
losses. These frictional losses in present line contact
are being considered on the higher side. These
frictional losses affect the total efficiency of an
Internal Combustion engine. The mechanical
efficiency of cam & follower mechanism is to be
increase by minimizing the frictional losses. The
roller of rocker arm of a Hero Honda passion bike is
replaced by new one to check performance
experimentally.
Keywords: Cam; Follower; Line contact; Point
Contact; Vibration Analysis;

I. INTRODUCTION
In the 21th century, with the advance
technologies the various vehicles have been modified
as per the requirement of a consumer. Sometimes
there is modified ignition system, modified shape,
different cylinder arrangements etc. Thus we have
decided to change the shape of a roller. The roller of
the cam follower mechanism is of flat type; which
makes line contact with cam. This line contact of
roller with cam will be changed to point contact by
doing modification in the geometry of a roller. The
modified geometry of a roller should satisfy
conditions:
1.
2.

3.

company.

Fig: 1. Details of Rocker Arm, cam roller
Table. 1

1
2
3
4
5

Material
Young's modulus
Poisson Ratio
Density
Yield Strength

100cr6
2.1e5MPas
0.3
7.850×10-6 Kg/mm3
410MPa

The existing cam & follower mechanisms used in
Internal Combustion engines have a line contact
between them causing frictional losses. These
frictional losses in present line contact are being
considered on the higher side. These frictional losses
affect the total efficiency of an Internal Combustion
engine.

It should make point contact with cam of
cam-follower mechanism.
The values of stresses of an original geometry
and modified geometry should be within
limit.
The value of frequencies of an original
geometry and modified geometry should be
within range.
Fig. 2. Existing Cam-Follower

The dimensions required for roller is measured
manually by using vernier caliper are the workshop of
a college as shown in figure 1 below. Another data
required for analysis of a roller is given by a
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II. TEST CRITERIA

1. Roller dimensions of Old Line & New Point
contact roller
Total 4 tests are conducted on motorcycle engine
(Hero Honda passion) with replaced Stainless
tungsten chrome steel roller –(N8) which is case
hardened & with old roller also.
Measurement of vibration parameters with

engine of hero Honda passion motorcycle to get a
average reading. These tests are taken for old and
new roller that is line and point contact type. These
readings are stored in FFT analyser and later on
analysed in mat lab to produce graphs.
III. RESULT AND DISCUSSION
1. TIME DOMAIN ANALYSIS OF VIBRATION
SIGNAL (with old line contact roller)

old line contact roller.
Measurement of Noise with old line contact
roller.
Measurement of vibration parameters with
new modified point contact roller.
Measurement of noise with new modified
point contact roller.
2. Experimental set up of vibration parameters with
old line contact and new modified contact roller

Graph 1: Time domain Analysis of vibration signal

Above Graph shows Maximum amplitude is 11mm
shown in graph which is very high need to be
reduced. Time span is taken 15 seconds for every
reading.
2. TIME DOMAIN ANALYSI S OF VIBRATION
SIGNAL (with new modified point contact roller)

Fig 3: Measurement of vibration parameters with old line
and new modified contact roller

3. Experimental set up of noise with old line
and new modified point contact roller

Graph 2: Time domain Analysis of vibration signal

Above Graph shows maximum amplitude is
3mm shown in graph which is very low i.e. reduced.
Time span is taken 15 seconds for every reading. In
old roller it was 11 mm so high. Hence our
optimization is successful. The amplitude level
decreases considerably by new roller.
Fig 4: Measurement of noise with old line and new modified point
contact roller

Above (Photo) shows that noise test is going
on with the noise sensor probe held in hand at the
approximately same distance for all four sides of I C
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IV. TIME DOMAIN ANALYSIS OF ACOUSTIC
(NOISE) signal old roller

VI. RMS VALUE

VIBRATION
ACOUSTIC

Graph 3: Ti me domain Analysis of acoustic (noise) signal

Above Graph shows Maximum amplitude is 50000
DB shown in graph which is very high need to be
reduced. Time span is taken 15 seconds for every
reading.

V TIME DOMAIN ANALYSIS OF ACOUSTIC
(NOISE) signal New roller

Graph 4: Time domain Analysis of acoustic (noise) signal Above
Graph shows Maximum amplitude is 45000

New roller
0.9331
13404.7

Old roller
1.0233
14624.2

Modal & stress analysis of existing and
modified follower is carried out. As per the
conditions initially frequency range was fixed and
then the Modal analysis is performed. Frequency
range of modified roller follower shows a very good
match with the frequency range of existing roller
follower. The obtained frequency range of existing
roller follower is 828.32 HZ to 3272.8 HZ and for
modified roller is 953.60 HZ to 3162.7 Hz .As
frequency range of modified roller follower is within
the frequency range of existing roller follower. Thus,
the modified design proves to be safe. From modal
analysis it is observed that the maximum values of
deformation for modified roller follower is 21.675
mm, while for existing roller follower is 23.41 mm
for the obtained frequency& in case of static stress
analysis value of deformation in both cases is very
small or it negligible. This shows modified roller
follower deforms comparatively less as compared
existing roller follower in case model analysis. This
indicates change of the flat face of roller follower to a
curved face roller follower mechanism results in low
frictional losses due to point contact which results in
improved in mechanical efficiency of internal
combustion engine.

DB shown in graph which is reduced. Time
span is taken 15 seconds for every reading. The
amplitude level decrease s considerably by new
optimized roller. Hence our optimization is
successful. The amplitude level decreases
considerably by new roller.
Vibration spectral analysis
Comparison of effect on amplitude & frequency by
both rollers with old line contact roller. Shows the
vibration spectrum of old roller at idling speed of
motorcycle (pink line) and with new modified point
contact roller (black line)

Graph 5: Comparison of effect on amplitude & frequency by both
rollers
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VII. CONCLUSION
The change of roller can significantly reduce
the costs of maintenance. In this research, vibration
and acoustic signals were used in an engine of
motorcycle. It was shown that various types of
signals can be detected successfully by both types of
rollers by acoustic and vibration signals analysis. The
acoustic analysis method has gained wide industrial
acceptance for engine condition monitoring. In this
dissertation work, experimentation is carried out to
vibration & noise level difference through acoustic
and vibration analysis and feasibility of practical
application of new modified roller in engine of
motorcycle is investigated. The acoustic and
vibration spectrums obtained for different rollers are
presented on which following conclusions can be
drawn.
1. Using Frequency Domain Spectrums
With new point contact roller & old line contact
roller a comparison shown that it reflects the change
in spectrum. It is observed from the amplitude of
frequency has decreased considerably.
2. Using Time Domain Spectrums
With comparison of time domain spectrum, it is
observed that an RMS value was decreased by the
use of new point contact roller in engine of
motorcycle.
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Abstract—A multilevel inverter technology has much
more importance in the sector of renewable energy.
Mostly multilevel inverter creates the output by
combining of DC voltages means by rising of DC
voltages, the levels of the output increases. Multilevel
inverter system consist of inverter module with itsPV
source, maximum power point tracking (MPPT) unit
and DC link current controller. The moreapplicable
control and modulation methods established for such
type of inverters are multilevel sinusoidal pulse width
modulation. This review paper intends a gridconnected Photovoltaic (PV) system based on a
multilevel
Current
Source
Inverter
(CSI)
configurations as well as new development in the
sector of multilevel current source inverter and also
focuses on the comparative analysis of different
inverter topologies.
Keywords —Multilevel Current Source Inverter, PV
system, MPPT, Current Source Inverter (CSI),
Voltage Source Inverter (VSI), Z source Inverter
(ZSI).
I. INTRODUCTION
As we know that a solar is the most
important renewable source of energy which is widely
used in the sector of power generation. There are
many more development going in solar in order to
improve the PV system efficiency and decrease the
system losses as well as cost of the system. For this
reasonmultilevel inverters are proposed. A multilevel
inverter is more beneficial for higher power
application such as decrement in harmonics.It has
higher power rating because of reduced switching
device voltage and current stress as compared to two
level inverters. A voltage source inverter has been
commonly used multilevel inverter topology up to
now. But because of more advantages CSI are used in
its place of VSI. The reason behind this is that CSI has
in-built boosting and short circuit protection abilities,
direct output current controllability and AC side
simple filter structure. [1,2,15]
Generally there are basically two types of
grid connected PV systems which exist centralized
connected configuration as well as string connected
configuration. This configuration exist series and
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parallel connected PV modules in order to increase
power levels. But a string connected configuration has
more advantages for grid connected system. When
string type of configuration is used in which PV
modules are connected in parallel then because of
cloudy environment i.e. partial shading there is
divergence of maximum power point will reduce the
power output which intern affect the system efficiency.
By using multilevel inverters PV array can feed
improved quality of power even under partial shading
conditions also. As there is more number of levels in
output of multilevel inverters, they can generate high
quality output power .Incase of voltage source
multilevel inverter as the number of voltage levels are
incremented it leads to raise in number of
capacitor.But because of unequal charging and
discharging of input capacitors may generate offset in
output voltage waveforms. To overcome such problem
extra corresponding circuits are needed which intern
affect the efficiency of the system and increase the
cost as well as complication[2,5,8,12].
In current source multilevel inverter as the
number of levels in output increases which results in
increase in a number of sharing inductor but which are
lossy and bulky. In present days super conducting
magnetic materials (SCMM) are being used for an
inductor design, which reduce the losses in the
conducting material below certain threshold
temperature. Hence because of this the sharing
inductors are not only lossy but also exhibit the
problem of balanced current sharing. A certain current
source multilevel inverter topology is proposed in this
review paper. These topologies contain more number
of power switches to generate the multilevel in the
output current waveform which increases losses in the
system.This paper proposes a novel current source
multilevel
inverter
configuration,
which
is
implemented with less number of power switches
compared to previous topologies. The proposed
current source multilevel inverter configuration has
multiple inputs and can generate multi levels at the
output. A different PV module can be assumed to be
an input for proposed system. [3, 4,7, 14]
A CSI topology are preferred for interfacing
PV system to AC load for the following reason i) It
provide smooth DC side current. ii) CSI’s energy
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storage element has longer lie time than VSI. iii) CSI
has an inherent voltage boosting capability that allows
integration of PV panels of lower output voltages. As
compared to two level CSI, multilevel CSI has huge
benefits for higher power application .These include
more stable operating conditions, direct control of the
output current, faster dynamic response in some
situations, easier fault control, etc. However the
growth in the area of power electronics and
microelectronics made it possible to reduce
theharmonics content with multilevel PWM inverters,
where the number of levels of the converters is
increased rather than increasing the size of the filters.
Therefore, the THD for multilevel CSIs will be lower
than that of a usualCSI .[3,4,5,9]
II. CLASSIFICATION OF PV CELL INVERTER
A. Centralized Inverter:
In this type, the strings of PV modules are connected
in parallel with each other through string diodes for
reaching high power levels and this arrangement is
connected to the multilevel inverter. Grid connected
inverters are basically line commutated using
thyristor, which involves many harmonics in
current and has poor power quality.[3] Centralized
inverter has some limitations which are as follows:
a. High voltage DC links between the PV
module andthe multilevel inverter.
b. Power deficiency because of incorporated
MPPT.
c. Mismatch between PV modules.

Fig. 2. String Inverter [4]

C. Multistring Inverter:
It's the additional development in string
inverter. In this technology some strings are
linked to their particular DC converter and at last
to the AC inverter. Each string might be
structured separately. This configuration has
more efficiency as compared to other
configuration. [3]

Fig. 3. Multi-String Inverter [4]

III. PROPOSED MULTI LEVEL CURRENT SOURCE
INVERTER.

Fig.1. Centralized Inverter[4]

B. String Inverter:
It is modified technology of centralized
inverter technology. In this technology single
string is connected to inverter.It has several
advantages i.e.
a. No losses associated with string diodes
and separate MPPT can be applied to
each string.
b. Overall efficiency of system increases.
[3]
Fig.4. Multilevel Current Source Inverter [2]
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A. Operation principle:
The proposed five level current source
inverter’s circuit diagram is shown in Fig. 4. The
proposed system consist of two PV sources and single
phase five level current source inverter. Low
frequency current unfolding circuit and CL filter. In
this topology, power switches S11, S12, S22 and S21 are
operated at high frequency and Sp1, Sp2, Snl and Sn2
are operated at low (grid) frequency. By using this
configuration, five levels +i1, +i2,0,-i2,-i1can be
generated in a wave form of currentwhich are given as
follow:
(a) Level +i1 or –i1: All high frequency switches are
operatedwith sinusoidal pulse width modulation
(SPWM) and the two low frequency switches are ON
according to the polarity of grid voltage.
(b) Level +i2 or -i2: one top and one bottom high
frequency power switch is operated with SPWM and
other two high frequency power switches are ON and
two low frequency switches are in ON position
according to the polarity of grid voltage.
(c) Level 0: all high frequency power switches are in
ON position. For each current level, there is a
contribution of two PV sources. For (b), Lll and L12
(L22 and L21) are assumed to be equal in value. Thus
current sharing is half of Ipvl.The proposed topology
can be operated with balanced andunbalanced PV
sources without affecting the quality of grid current by
proposed control strategy and switching pattern of
devices as shown in Table I. [2,5]
Table-I: Switching states of proposed CSI
S11

S12

S21

S22

SP1

SP2

Sn1

Sn2

iA

0

0

0

1

1

1

0

0

+i2

0

1

1

1

1

1

0

0

+i1

1

1

1

0

0

0

0

0

0

1

0

0

0

0

0

1

1

-i2

0

0

0

0

0

0

1

1

-i1

+i1= Ipv1+ Ipv2

(1)

Fig. 5. Equivalent circuit in Mode- I[2]

Mode-2 (+i2 level):

Fig. 6. Equivalent circuit in Mode-2[2]

Fig.6 shows the equivalent circuit inthis
mode-2. During this mode, the five level CSI is
operated in positive half cycle of grid voltage to
maintain the +i2level by turning ON the power
switches (Spl and Sp2), turning OFF the power
switches ((SI2, and S21) or (Sll, S22) and modulating the
switches ((S11, S22) or (SI2, and S21) at high frequency
according to sinusoidal grid current reference
waveform. In this mode, the current magnitude is
given by the summation of half of two PV module
currents (Ipvl and Ipv2).
(2)

B. Modes of Operation:
The operation of the proposed topology is
divided into five modes in positive and negative half
cycles of the grid voltage.These are explained as:

Mode-3 (0 level):

Mode-1 (+il level):
Fig. 5 shows the equivalent circuit to this
mode. During this mode, the CSI is operated in
positive half cycle of grid voltage to maintain the +il
level by turning ON the power switches (Spland Sp2)
and modulating the switches (S11, S12, S22 and S21) at
high frequency according to sinusoidal grid current
reference waveform. In this mode, the current
magnitude is thesummation of two PV module
currents (Ipvl and Ipv2). [2,6]
Fig.7. Mode-3 (Zero state)[2]
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Fig.7 shows the equivalent circuit duringthis mode.
During this mode, the power switches, Spl and Sp2are
turned OFF, while the remaining switches are in ON
position.

magnitude is the summation of two PV module
currents (Ipvland Ipv2). [2,8,10]

Mode-4 (-i2 level):

The complete synthesis of CSI output current for one
grid frequency cycle is shown in Fig. 10. [2]

-i1 = - Ipv1 – Ipv2

(4)

Fig.10. Synthesis of CSI output current waveform [2]

Fig. 8. Equivalent circuit in Mode-4[2]

Fig. 8 shows the equivalent circuitduring this
mode. During this mode, the CSI is operated in
negative half cycle of grid voltage to maintain the i2level by turning ON the power switches (Snl and
Sn2), turning OFF the power switches ((S12, S21) or
(Sl1, S22) and modulating the switches ((Sl1, S22) or
(S12, and S21)) in high frequency according to
sinusoidal grid current reference waveform. In this
mode, the current magnitude is the summation of half
of two PV module currents (Ipv1 and Ipv2) as given
below:
(3)

Mode-5 (-i1 level):

C. Control strategy and switching pulse generation:
Modulation strategy and control strategy of
the proposed five level current source inverter is as
shown in Figs.11,12.

Fig. 11.Modulation strategy used for the proposed CSI.[2]

Available maximum power is fed into the
grid from the two PV sources based on the Impp1 and
Impp2 references, which are generated by the
Incremental Conductance MPPT algorithm. Five level
current output of CSI is generated by using the two
carriers
and
Sinusoidal
Pulse
Width
Modulation(SPWM) technique as per switching states
shown in Table 1. This PWM technique compares the
reference current wave form with two high frequency
carrier waveforms. Reference current waveform is
obtained by the multiplication of PLL output and
addition of Impp1, Impp2. [2,7,11]

Fig.9. Equivalent circuit in Mode-5[2]

Fig. 9 shows the equivalent circuitduring this
mode. During this mode, the CSI is operated in
negative half cycle of grid voltage to maintain the –
i1level by turning ON the power switches (Snl and Sn2)
and modulating the switches (Sl1, S12, S22 and S21) in
high frequency according to sinusoidal grid current
reference waveform. In this mode, the current
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Fig. 12. Control strategy used in the multilevelCSI. [2]
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D. Advancement In Multilevel Inverter
Z-Source Inverter:

likely done in VSI which will enhances the circuit
reliability. [17]

Improvement in multilevel inverter is an
impedance source inverter which is generally known
as Z- source inverter. This inverter is employed with
L,C impedance network to connect the main converter
circuit to the power source which indirectly provides
enhancement in input voltage which is not possible in
VSI as well as CSI. Z source inverter has more
number of applications in DC-DC, AC-DC, and ACAC, DC-DC power conversion. Traditional VSI, CSI
are shown in fig. 13,14
Fig. 15: General Structure of the Z-Source Inverter [17]

E. Comparative Analysis of Different Inverter
Topologies
Table 2.Comparative Analysis of Different Inverter
Topologies

Topics

Centralized
Inverter

String
Inverter

Multistring
Inverter

Low

Moderate

High

2 Maintenance

Simple

Robust

Robust

3 Power Loss

More

Less as
compared to
Centralized
inverter.

Less as
compared to
both
configuration

4 Efficiency

Moderate

More

More

5 Upgradability

Low

Moderate

High

6 Continuity of
Service

Very Low

Lower as
compared to
multistring
inverter

Higher than
all topologies

1 Cost

Fig.13: Traditional V-Source Inverter[17]

Fig.14: Traditional I-Source Inverter [17]

Fig. 15 shows a two port network which
consist of split inductor and capacitors and which are
connected in X shape format to give an impedance
source (Z source) coupling to inverter or converter to
a DC source or load or another converter. A DC
source or load may be voltage or current source or it
may be load. A DC source can be battery, fuel cell,
diode rectifier, thyristor converter, inductor, capacitor
etc. Switches employed in converter/inverter can be a
combination of switching devices and diodes which is
shown in fig. 13, 14
ZSI is widely employed to decrease and increase the
output AC voltage which is not done by VSI and CSI.
ZSI has compatibility to short DC link which not
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In previous days one of the easy way to
connect large number of PV module to network was
the use of centralized inverters.Though this
configuration is broadly used, particularly for high
power values of PV fields, it shows many drawbacks
which are summarized in the following table. A string
inverter and multistring inverter configurations are
advanced technology than centralized inverter
configuration and in these configuration photovoltaic
fields arranged in strings rather than arrays.
V. CONCLUSION
The multilevel current source inverter is able
to extract maximum available power from PV source.
Even during the partial shading conditions five level
current source inverter can extract and feed maximum
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available power in to the grid with both balanced and
unbalanced PV sources. As less number of power
electronics component are used this CSI topology both
cost as well as size get reduced.
Centralized inverter topology were used in
past but now string inverter and multistring topologies
are used which provides overall higher efficiency of
system and reduces cost of the system. Multistring
inverter topology is the latest development in the field
of inverter topology which provides individual control
of each string. So that anyone can start his own PV
plant with few modules which is main benefit of
multistring inverter topology.
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Abstract- Turbine blade design plays very
important role in overall performance enhancement of
wind turbines. Proper blade design is required to
obtain desired cross section to generate maximum
torque for driving wind turbine generator. In this
paper review of different composite materials, their
comparisons, structures, methods imparted for
reinforcement of composite materials are discussed.
This paper provides an overview of recent studies of
composite laminates for wind turbine blade design
and summarizes performance of Wind Turbine Blade
with mechanical properties of composite materials. In
this paper blade design considerations for improving
efficiency of the blade, new materials for wind turbine,
design to minimize stress concentrations are
discussed. Different material for wind turbine blade
and mechanical properties of advanced composites
are re-viewed.
Keywords-Carbon
Fiber
Composites,Failure
Criteria, Mechanisms, Fatigue Resistance, Glass
Fiber Composites.
I. INTRODUCTION
One of the primary goals for blade research is to
keep blade weight growth under control. The
efficiency of the wind turbine depends on the material
of the blade, shape of the blade and angle of the blade.
Therefore, the material of the turbine blade plays a
vital role in the wind turbines. The material of the
blade should possess high stiffness, low density and
long fatigue life features (Fig. 1) [1].

technology improves and evolves. There is a trend
toward lighter weight systems. Light weight, low cost
materials are especially important in blades. A wide
range of materials are used in wind turbines. There are
substantial differences between small and large
machines and there are projected changes in designs
that will accommodate the introduction of new
material technologies. Most composites are made up
of just two materials. One material (the matrix or
binder) binds together a cluster of fibers or the
fragments of a much stronger material and the second
material (the reinforcement) surrounds these fibers or
fragment. Researchers want to improve the
performance of the composite, such as making them
more resistant to impact [2]. Mechanical and physical
properties of fibrous composite materials are
beneficial compared to other constructional materials
of wind turbine blades. The major advantages of this
type of materials are low weight and high strength [6]
[7]. Therefore, wind turbine blades built up with
composite materials have much less weight than
traditional constructions. Composite materials
reinforced with fiberglass (Fig. 2a), carbon (Fig. 2b)
and Kevlar (Fig. 2c) fibers are considered [8].

Figure 2: Composite materials: (a)Fiber Glass (b)Carbon (c)Kevlar
[8]
Figure 1: Typical Blade profile and its cross-section [1]

The components of turbines are changing as the
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Most rotor blades in use today are built from glass
fiber-reinforced-plastic (GRP). Other materials that
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have been tried include steel, various composites and
carbon filament-reinforced-plastic (CFRP). As the
rotor size increases on larger machines, the trend will
be toward high strength, fatigue resistant materials. As
the turbine designs continually evolve, composites
involving steel, GRP, CFRP and possibly other
materials will likely come into use. Blades are
primarily made of GRP, while use of CFRP may help
to reduce weight and cost to some extent. Low cost
and reliability are the primary drivers for material
selection. Carbon fiber reinforcements are being
introduced into blades. These can be used to improve
the stiffness and tensile strength in the fiber direction,
as compared to materials containing glass, but the
gains in compressive strength are generally
significantly lower. Thus, it is often most economical
to use a mixture of glass and carbon, with carbon
being used mainly to increase the global blade
stiffness. The development of products that provide a
better combination of strength (including good
adhesion), stiffness and toughness than those available
at present would be a great step forward. However,
such materials must not degrade in service and should,
if possible, be recyclable [10].
II. BLADE DESIGN CONSIDERATIONS
Examples of the concepts that SNL is developing
include [3]:
1. More efficient blade structures (thick airfoils,
designs that fully integrate structure and
aerodynamics, and slenderized blade geometries)
2. Adaptive structures (passive bend-twist coupling
and active devices)
3. Materials, fatigue and manufacturing
4. New materials for wind turbine blades such as
carbon, carbon-hybrid, S-glass and new material
forms
5. Design details to minimize stress concentrations
in ply drop regions
6. Less expensive, embedded blade attachment
devices.
III. MATERIALS FOR WIND TURBINE BLADES
The material selection of the wind turbine blades
plays an important role in the wind turbine designs. In
selecting materials for an application, technological
considerations
of
material
properties
and
characteristics are important. The economic aspects of
material selection, such as availability, cost of raw
materials and cost of manufacturing, are equally
important [12], [13]. One of the most important
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factors affecting selection of materials for engineering
design is the properties of the materials. The important
properties of the materials are mechanical, thermal,
chemical properties, etc.The material of which a part
is composed must be capable of performing part’s
function (always it must be possible or not) without
failure. A material in a given application must also be
reliable. A material must safely perform its function.
Also cost of the materials and cost of processing the
material plays role.
In any material selection, the following requirements
should be focused, they are:
High material stiffness is needed to maintain
optimal shape of performance.
Low density is needed to reduce gravity
forces.
Long-fatigue life is needed to reduce material
degradation [12] [14]

Figure 3: Ashby material selection diagram [1], [16], [17]

Wind energy is harvested by the rotation of the wind
turbine’s rotor blades. Rotor blades have historically
been made of wood; but because of its sensitivity to
moisture and processing costs, modern materials such
as glass fiber-reinforced-plastic (GFRP), carbon fiberreinforced-plastic (CFRP), steel and aluminium are
replacing the traditional wooden units. Composite
materials are becoming more important in the
construction of wind turbine blade structures. The
primary advantages of composite materials are their
high strength, relatively low weight and corrosion
resistance. It was recognized that structures are
hybrids of different engineering materials and that to
achieve true benefits from advanced composites,
developments in this area must include the integrated
structural system as well. It is important to create
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critical mass for this technology if it is to be
successful in a commercial exploitation. [17]
Composites are classifiedaccording to their matrix
phase. There are polymer matrix composites (PMCs),
ceramic matrix composites (CMCs) and metal matrix
composites (MMCs). Materials within these categories
are often called “advanced” if they combine the
properties of high strength and high stiffness, low
weight, corrosion resistance, and in some cases special
electrical properties. This combination of properties
makes advanced composites very attractive for
aircraft, aerospace structural parts and wind turbine
blades [18]. A matrix supports the fibers and bonds
them together in the composite material. The matrix
transfers any applied loads to the fibers, keeps the
fibers in their position and chosen orientation, gives
the composite environmental resistance and
determines the maximum service temperature of a
composite.
IV. MECHANICAL PROPERTIES OF
ADVANCED COMPOSITES
If composites combine the properties of high
strength values and high stiffness values, with low
weight and corrosion resistance, these materials are
often called as advanced composite materials (ACMs).
Advanced composite materials are also known as
advanced polymer matrix composites [19]. These are
generally characterized or determined by unusually
high strength fibers with unusually high stiffness, or
modulus of elasticity characteristics, compared to
other materials, while bound together by weaker
matrices (Fig. 4). These are termed advanced
composite materials (ACM) in comparison to the
composite materials commonly in use such as
reinforced concrete, or even concrete itself. The high
strength fibers are also low density while occupying a
large fraction of the volume [28].

1) Fiber Orientation:This range of values is
determined by the orientation of the plies to the
applied load. Proper selection of ply orientation in
advanced composite materials is necessary to provide
a structurally efficient design. The part might require
00 plies to react to axial loads, 450 plies to react to
shear loads and 900 plies to react to side loads. The
fibers in a unidirectional material run in one direction
and the strength and stiffness is only in the direction
of the fiber. Pre-impregnated tape is an example of a
unidirectional ply orientation. The fibers in a
bidirectional material run in two directions, typically
900 apart. A plain weave fabric is an example of a
bidirectional ply orientation. These ply orientations
have strength in both directions but not necessarily the
same strength (Fig. 5) [29].

Figure 5: Bidirectional and unidirectional material properties [29]

The plies of a quasi-isotropic layup are stacked in a
00,
–450, 450and 900sequence or in a 00, –600 and 600
sequence. (Fig. 6) These types of ply orientation
simulate the properties of an isotropic material. Many
wind turbine blades composite structures are made of
quasi-isotropic materials.

Figure 6: Quasi-isotropic material lay-up [20]

Figure 4: Advanced composites general characteristics [28]
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Warp indicates the longitudinal fibers of a fabric.
The warp is the high strength direction due to the
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straightness of the fibers. A warp clock is used to
describe direction of fibers on a diagram, spec sheet,
or manufacturer’s sheets. If the warp clock is not
available on the fabric, the orientation is defaulted to
zero as the fabric comes off the roll. Therefore, 900 to
0º is the width of the fabric across (Fig.7).

mechanical interference coupled with surface
treatment and chemical bonding between the fiber and
the matrix. Typically they are defined as standard,
intermediate and high modulus fibers. Carbon fiber
properties are given in Table 1 [18].
Standard
Intermediate
High
modulus
modulus
modulus
3450-4830
3450-6200
3450-5520
Tensile
MPa
MPa
MPa
Strength
Young’s
220-241
290-297
345-448
Modulus
GPa
GPa
GPa
Elongation
1.5-2.2%
1.3-2.0%
0.7-1.0%
at break
Table 1: Carbon fiber properties [18]

Figure 7: A warp clock [20]

Knitted or stitched fabrics can offer many of the
mechanical advantages of unidirectional tapes. Fiber
placement can be straight or unidirectional without the
over/under turns of woven fabrics. The fibers are held
in place by stitching with fine yarns or threads after
preselected orientations of one or more layers of dry
plies. These types of fabrics offer a wide range of
multi-ply orientations. Although there may be some
added weight penalties or loss of some ultimate
reinforcement fiber properties, some gain of interlaminar shear and toughness properties may be
realized. Some common stitching yarns are polyester,
aramid or thermoplastics. (Fig. 8) [20].

Aramid fibers have the highest strength to weight
ratio compared to other commercially available fibers.
Kevlar manufactured by DuPont is a familiar brand
name. Aramid fiber exhibits similar tensile strength to
glass fiber, but can have modulus at least two times as
great
Aramid is very tough allowing significant energy
absorption but, compared to carbon, it is lower in
compressive strength and has poorer adhesion to the
matrix. It is also susceptible to moisture absorption.
Aramid fiber properties depend on the structure used
and can be tailored for high toughness or high
modulus. Aramid (Kevlar) fiber properties are given
in Table 2 [18].

Tensile
Strength
Young’s
Modulus
Elongation
at break

Kevlar 29
Hightoughnes
s
3.6 GPa

Kevlar 49
High
modulus
3.6-4.1 GPa

Kevlar 149
Ultrahigh
modulus
3.6 GPa

83 GPa

131 GPa

179 GPa

4%

2.8%

2.0%

Table 2: Aramid (Kevlar) fiber properties [18]

2) Resins

Figure 8: Nonwoven material (stitched) [20]

Carbon fiber is the reinforcement material of
choice for “advanced” composites, Carbon fiber
exhibits excellent fatigue resistance which does not
suffer from stress rupture compared with glass or
aramid fibers. Carbon fibers are supplied in tows and
may vary from 1000 fibers per tow to hundreds of
thousands per tow. Untreated carbon fibers do not wet
easily, so adhesion to the matrix must be achieved by
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The resin systems used to manufacture
advanced composites are of two basic types:
thermosetting and thermoplastic. Thermosetting
resins predominate today, while thermoplastics
have only a minor role in manufacturing advanced
composites. Thermoset resins require addition of a
curing agent or hardener and impregnation onto a
reinforcing material, followed by a curing step to
produce a cured or finished part. Once cured, the
part cannot be changed or reformed, except for
finishing [21]. Some of the more common
thermosets include: epoxies polyurethanes phenolic
and amino resins bismaleimides (BMI, polyimides)
polyamides of these, epoxies are the most
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commonly used in today’s PMC industry. These
resins range from low-viscosity liquids to highmolecular weight solids. Typically they are highviscosity liquids. Fiber reinforcement materials are
added to the resin system to provide strength to the
finished part [18].

V. COMPOSITE TESTING
SNL has had an ongoing effort to characterize
composite materials for wind turbine use. Much of the
related fatigue testing of composite materials has been
and continues to be performed by Montana State
University (MSU), which first published the
DOE/MSU Composite Material Fatigue database in
1997 [3,4]. This document, which is updated yearly,
contains the results of static and fatigue coupon testing
of commercially-available composite materials.
1)Effects of Fiber Type
The effects of fiber type on tension and
compression fatigue resistance are shown in Fig 9.
Where the stress and strain based fatigue resistance in
tension (R = 0.1) and compression (R = 10) are
compared [4] [5].
The four laminates, representing three main fiber
types all with epoxy resins, are:
E-glass
(or
AdvantexTM), QQ1 ELT- 5500-EP
WindStrandTM, WS1
Carbon hybrid (Grafil 34-600, 48k tow), P2B
The laminates have differing contents of 00 plies
relative to 450 plies, slightly different fiber contents,
and different processing. Notable differences in
fatigue performance are that the carbon hybrid is
superior in terms of stress, and shows a much higher
fatigue exponent as com-pared to the glass fiber
materials tested at R = 0.1 (tension-tension fatigue).
The same can be said of the performance of carbon at
R = 10 (compression-compression fatigue). Of the
glass laminates, QQ1 is notably less fatigue resistant
than E-LT-5500-EP in tension while the converse is
true in compression. WindStrandTM is generally
similar to the best of the E-glass laminates in each
case, but slightly stronger in terms of stress, in
tension. The aligned strand structure of the
WindStrandTM WS1 laminates may be advantageous
as compared with the stitched fabrics used for QQ1
and E-LT-5500 [25].

10. Carbon fiber reinforced laminates for wind blades
are most limited by compressive strength and ultimate
strain [22] [23]. Additionally, the presence of even
minor amounts of fiber misalignment has been shown
to reduce static and fatigue properties significantly
[24]. Maximum compressive properties are obtained
with laminates which have the straightest fiber
alignment, generally unidirectional prepreg 0 0 plies;
poorest properties have been found with woven
fabrics, particularly with large tows. Figure 11
compares the compressive static and fatigue properties
for three carbon fiber materials: P2B, relatively thick
(0.3 mm) prepreg with unidirectional carbon fiber 0 0
plies; MMWK C/G-EP, infused tri-axial fabric with
+450 and -450 E-glass plies sandwiching 00 carbon
strands; and CGD4, VARTM processed 00 stitched
carbon fabric with E-glass 450 plies. The P2B laminate
gives properties typical of other large tow prepregs.
The CGD4 laminate is among the best stitched or
bonded carbon fabrics tested [22], but not as good as
the prepreg, apparently due to slight misalignment in
the fabric strands. The MMWK-C/G- EP laminate
properties were at least equivalent to various prepregs
tested in this program, with very straight strands held
in place by the glass 45’s. This fabric contains about
25% off-axis material by volume which reduces the
strength and modulus values relative to 100%
unidirectional carbon laminates [25].

Figure 10: Comparison of compressive fatigue resistance of hybrid
laminates with carbon 00 plies and E-glass 450 plies: materials P2B
(prepreg); MMWK C/G-EP (infused stitched hybrid tri-axial
fabric); and CGD4E (VARTM stitched fabrics) at R = 10.

2)Effect of Carbon Reinforcement
Carbon hybrid laminates are compared in Figure
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Figure 9: Fatigue comparison of multidirectional laminates based on E-glass (QQ1 and E-LT-5500), WindStrandTM (WS1) and carbon
(P2B) fibers at similar fiber contents, in terms of stress (top) and strain (bottom), epoxy resins, R = 0.1 (left side) and R = 10 (right side).

Major issues have been identified which can produce
severe fatigue damage or failure in good quality
coupons at maximum absolute strains in the range of
0.2 to 0.4%:
1. Glass fiber laminates with less fatigue resistant
fabric architectures at higher fiber contents, loaded
in tensile fatigue with R-values in the -0.5 to 0.1
range.
2. Delaminations at ply drops and ply joints, for plies
greater than 1.0 mm thickness for glass fibers, or
0.6 mm for carbon fibers (most R-values).
3. Matrix cracking in off-axis plies, for R-values with
a significant tensile component (glass and carbon
fiber laminates, various resins).
4. Carbon fiber laminates compressive strength and
its sensitivity to fabric or other fiber waviness.
5. Delamination and adhesive failure in complex
details under both static and fatigue loading.
6. Hot/wet conditions can exacerbate these issues
(with the exception of the first).
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VI. FINDINGS FROM REVIEW
Following important points are found during
review of literature:
The relatively new
WindStrandTM based laminates, in addition to
moderately higher modulus, show very good fatigue
resistance under both tension and compression loading,
compared to E-glass. Carbon, either prepreg or the
infused triax hybrid fabric, is very fatigue resistant
under all loading conditions; other infused fabrics
have shown reduced compression resistance. The
increased volume has resulted in an expected
reduction in cost.Delamination resistance under pure
and mixed modes is strongly matrix dependent, with
epoxies generally providing the most resistance. Ply
drop delamination at high fatigue cycles occurs at low
strains regardless of R-value, position through the
thickness or overall laminate thickness. The thickness
of material dropped at a single position is an important
geometric parameter; improvements have been
demonstrated for treatments of the ply drop edge,
including chamfering and pinking.

CONCLUSIONS
Stiffness helps for preventing buckling of parts of the
blade against compressive stresses. Structural
arrangement and dimensions in accordance with
materials selection helps in making the Blade
lightweight thus minimizing the cost. As per study
composites are unique in their ability to be tailored for
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different properties using various reinforcement
configurations and matrix materials. Advanced
composites like fiber-reinforced composites of the
type used in wind turbine blades are laminates that can
be very strong and stiff when loaded in their own
plane, but are much weaker when loaded out-of-plane
because the layers, or plies, can more readily be pulled
apart. Increasingly enabled by the introduction of
newer polymer resin matrix materials and high
performance reinforcement fibers of glass, carbon and
aramid, the penetration of these advanced materials
has witnessed a steady expansion in uses and volume.
As per the review it is concluded that new polymer
resins and reinforcement fibers of glass, carbon and
aramid are most effective performance enhanced
materials.
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Abstract— The dual mass flywheel (DMF) can create
an improved driving experience for manual shift
vehicles. Vibrations and noises that occur during
vehicle operation are absorbed. Fuel consumption is
reduced. This results in economical driving
comfort.Dual mass flywheel is a multi-clutch device
which is used to dampen vibration that occurs due to
the slight twist in the crankshaft during the power
stroke .When the power stroke subsides, the crankshaft
untwists. One wouldn't think a crankshaft would twist
to any significance, but any piece of metal always
deflects a little when a force is applied to it. The rate
that these vibrations occur is referred to as the
torsional frequency. Transaxles experience torsional
vibrations also. When torsional frequencies of the
crankshaft match those of the transaxle an effect
known as torsional resonance occurs, which may
cause excessive wear on the drivetrain components.
Keywords — DMF,Multi-clutch,Damper, Drivetrain.
1.

INTRODUCTION

The dual mass flywheel (DMF) can create an
improved driving experience for manual shift
vehicles.The main function of the dual mass flywheel
is to absorb engine vibrations before they are
transmitted to the driveline, where they may create
gear rattle or excessive wear. To achieve this, the
conventional flywheel is divided into two sections.
The primary section is attached to the crankshaft. The
primary and secondary sections are connected through
springs to isolate engine vibrations from being
transmitted to the transmission. The clutch is bolted
onto the secondary section of the flywheel.

.
1.2 Why to Use Dual Mass Flywheel
The periodic combustion cycles of a 4-stroke
engine create torque fluctuations which causes
torsional vibration to be passed down the drivetrain.
The resulting noise and vibration, such as gear rattle,
body boom and load change vibration, results in a

torsional vibration caused by the engine’s rotating
mass. Owing to its integral spring/damper system, the
DMF almost entirely absorbs this torsional vibration.
The result: very good vibration damping.
Crankshaft torsional vibration occurs because each
power stroke tends to slightly twist the crankshaft.
When the power stroke subsides, the crankshaft
untwists. One wouldn't think a crankshaft would twist
to any significance, but any piece of metal always
deflects a little when a force is applied to it. The rate
that these vibrations occur is referred to as the
torsional

frequency.

Transaxles

experience

torsional vibrations also. When torsional frequencies
of the crankshaft match those of the transaxle an effect
known as torsional resonance occurs, which may
cause excessive wear on the drivetrain components.

.

2. Advantages of DMF over CF
HAVING TWO DIFFERENT MASSES; TWO
DIFFERENT SECTIONS, ISOLATES VIBRATION IN
THECRANKSHAFT FROM PASSING ON TO THE
SECOND MASS TO SOME EXTENT.

THEREBY

PREVENTING
UNDESIRABLE
VIBRATIONS IN THE GEAR BOX, THEREUPON
PREVENTING GEARRATTLE

IMMEDIATE REACT TO INCREASED LOAD
AMPLITUDEDUE TO THE EXISTENCE OF A
MEDIUM IN DMF, BETWEEN PRIMARY AND
SECONDARYMASS; AND CONFIGURATION OF
THROTTLE GEOMETRY DMF CAN BE ADAPTED
TO DIFFERENTREQUIREMENTS BETTER THAN
CFS

decrease in both cabin and driving comfort. The
objective when developing the DMF was therefore to
isolate as much of the drivetrain as possible from the
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3.1.3 Bearing
Large and small ball bearing: The primary mass is
fitted with a turned hub on which the large-size ball
bearing is fitted.
3.1.4 Flange
The task of the flange is to transfer torque from the
primary mass via the arc springs to the secondary
flywheel; in other words, from the engine to the clutch.

.
Fig.1 CF (SMF) VS DMF

3.1.5 Friction control disc
During the start-up process, the DMF operates briefly

3. Dual Mass Flywheel (DMF)
The Dual Mass Flywheel (DMF) is installed
between the engine and the transmission along with

in the resonant frequency range.
3.1.6 Arc springs
The arc spring does the function of damper. The arc

the clutch cover and clutch disc.
3.1Structure of Dual Mass Flywheel

spring is also called as a heart of DMF.The material
used for arc spring is60Si2MnAspringsteel

Fig.2AStructure of Dual Mass Flywheel

3.1.1 Primary Mass
The primary mass or flywheel is connected to the
crankshaft of the engine.

Fig.4 Arc Spring with Different Stiffness

3.1.2 Secondary Mass

3.2 Materials and Properties of Arc Sprin

The engine torque is transferred from the primary
mass to the secondary mass via the arc springs and the

The material used in this investigation is 60Si2MnA
spring steel;

flange.

T Table.1 Design Parameters of Arc Spring

Fig. 3 Structure of Dual Mass Flywheel
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higher

comfort

are

fully

met.

Table.2 Material property of 60Si2MnA

4. Working Principle of Dual Mass Flywheel
The functioning principle of a DMF is simple, yet
efficient. Owing to the additional mass on the
transmission input shaft, the vibration torque range,

Fig.6 Transfer of Torsional Vibrations in DMF

As shown in fig.6 the engine vibrations are reduced
before they are transmitted to the driveline.

which is normally between 1,200 rpm and 2,400 rpm
with original torsion dampers, is moved to a lower
resonance speed range. This ensures excellent
damping of engine vibration even at idle speed.

Fig.7 Working Principle of Dual Mass Flywheel
4.1 With and without Dual Mass Flywheel

Fig 5. Working Principle of Dual Mass Flywheel

1 Engine
2 Clutch
3 Transmission
4 Torsion dampers
5 Primary mass
6 Secondary mass
7 Flywheel
The spring/damper system of the DMF filters out

the torsional vibrationsinduced by the engine as far as

torsional vibration caused by the engine. This prevents

possible from the rest of the drive train. A

gearbox components knocking against each other –

conventional system only satisfies this requirement at

rattling does not occur and the driver’s demands for

high engine speed, because the attainable torsion

Fig.8 Dual Mass Flywheel Arrangement
The goal of torsion damper development is to keep

damper spring rates lead to naturalfrequencies which
are always within the normal driving range.This
unsatisfactory situation led to the development of a
new torsiondamper concept - the dual mass flywheel
(DMFW). This design shifts partof the flywheel
inertia to the transmission input shaft and drastically
lowersthe torsion damper spring rate by introducing
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new spring designs (Figure5.5), thus reducing the

Different compression pressures in various

resonance speed to very low engine speeds.

cylinders.

5. Advantages of Dual Mass Flywheel

Extreme vibration due to worn drivetrain

Elimination of gear rattle

components

Reduced drivetrain noise
6.1 Applications of Dual Mass Flywheel
The DMF is used in luxury cars such as Ferrari 458,

Reduced shifting frequency
Less synchronizer wear

Jaguar XJ, Audi A3 2.0TDI 140 etc.

Lower engine operating speeds save fuel and reduced

Conclusion

emissions
In this way the use of Dual Mass Flywheel with the

Less drivetrain torque fluctuation
Less axial vibrations

utilization of Damping System we can say that the

Long service life

DMF gives the new way of driving experience by
lowering the vibration and used in the most of the

Smooth start/stop performance
Outstanding vibration damping throughout the entire

recent Cars. A vehicle with a DMFW offers increased
fuel economy if the following conditions are met.

rpm range

The vehicle manufacturer reduces idle speed.
5.1Disadvantages of Dual Mass Flywheel

The driver adopts economical driving habits by

Hard to test

driving in higher gears at lower engine speeds both of

Impossible to machine

these factors can be achieved without loss of driving

Costly

comfort. The compact DMFWs offer full dual-mass
5.2An Experimental Case-Study

flywheel function and, therefore, improved noise

An experimental case-study on Dual Mass flywheel
gives the following results at different load condition.
This is shown in tabulated form as follows;
Sr.No.

Load
(gm)

Speed

Torque

Power

Efficienc
y

Acceler
ation

1

1500

1315

0.47088

64.8516

31

32

2

2000

1275

0.62784

83.8386

40

40

3

2500

1245

0.78485

102.3324

49

50

4

3000

1205

0.94176

118.8535

57

63

5

3500

1185

1.09872

136.3616

66

80

6

4000

1155

1.25568

151.8958

74

100

7

4500

1020

1.41264

150.9090

77

125

control for the customer; with only minimal cost
increases when compared to conventional systems.
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Abstract-This Analysis have been conducted to
analyse the different blade angle by Computational
Fluid Dynamics (CFD) in ANSYS software to finding
the maximum air delivery. By finding maximum air
delivery with their blade angle the optimum design is
carried out by comparison of energy consumption i.e.
power with different number of blades of ceiling fan.
The experiments were conducted based on three
different number of blades, have different blade angles,
with constant speed and blade length and
mathematical model was developed. Based on this
analysis optimum design is achieved.
Keywords—Ceiling Fan, Blade Angle, Air delivery,
CFD.

I. INTRODUCTION
The coefficient of performance (COP) of a ceiling
fan which describes the fan efficiency will be
expected to in-crease by changing the blade angle and
enhancing the pro-file of the blades. Thus, this
research aims to conduct a comparative Analysis on
the use of a newly designed ceiling fan which
incorporates special aerodynamic profile and more
efficient set of blades in comparison to the
conventional blades. By changing the angle of blade,
the power needed for operating the ceiling fan will be
decreased and they will be produce high velocity of
airflow. [7] Further, by adding an aerodynamic feature
to the existing at profile, the fan air delivery can be
increased to provide better performance.
For Analysis purpose we are changing the blade
angle and number of blades. ANSYS Software is used
to obtain graphical representation of result. It saves
time and Optimise the design.[2]

Figure 1: 3D Model of Celling Fan Blade

The Drafting is obtained by using AutoCAD
Software And calculating c/s area of blade using
software which is shown in Fig.2

Figure 2: 2D Draft Model of Celling Fan Blade

II. DESIGN OF CEILING FAN BLADE
Blades are key elements of Celling Fan. These
blades are found to be very efficient at low speed,but
at high speed it becomes necessary to study the flow
effects which affects the speed and efficiency of
Celling Fan.
A simple model of fan blade which is obtained by
modelling using SolidEDGE Software.[4] which is
Shown in Fig.1 In This model we take different CrossSections area of the blade 10%,50% and 90%.[9]
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III. AIR FLOW ANALYSIS OF CEILING FAN BLADE
Analysis of designed fan blade which taken in
ANSYS CFD Software with different blade angles and
number of blades.[7]
For CFD Analysis we take constant velocity of air
= 11.07 m/s take place.
For CFD Analysis we take three cross section 10%,
50% & 90% of blade and .
10% c/s of Blade
50% c/s of Blade
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90% c/s of Blade
The results air velocities of 8 0 100 110 120 and 130
of Blade angle in three C/s of Blade is Shown in
Following Figures.
Analysis of 8 Degree 10% cs of Fan Blade which is
shown in figure.3

Analysis of 10 Degree 10% cs of Fan Blade which
is shown in figure.6

Figure 6: Analysis of 10 Degree 10% cs of Blade

Figure 3: Analysis of 8 Degree 10% cs of Blade

Analysis of 10 Degree 50% cs of Fan Blade
which is shown in figure.7

Analysis of 8 Degree 50% cs of Fan Blade which is
shown in figure.4

Figure 7: Analysis of 10 Degree 50% cs of Blade

Analysis of 10 Degree 90% cs of Fan Blade which
is shown in figure.8
Figure 4: Analysis of 8 Degree 50% cs of Blade

Analysis of 8 Degree 90% cs of Fan Blade which is
shown in figure.5

Figure 8: Analysis of 10 Degree 90% cs of Blade

Similarly, analysis for 110 ,120 & 130 blade angle
take place.

Figure 5: Analysis of 8 Degree 90% cs of Blade
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IV. VELOCITY CALCULATIONS FROM ANALYSIS
FIGURES
A)For finding optimum blade angle
1) 8 Degree
a) 10% c/s area-5.588e+000 =5.588
b) 50% c/s area-1.116e+001 =11.16
c) 90% c/s area-1.550e+001 =15.50
Average Velocity =10.74 m/s

C) For 3 blade ceiling fan

2)10 Degree
a) 10% c/s area-5.500e+000 =5.50
b) 50% c/s area-1.104e+001 =11.40
c) 90% c/s area-1.667e+001 =16.67
Average Velocity =11.07m/s
3)11 Degree
a) 10% c/s area-5.288e+000 =5.288
b) 50% c/s area-1.093e+001 =10.93
c) 90% c/s area-1.658e+001 =16.58
Average Velocity =10.93 m/s

D) For 4 blade ceiling fan

4)12 Degree
a) 10% c/s area-5.353e+000 =5.353
b) 50% c/s area-1.076e+001 =10.76
c) 90% c/s area-1.626e+001 =16.26
Average Velocity =10.79 m/s
5)13 Degree
a) 10% c/s area-5.186e+000 =5.186
b) 50% c/s area-1.078e+001 =10.78
c) 90% c/s area-1.621e+001 =16.21

V. RESULT

Average Velocity =10.73 m/s
B)For finding optimum design at 10 degree
blade angle
ϴ =Blade angle = 100
V = Velocity of air = 11.07 m/s
N= Revolution = 200 rpm
R=Radius of circumference = 0.5 m
Angular velocity

According to kinematics equation.

We have considered the 5 different blade angles are
as shown in following table and these blade angles
represent their maximum air velocity. By these the
maximum air velocity is obtain at 10 blade angle of
ceiling fan.
Blade Angle
8
10
11
12
13

Maximum air Velocity (m/s)
10.74
11.07
10.93
10.79
10.73

Table 1: Maximum Velocities of Different Blade Angle

C) For 2 blade ceiling fan
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Therefore optimum design can be obtained at 10
blade angle of ceiling fan. Hence following table
considered only 10 blade angle. The power at 2, 3, 4
no. of blades is shown in following table. Therefore
the energy consumption i.e. power is maximum by
using 4 no. of blades and velocity is also maximum.
The power and velocity is moderate by using 3 no. of
blades and the power and velocity is least by using 2
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no. of blades. Therefore optimum design is 3 no. of
blades ceiling fan.
No. Of Blades
2
3
4

Air Velocity (m/s)
23.14
33.21
44.28

Power (watt)
34.34
37.48
40.59

[12] H. V. Mahawadiwar, V.D. Dhopte, P.S.Thakare, Dr. R. D.
Askhedkar, ”Cfd Analysis Of Wind Tur-bine Blade” , H. V.
Mahawadiwar, V.D. Dhopte, P.S.Thakare, Dr. R. D.
Askhedkar / International Journal of Engineering Research
and Applications (IJERA),Vol. 2, Issue 3, May-Jun 2012.
[13] Masine Md. Tap, Haslinda Mohamed Kamar, Ab-dul Kadir
Marsono Nazri Kamsah and Khairul Amry Mohd
Salimin, ”Simulation of Thermal Comfort of a Residential
House” , IJCSI International Journal of Computer Science
Issues, Vol. 8, Issue 5, No 2, September 2011.

Table 2: Power consumption of Number of blades

Therefore, from tables 2 the 3 number of blades
ceiling fan is optimum design by using 10 blade angle.

VI. CONCLUSION
As we have studied about CFD analysis of ceiling
fan. By these we conclude that the maximum air
velocity is obtain at 100 blade angle.
Also the power consumption and air velocity is
optimum at 3 no. of blades of ceiling fan. So we can
conclude that 3 numbers of blades of ceiling fan is
optimum design.
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Image Inpainting
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Abstract- Inpainting refers to the art of restoring lost parts of
image and reconstructing them based on the background
information i.e. Image inpainting is the process of
reconstructing lost or deteriorated parts of images using
information from surrounding areas. The purpose of
inpainting is to reconstruct missing regions in a visually
plausible manner so that, it seems reasonable to the human
eye. There have been several approaches proposed for the
same.
This paper introduce a new image inpainting approach
which include salient structure completion and texture
propogation.In salient structure completion step, incomplete
salient structure are detected using wavelet transform and
completion order is determined through color texture and
curvature features around the incomplete salient structures. In
the texture propagation step first synthesizes texture
information of completed salient structures. Then the texture
information is propagated into remaining missing regions. A
number of examples on real and synthetic images demonstrate
the effectiveness of algorithm in removing occluding objects.
Keywords— Exemplar, Image inpainting, Object removal,
Structure completion, Texture Synthesis.

I. INTRODUCTION
Image inpainting refers to the process of
filling-in missing data in a designated region of the
visual input. The object of the process is to reconstruct
missing parts or damaged image in such a way that the
inpainted region cannot be detected by a casual
observer. Image inpainting has been widely investigated
in the applications of digital effect (e.g., object
removal), image restoration (e.g., scratch or text
removal in photograph), image coding and transmission
(e.g., recovery of the missing blocks), etc.
Image inpainting approaches can be roughly
divided into three categories, Partial Differential
Equation (PDE) based approaches, feature based
approaches, exemplar based approach.PDE based
approaches
introduced by [1],[3],[4]. This
method attempt to fill the missing regions of an image
through a diffusion process which smoothly propagates
information from boundary toward interior of the
missing region. This diffusion process is simulated
through solving a high order PDE. But these PDE
based image inpainting techniques work at the pixel
level, and perform well for small gaps. However, for
larger missing regions or textured regions, the PDE
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based methods cannot maintain texture detail, which
often leads to blurry artifacts. The main point of interest
in PDE based inpainting is a reasonable course of edges
(discontinuities) which essentially form a one
dimensional subset of the image. PDE inpainting
algorithms usually fail if they are applied to a textured
area or in areas containing regular pattern. The Second
category is texture synthesis algorithms use a sample of
the available image data and aim to fill the inpainting
domain such that the color relationship statistic between
neighbored pixels matches those.
For feature-based approaches, used different edge
properties to reconstruct missing structures and filled
areas between reconstructed borders by smooth
continuation of surrounding image data. It used a primal
sketch model to catch.
The global image structure, and then reconstructed the
missing structure by using the sketch lines [5]. The
inpainted results of feature-based approaches depend on
precisely-detected image features.
For exemplar based approaches which tries to fill
the missing regions by copying content from the
existing part of the image. The exemplar-based method
starting with the seminal work of [10] can be divided
into two kinds, pixel level method [15] and patch level
method [6],[8],[13] The difference is whether the
textures are synthesized by one pixel or one patch at
each step. Up to now, in the most famous exemplarbased inpainting method proposed by [8], the inpainting
order is determined by the structure information of the
image. Their insight is that the source region should be
propagated along linear isophotes first, thus making the
inpainting reasonable regardless of the boundary shape
of the inpainting region. However, Reference [8] is
limited to inpaint linear structures, often resulting in
discontinuities of curving structures. There are several
improved exemplar-based inpainting approaches based
on the References [6],[13] However, a major drawback
of these exemplar-based approaches stems from their
greedy way of filling the image, which can often lead to
visual inconsistencies.
In this paper we proposed an inpainting method
based on automatic incomplete salient structure
detection and completion which improves the greedy
inpainting method. The wavelet transform edge
detection is utilized to detect incomplete salient
structures. Then the incomplete salient structures are
completed in the missing area through curve fitting and
extension. The completed salient structures are used to
guide exemplar based texture propagation.
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II. SALIENT STRUCTURE COMPLETION
ALGORITHM
A. Incomplete salient structure completion
Fig.1 provides an overview of the proposed
inpainting
method, which is explained in details as
follows.

Fig1.system overview

1. Incomplete salient structure extraction:
As inpainting images usually contain large
number of structures while the salient structure is
limited. Therefore, our approach pays attention to the
integrity of salient structures. The salient structures are
generally the most important edges of the image.
Different from other edges, the salient structures allow
us to immediately concentrate on objects of interest in
the image. However, the salient structures are often
confused with a cluttered background. In order to
extract the incomplete salient structures, texture
information and less significant edges should be
ignored. Therefore, we firstly implement a Gaussian
blur operation on the original image and the kernel is
given in following equation:

(1)
Then, we use wavelet transform to extract the salient
structures second-order derivative.[18]
2. Incomplete salient structure completion:
The incomplete salient structures are
completed in the missing area through curve fitting and
extension principle. Connecting incomplete salient
structures is the key to obtain creditable inpainting
results. However, simple connection or extension of the
incomplete salient structures usually leads to negative
results. Therefore, we should connect the incomplete
salient structures to human visual characteristic more
approximately. the human visual system completes the
incomplete structures by considering similarity their
similarity. According to this characteristic, we propose
two rules in the incomplete structure completion
algorithm:
(a) Completeness: All the extended incomplete salient
structures should intersect at the target area to ensure
that none of the restored structures passes through the
target area.
(b) Continuation order: The similar incomplete salient
structures are marked up as a pair and connected at first.
The unpaired incomplete salient structures should be
extended into the target region until they intersect with
the completed paired structures. Inspired by contentbased image retrieval (CBIR), color, texture and
curvature features are used to determine the similarity of
incomplete salient structures.
B. Texture propagation
The inpainting methodology of the exemplarbased method can be defined as follows: given an
incomplete image I, as well as the target (missing)
region Ω, and source region ϕ where ϕ is a subset of
I/Ω, the inpainting process is to fill the target region Ω
by propagating information from ϕ as shown in
Fig.2[8].
1. Texture propagation of completed salient structures:
After structure completion, we propagate texture
information into the target region through patch based
inpainting method (the patch size is n x n pixels). This
algorithm fills the texture information by computing a
prior target patch. The prior target patch p(t) is defined
as follows:
P(t)= C(p) x D(P)
(2)

(3)
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(4)

Where D (p) is data term and C (p) is confidence
term.ᵠp is the patch with p to be the center pixel. Size
(ᵠp) is the number of pixels in patchᵠp. c(p) is assigned
to each pixel p(x, y) to indicate its reliability. During
initialization, C(p) is set to 1 in source region and 0 in
the target region. n(p) is a unit vector orthogonal to the
front ɗ Ω ,
I(p) is the isophotes which are
perpendicular to gradient direction I(p). the region
filling algorithm is explain in Table1 below. However,
applying texture synthesis algorithm directly may
generate poor results. The texture synthesis algorithm
may produce irrelevant texture information from the
entire source region. To overcome this deficiency, we
first synthesize the texture information of the completed
missing structures .The texture information of the
completed missing structures should be copied from the
corresponding incomplete structures. For each
completed structure, the source region should be
pruned.

large target regions that need to be filled. The proposed
method fills the residual texture information in a more
effective way. The completed salient structures (or their
extension) divide the target region and source region
into several sub-regions. Each target sub-region is
usually adjacent to one source sub-region. Therefore,
we can synthesize the residual texture information for
each target sub-region from the corresponding adjacent
source sub-region. If there is more than one adjacent
source sub-region, they should be merged as one subregion. With, Patched based method texture information
of target sub- region can be reliably and efficiently
propagated from the corresponding adjacent sub-regions

Extract the manually selected initial front ɗ Ω0
Repeat until done:
1a. Identify the fill front ɗ Ωt. if Ωt=Ø ,exit.
1b. Compute priorities P(p)

2a.Find the patch with maximum priority.
i.e
.
2b. Find the exemplar

that minimizes

.
2c. Copy image data from

to

,

3.Update C(p)
TABLE 1
REGION FILLING ALGORITHM

Fig 2: Exemplar based inpainting: a) Original image with target, its
contour and source region. b) The filled patch marked by highest
priority pixel. c) Most likely candidates for filling the patch. d) Pixel
with highest priority is filled with the matching patch

2. Texture propagation of residual region:
After the texture information of completed
missing structures has been propagated, there are still

ISSN: 2231-5381

http://www.ijettjournal.org

Page 122

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

III.EXPERIMENTAL RESULT

structure divides the target area into several sub-regions.
Then, texture propagation is used to synthesize the
texture information with samples from corresponding
adjacent sub-regions. It offers more precise texture
information without blur and it worked well for large
texture region
.
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Fig.3 The Texture Propogation results: (a) the mask Image
(b) the image inpainting result

IV. CONCLUSIONS
In this paper, we have presented a novel inpainting
method based on automatic salient structure completion.
Using incomplete salient structure extraction and
completion, this method completes the structure of
missing region reasonably. The completed salient
.
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ABSTRACT
Liquid Petroleum Gas (LPG) as an alternative fuel
has some excellent physical, chemical and
combustion characteristics like aspects that makes it
to be preferred fuel for Spark Ignition (SI) engine. It
is observed that for slow speed engine, the indicated
power could be directly calculated from the indicator
diagram, but in modern high-speed engine it is
difficult to obtain accurate indicator diagram due to
effects of inertia forces. In such cases Morse Test
could be used to measure indicated power, frictional
power and mechanical efficiency of multi-cylinder
engine. Friction of the piston ring assembly is a
major contributor in total frictional losses in SI
engine and piston ring assembly is dominant source
of engine rubbing forces. This paper presents review
on comparisons of frictional power losses, brake
power and other performance parameters for spark
ignition engine fueled by petrol and LPG under
various engine operating conditions
KEYWORDS:
Performance
Characteristics,
Frictional Power Loss, Morse Test, Engine
Efficiency.
I. INTRODUCTION
Today, use of petroleum products has
increased tremendously and the increased use of
automobile, rapid rate of industrial and technological
development throughout the world. Gasoline is the
fuel of the majority of spark ignition engine with the
transport sector and the problem of fuel scarcity has
become very grave. From the past few decades
alternative fuel has continued to be studied due to
possibility of lower emissions and lower cost & for
better performance.
The major alternative
fuel
under
considerations are Liquefied Petroleum Gas (LPG)
which is obtained from the hydrocarbon produced
during the refining of crude oil and from heavier
component of natural gas. The acceptance of
alternative fuel by the public depends on the fuel cost
and perception of performance of the vehicle, safety
and environmental impact. LPG is a petroleum
derived coloured gas and consist of propane or
butane or mixture of both, LPG has high octane
rating of nearly 110 RON which enables higher
compression ratio to be employed and hence give
higher thermal efficiency.
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LPG has the following characteristicsBy volume, realative fuel consumption of LPG is
about ninety percent of that of gasoline.
2. The LPG has higher octane number of about
110, which enables higher compression ratio to
be employed and gives more thermal efficiency.
3. Due to gaseous nature of LPG fuel distribution
between cylinders is improved and smoother
acceleration and idling performance is achieved.
4. The Engine life is increased for LPG engine as
cylinder bore wear is reduced & combustion
chamber and spark plug deposits are reduced.
5. Due to higher ignition energy requirement,
Starting load on the battery for an LPG engine is
higher than gasoline engine..
6. LPG system requires more safety. In case of
leakage LPG has tendency to accumulate near
ground as it is heavier than air. This is hazardous
as it may catch fire.
7. The Volume of LPG required is more by 15 to
20% as compared to gasoline.
8. LPG operation increases durability of engine and
life of exhaust system is increased.
9. There is reduction in power output for LPG
operation than gasoline operation.
10. LPG has lower carbon content than gasoline or
diesel and produces less CO2 which plays a
major role in global warming during
combustion.
11. The LPG powered vehicles have lower ozone
forming potential and air toxic concentrations.
[6]
The objective of the study is to compare the
operational performance of engine under the variable
operating conditions and for the performance, the
Morse test to be used in which one by one cylinder is
cut off and the frictional power was measured for
constant speed under variable load. For the heat
balance sheet, calorimeter is used to find BSFC.
To carry out the performance test using
gaseous fuels there is need for modification in
conventional petrol engine which is depend on the
type of fuel used for the performance.
1.
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II.
ENGINE MODIFICATION SYSTEM FOR
LPG OPERATION:

Fig 1 Vacuum Mixing system [6]
In this system, a constant air-fuel mixture is
supplies to the engine (through gas-air mixer) while
in the second system the fuel is injected at right time
with right quantity according to engine operating
conditions.
Usually a mixer system is shown in fig. 1 in
which mixer is installed to the airflow just before the
intake control valve, and it is essentially a tube which
the air flows through. It has a carefully designed
internal profile though, such that the air initially
flows through a medium diameter hole, which then
expands to the maximum internal diameter of the
tube as the airflow continues. Since air has
momentum, this creates a partial vacuum at the
expansion point. This vacuum is proportional to the
airflow rate and the LPG systems are used to meter
the amount of gas joining the airflow. Just at this
expansion point, there are some small holes inside
the mixer. These pick up the partial vacuum and send
this back along a pipe to a vaporizer. The vaporizer
has a large diaphragm which responds to the amount
of vacuum in the mixer. As this vacuum (i.e. airflow
rate) increases, the diaphragm is pulled on (since the
other side of it is referenced to normal atmospheric
pressure) and this opens a progressive valve, which
controls how much LPG is allowed in. So more LPG
is expanded to gas. This gas goes back down to the
same tube into the mixer, joins the airflow and goes
off into the engine to be burnt in the same way as
petrol. Open loop LPG system operates in the way
described. A restrictor valve is added to the pipe
between the mixer and the vaporizer, which the
installer will use to tune the system. By adjusting this
valve, the installer can tune how much of the vacuum
the vaporizer experiences, so can control how much
gas can join the airflow and so keep the engine in
tune. However, vaporizer diaphragms bed in over
time, so gradually the tuning drifts out. Also the
response of the diaphragm to the vacuum is fairly
course, and it's not always feasible to tune the system
such that the correct mixture is presented to the
engine under all loads and conditions. These systems
do work, but for better performance regular re-tuning
is required. [6].
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II. PERFORMANCE MEASURSRMENT:
The friction horsepower can be measured by the
following techniques.
a) Measurement of FMEP from IMEP.
b) Break down motoring test.
c) Willians line method
d) Morse test.
The difference between indicated power and
the brake power output of anengine is the friction
power.[1][2]
• The frictional losses are ultimately dissipated to the
cooling system (and exhaust) as they appear in
the form of frictional heat and this influences the
cooling capacity required. Moreover, lower
friction means availability of more brake power;
hence brake specific fuel consumption is lower.
• The bsfc rises with an increase in speed. The
level of friction decides the maximum output of
the engine which can be obtained economically.
In the design and testing of an engine;
measurement of friction power is important for
getting an insight into the methods by which the
output of an engine can be increased. In the
evaluation of ip and mechanical efficiency
measured friction power is also used.
If the mean effective pressure is based on BP it is
called the brake mean effective pressure (and if
based on IHP it is called indicated mean effective
pressure (IMEP).
Similarly, the friction mean effective pressure
(FMEP) can be defined as,
FMEP = IMEP - BMEP
The torque is related to mean effective
pressure by the relation,
BP = 2NT
60
Pim LANk
IP =
60
IV.
DETERMINATION OF FRICTION
POWER BY MORSE TEST :
This method is suitable and used to
determine the power lost in overcoming the friction
and the power developed by the engine is greater
than what is available at the output shaft, as some
part of the total power developed by engine is lost
due to the friction.
Morse Test is carried out as follows.
The engine is run at maximum load at
certain speed . The B.P is then measured when all
cylinders are working. Then one cylinder is made in
operative by cutting off the ignition to that cylinder .
As a result of this the speed of the engine will
decrease. Therefore , the load on the engine is
reduced so that the engine speed is restored to its
initial value . The assumption made on the test is that
frictional power is depends on the speed and not
upon the load on the engine .
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Formulae used:

Brake power, BP = 2NT
60000
Where,
T = Torque = RS N-m
R= Torque arm length
S = spring balance reading (kg)
Total Fuel consumption

1.

2.

TFC = q    3600 ( Kg/hr)

t

1000

Where,
q=
t=

3.
4.

5.

6.

7.

8.

9.

Fuel consumption (10cc)
Time taken for 10cc of fuel
consumption (sec)
ρ=
Density of diesel (kg/m3)
Specific Fuel consumption SFC,
SFC = TFC/BP (Kg/Kwhr)
Heat input,
HI=TFCx calorific value/3600 (Kw)
Where
CV= 43000 Kj/Kg
Indicated power
Ip = ip1 + ip2 + ip3 + ip4 ( kw)
Where,
Ip1 = bp – bp1
Ip2 = bp – bp2
Ip3 = bp – bp3
Ip4 = bp – bp4
Brake thermal efficiency ,
(ηbth) = BP (%)
HI
Indicated thermal efficiency,
(ηIth) = IP (%)
HI
Mechanical efficiency ,
(ηm) = BP (%)
IP
Frictional Power
FP = BP – IP
(Kw)

(V) LITERATURE REVIEW
1. C. S. Mistry [4] are experimentally find out the
results for the Morse test, with gasoline
operation the liquid fuel must be provided with
necessary heat for its vapourization and mixed
with the correct amount of air while the gaseous
fuels the carburetor need only to mix the proper
amount of air so as to produce homogenous
mixture with the right equivalent ratio to be fed
to the engine. It is to be expected that the
performance of the multi-cylinder engine on
gaseous fuels will be superior to gasoline in
terms of fuel mixture, distribution among the
various cylinders.
The results found from the Morse test
indicate the frictional power increases with
increase of the speed of an engine and it is also
found that the frictional power to be higher for
petrol compared to LPG which is because of
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2.

short warm-up period to generate enough heat
for gaseous fuel vapourization and to warm-up
the lubricating oil.
Zuhadi Salhab, Md. H. Qawasmi et. al. [6]
They performed the test on four stroke four
cylinder Mazda 3i engine by varying the torque
and the engine speed and measuring the engine
performance. The test were repeated for gasoline
and LPG as well but no modification of air-fuel
ratio was made and experimentally they
conclude that the use of LPG instead of
conventional gasoline will mean reduction in
low engine brake power, brake specific fuel
consumption with a loss of approximately 7%.

Fig.2. Brake specific fuel consumption

(bsfc)

Fig3. Brake specific fuel consumption (bsfc)

Fig.4.
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6.

Fig 5. Brake power and engine speed at different
torque.[6]
Figure 5 shows full capacity of operation with LPG
and gasoline with a small decrease of power with
LPG, probably due to the loss of volumetric
efficiency when using a gaseous fuel due to the
intake air displacement (lower density for gas).
Although the maximum power developed by the
injected LPG is almost the same as in gasoline , its
performance over the whole speed range is about 7%
lower (compared with other results in [13], test
results show
6 % less power with LPG than with gasoline).
3. Hakan Bayraktar & Durgun Orhan [9]
They compared the result obtained from the
experimental studies between LPG and Gasoline fuel
as
- In the case of using LPG in SI engines, the
burning rate of fuel is increased, and thus, the
combustion duration is decreased. As a
consequence of this, the cylinder pressures and
temperatures predicted for LPG are higher than
those obtained for gasoline.
- The maximum cylinder pressures and temperatures
predicted for LPG are higher. This may cause
some damages on engine structural elements.
- LPG reduces the engine volumetric efficiency and,
thus, engine effective power. Furthermore, the
decrease in volumetric efficiency also reduces
the engine effective efficiency and consequently
increases specific fuel consumption.
- LPG decreases the mole fractions of CO and NO
included in the exhaust gases.
4. Patton K., Nitschke R. & Heywood J.B [5]
predicted the friction mean effective pressure
(FMEP) for S.I. engine & include prediction of
rubbing losses from the crank shaft,
reciprocating & valve train component.
5. Dhiraj karla, Dr. Viresh Babu A. Vijay
Kumar [10] reviewed the previous studies on
LPG fuel S.I. engines power output volumetric
efficiency from LPG found to be decreasing but
advancing the ignition timing & increasing the
compression ration has on adverse effect on
NOx & brake thermal efficiency was found to be
increased with LPG fueled S.I. engine also
emission characteristics are also improved as
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7.

8.

9.

HC, CO & CO2 showed reduction in
concentration with LPG.
Mistry, C and Gandhi, A [7] Experimentally
they found that for both fuel, it was observed
that brake thermal efficiency and indicated
thermal efficiency increases with increase in
speed and it will be higher for petrol than LPG.
This is because of higher fuel consumption in
case of LPG as compared to petrol. It is also
found that brake power developed is higher in
case of LPG whereas heat carried by jacket
water is covered by exhaust gases and
unaccountable losses are higher in case of petrol
engine.
M.K. Dubey & R. Randa [3] are
experimentally found out brake specific fuel
consumption (B.S.F.C.) is comparatively lower
for LPG & also brake thermal efficiency for
LPG are more than petrol fuel for the same load.
Hamatake et. al.[11] studied the frictional
behaviour of piston ring assembly by varying no.
of piston rings and concluded that to reduce the
friction losses, decrease the number of rings.
Ali M. Pourkhesalian, Amir H. Shamekhi and
Farhad Salimi [12]investigated the performance
of a four stroke, four cylinder SI engine fueled
with different alternative fuels. It was evaluated
that the engine fueled with gaseous fuels
resulted decrease in volumetric efficiency and
power
output,

Fig 6. Volumetric efficiency and Engine
Speed.
Power and torque mainly depend on an engine’s
in-cylinder mixture mass. Therefore volumetric
efficiency plays one of the most important role
among the engine parameter [12].
VI. CONCLUSION
It can be concluded from this review that the
power output and volumetric efficiency are
decreased but the break thermal efficiency is found
to be increased using LPG as performance variables
of S.I. engine. It is to be expected that the
performance of multi-cylinder engine of gaseous fuel
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with Morse test would be superior with respect to
gasoline in terms of fuel mixture at variable load and
speed conditions, brake thermal efficiency and
indicated thermal efficiency are found to be higher
for different speed because of lean burning nature of
the gaseous fuel with reduction in dissociation
frictional losses and low burned gas temperature. It is
observed that there is lot of scope for further research
through experimentation for increasing efficiency by
reduction in frictional losses and performance
enhancement.
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ABSTRACT
Injection molding is one of the most flexible and
important operation for mass production of plastic
parts. In injection molding process, cooling system
design is very important as it largely affects the cycle
time. A good quality cooling system design can
reduce cycle time and attain dimensional stability of
the part. In order to reduce the cycle time, and
control the even distribution of temperature, it is
required to create conformal cooling channels,
which match to shape of cavity of the mold and core.
This paper presents a simulation study of various

I. INTRODUCTION:
Plastic injection molding process is the most
common process for economically mass producing of
various complex geometries and shapes plastic parts
[1]. In injection molding the molten plastic is
injected into the mold cavity and cooled
subsequently to form shape of the mold. Most
commonly used materials for injection molding
process are Thermosetting and Thermoplastic
Polymers. Injection molding machine consist of a
hopper through which granules of the plastic material
enter a screw-type plunger. The screw-type plunger
is operated by prime mover or any hydraulic system.
Heaters are provided on the exterior side of this
plunger which gradually heats the plastic granules as
it move forward through the screw. The molten
plastic is injected at the nozzle end through a small
opening in the mold cavity. The mold core clamps to
the cavity and mold area is formed where the filling
of molten plastic takes place. The mold is cooled by
water channels around the mold cavity. The three
main phases in injection molding are filling; cooling
and ejection. Out of these, cooling process takes
about 50-75% of cycle time. In conventional
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types of cooling channels in an injection molded
plastic part and compares the results in terms of time
to ejection temperature, temperature profile,
contraction and part warpage to determining the
configuration which is more suitable to provide
uniform cooling with minimum cycle time. The
Autodesk Mold Flow Insight (AMI) simulation
software is used to study the results of the cooling
channels performance.
KEYWORDS: Injection Molding, conformal
cooling, mold flow, cycle time, simulation

Injection Molding process, straight holes are drilled
in the mold cavity through which water passes for
cooling the mold. A fine surface finish on the mold
can be obtained by using uniform cooling. This
increases the cycle time of product, which is
undesirable. On the other hand if cycle time of
product reduced, chances of getting improper surface
finish are higher. It is therefore important to obtain a
solution in which reducing cooling time also reduces
cycle time. It also shows that cycle time of product is
dependent on cooling of the mold. An efficient
cooling circuit design reduces the cooling time,
which in turn increases overall productivity. [10]
Moreover, uniform cooling improves part quality by
reducing residual stresses and maintaining
dimensional accuracy and stability (see Figure-2).
Some of the major problems facing injection molders
today are reduce cycle time, part warpage and
shrinkage alongside lowest costs. Nowadays it is
possible to design and simulate different cooling
configuration of the plastic part and investigate the
proper cooling system for the plastic part by using
computer simulation software AMI.
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Figure-1: Mold cooling accounts for more than two-thirds of the total cycle time [10]

Figure-2: Proper and efficient cooling improves part quality and productivity [10]

II. Components of Mold Cooling

System

A mold cooling system typically consists of the
following items:
Temperature controlling unit
Pump
Supply manifold
Hoses
Cooling channels in the mold
Collection manifold
The mold itself can be act as a heat exchanger, with
heat from the hot polymer melt taken away by the
circulating coolant.
III. Design of Part and Cooling Channels
In this study, a plastic part has been designed using
CATIA V5 as shown in figure 3. Part is of 2 mm in
thickness and 182 mm in height. The IGES (Initial

ISSN: 2231-5381

Graphics Exchange Specification) CAD model of the
plastic part has been imported to AMI to analyze the
component.
Polypropylene has been assigned as a material for
plastic part. Melt temperature and mold surface
temperature have been maintained at 225°C and
38°C respectively. The best gate location analysis
has been done and it is found to be located in the
middle of the base of the plastic part. Water was
selected as the coolant liquid for all analysis because
it has high cooling property, economically viable and
also environmentally friendly. Figure 4 shows four
types of cooling channels considered in this analysis.
All cooling channels had the same diameter of 10
mm. The depth of the cooling channels from cavity
surface and distance between cooling channels
centers were 25 mm and 40 mm respectively. The
coolant Reynolds number was calculated to be 9750
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and temperature at coolant inlet was 20°C, which
indicates that flow of water was fully turbulent.

Figure 3: CAD Model of the plastic part

(a)
(b)
(c)
(d)
Figure 4:Cooling channel types: (a) Normal, (b) conformal combination with baffle, (c) conventional
combination with conformal and (d) conformal
IV. Plastic Simulation Study:
Autodesk Mold flow Insight has been used to design
the cooling channels and perform Cool, Flow, Pack
and Warp analysis. Dual Domain Meshing (Fusion
mesh) was used with number of elements being
30770. The quality of the mesh can be improved with
manual meshing techniques. The maximum aspect
ratio was improved significantly from 20 to 10.
Similarly match percentage has improved from
81.4% to 91.6% as well as reciprocal percentage has
improved from
7.2% to 88.3%. Molding Windows is quick analysis
to evaluate the best material conditions that are
needed to produce part. Molding Windows is used to
determine the best processing conditions and
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evaluate the sensitivity of the part to the molding
process. It also evaluates gate locations and gains a
measure of part design quality to improve
manufacturability. It also helps to determine
variation in mold temperature, melt temperature and
injection to produce high quality of the part. Figure
5shows the zone plot for Polypropylene material
Purell HP570R. The X-axis is melt temperature and
injection time. The Y-axis mold temperature. The
zone plot has three areas, which are green, yellow
and red. It is clear from the fig.5 that the zone plot
selected is within green area (Preferred). This means
we are able to mold the part and the quality will be
high and hence the part will be acceptable by
customers after producing.
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Figure 5: Molding Windows

V. Results and Discussion
The simulation results in terms of time to reach part
ejection temperature (time to freeze) indicates that
normal cooling channels took around 75 seconds to
reach ejection temperature for most of the plastic
parts as shown by blue colors in figure 6 (a). It
shows that this cooling channel is the slowest
cooling system as it requires more time than other
systems. This is because of its structure that
consists of straight drilled holes in the mold. These
holes have limitations in terms of geometric
complexity, non uniform cooling between the
surfaces of the part and cooling fluid mobility
within the injection mold [1]. However, time to
reach part ejection temperature decreased to around
44 seconds with the use of conformal cooling
channel combination with baffle showing
significant improvement as can be seen in blue
shades in Figure 6 (b) and faster by nearly 43% in
comparison with that of normal straight channels
for same pitch distance and the same channel
diameter. With the use of conventional cooling in
combination with conformal cooling channel in the
core, the value of time to reach part ejection
temperature reduces to around 43 seconds as can be
seen in blue in figure7 (a). The cooling time then
reduced to around 37 seconds for the fully
conformal cooling system as can be seen in blue
figure7 (b) thus cooling the product the fastest, by
49.6% faster than normal cooling channel, and up
to 12% faster than conformal cooling channel in
combination with baffle, that is the lowest value
when compared to the rest of the cooling channel
used in the analysis.
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(a)

(b)

Figure 6: Time to reach part ejection
temperature (Time to freeze part) with (a)
normal, (b) conformal combination with baffle,
cooling channels [1]
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(a)

(a)

(b)

Figure 7: Time to reach part ejection
temperature with (a) conventional combination
with conformal, (b) conformal, cooling channel
[1]
This is due to conformal cooling lines follow the
part geometry in the mold and because of optimum
placement resulting in uniform mold temperatures.
In conformal cooling, results show the predicted
temperature difference across the part thickness is
drastically reduced and becomes more uniform
than other cooling channels. In addition, in a
conformal cooling channel, the mold surface
temperature is fairly uniform around the part.
Figure8 (a) shows temperature profile for normal
cooling channel, to demonstrate the temperature
distribution. Since mold surface temperature is
38°C in all types of cooling channels, as a result,
the normal cooling channel has non-uniformity of
temperature distribution within the range from
42.46°C to 131.2°C as shown in figure8 (a), which
means that lowest value (42.46°C) is more than
mold surface temperature which is 38°C. In
contrast, small temperature variation from 27.09°C74.39°C is with the use of conformal cooling
combination with baffle as can be seen in figure8
(b).

(b)

Figure 8: Temperature profile of part with (a)
normal, (b) conformal combination with baffle,
cooling channels [1]
In conventional cooling in combination with
conformal, temperature distribution lies within the
range from 26.61°C to 74.53°C as shown in figure
9 (a). These cooling channels cannot provide the
uniformity for all portions of part. On other hand,
the temperature is uniformity distributed for all
portions of part 21.79 °C with the use of conformal
cooling channel as described in figure 9(b). Also
the highest temperature in the whole analysis is
reduced by more than 36%.

Figure 9: Temperature profile of part with (a)
conventional combination with conformal, (b)
fully conformal cooling channels
Therefore, it can be concluded that this result gives
clear evidence that conformal cooling channel
provides better temperature consistency and
uniformity than other cooling channels even in
complex part. Figure 10 summarize the results
obtained from Autodesk Mold flow Insight
analysis. Figure 10 shows the comparison for time
to freeze and maximum temperature profile.
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Figure 10: Comparison of time to reach ejection temperature and maximum temperature [1]
Volumetric shrinkage is inherent in the injection
molding process, where the molded plastic part
shrinks with cooling and solidifying of material.
Shrinkage can sometime be to the extent of 20
percent by volume. Figure 11(a) shows that in
normal cooling channel, volumetric shrinkage is
17.01%, which is highest among all types of
channels. This rapid increase of volumetric
shrinkage and its spread around the part center is
due to premature pressure removal [1]. This high
value of shrinkage can be reduced by changing the
sharp corners to radius and improve some part
features. On the other hand, the value of shrinkage
has been decreased to 16.72% with the use of a
conformal cooling combination with baffle as
shown in figure 11 (b). It shows that by adding
baffles to the conformal cooling channel,
volumetric shrinkage can be reduced and made
more uniform. In case of conventional cooling
combination with conformal in figure 12 (a), the
result shows that volumetric shrinkage has been
reduced slightly to 16.70 %. In the conformal
cooling channel, the value of volumetric shrinkage
has been decreased to 15.72% that is the lowest
percentage among all cooling channels as shown in
figure 12 (b). It points out that volumetric
shrinkages are distributed more consistently and
show more uniformity in conformal cooling
channels [1].

(a)
(b)
Figure 11: Volumetric shrinkage of part with (a)
normal, (b) conformal combination with baffle,
cooling channels

(a)

(b)

Figure 12: Volumetric shrinkage of part with (a)
conventional combination with conformal, (b)
conformal, cooling channels
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The results of warpage analysis and sink analysis
of different cooling channel design are shown in

the following chart.

Figure 13: Comparison of volumetric shrinkage, sink mark and warpage

VII. CONCLUSION:
[5]

It is observed from the above study that conformal
cooling channel is the most suitable cooling system
for the plastic part as compared to other cooling
channels. It gives better cooling properties due to
lower volumetric shrinkage and the lower sink
mark percentage. It also shows the lowest time to
reach the ejection temperature, which leads to
lower cooling time and reduced overall cycle time.
The conformal cooling channel shows more
uniform cooling which makes it most favorable
cooling system. The conformal cooling channels
are mostly preferred because the cooling lines are
located to follow the part geometry in the mold.
The injection molding analysis software provides
helpful information regarding cycle time, shrinkage
and warpage for plastic product and design of mold
to reduce time and cost of production especially for
complex parts.
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Abstract — Global warming is the major concern
nowadays and diesel engines are the major
contributors for exhaust pollutions. These exhaust
emissions are hazardous to human health and to the
environment. To minimise the exhaust pollutants and
to meet the stringent emission norms from the diesel
engines some arrangement must have to done and the
answer was filters called as Diesel Particulate
Filter(DPF). From then the research is going on for
different substitute materials to optimise its
performance, cost. This paper describes research
conducted by a group of researchers considering
some of the important parameters that should be taken
into account while designing the diesel particulate
filter and the impact of particulate matter on engine
performance in terms of back pressure for
conventional particulate filter thereby improving the
design parameter that can be applied to different
materials also .

Europe and America. Particularly for the PM issue,
the adoption of diesel particulate filters has enabled us
to obtain certain prospective solutions. However, as is
typically seen in Europe, regulations have been more
and more stringent, and thus development of higher
performance DPFs is the need of the situation which
can perform better.
A wall-flow type filter structure is mainly used in
DPFs. This type of filter is mainly made from
ceramics, and the inlet and outlet of the honeycomb
structure are alternately plugged, and the honeycomb
wall face is used as a filtration area. The honeycomb
wall has a porous structure, and PM is removed from
the exhaust gases as it passes through this porous layer
as shown in Fig1. However, it is said that the fuel
efficiency will be reduced by 1% to 3% once a DPF is
installed because the exhaust gas pressure loss will be
higher due to the PM accumulation on the DPF, hence
PM accumulation on the DPF must be periodically
burned and removed.[1]

Keywords — Diesel Particulate filter, diesel filter
materials, DPF parameters.
I. INTRODUCTION
A diesel particulate filter, sometimes called a DPF, is
a device which is meant to remove diesel particulate
matter or soot from the exhaust gas from a diesel
engine. Diesel particulate filters have contributed to
decreasing particulate matter (PM) in the exhaust gas
of diesel cars, and they have become standard diesel
exhaust gas after-treatment devices. Silicon carbide
(SiC) is currently used as a material in these filters due
to its high thermal stability.
In order to halt the progress of global warming,
attention has been increasingly given to technologies
for reducing carbon dioxide (CO2) emissions, and the
reduction of CO2 discharged from automobiles has
garnered a lot of interest. It is considered that for the
next two decades the internal combustion engine will
be an appropriate selection as a power train for
automobiles. Especially, diesel-powered automobiles
have better fuel efficiency than gasoline-fueled
automobiles, and thus they are recognized part of the
―eco-car‖ category. However, it is crucial to
implement environmental measures for dieselpowered automobiles also, including the reduction of
particulate matter (PM) and nitrogen oxide (NOx)
discharged from diesel engines. As part of these
environmental measures, studies of the exhaust gas
after-treatment systems for diesel engines have been
actively conducted for quite some time, mainly in

ISSN: 2231-5381

Fig1: Ceramic Wall flow filter

Currently, silicon carbide (SiC) having outstanding
heat resistance properties is the principal material used
for DPFs. Because SiC has a high coefficient of
thermal expansion. The DPFs are bind in segments.
With this type, units with specific dimensions are
bonded to each other, and the thermal expansion of the
whole DPF is absorbed by the conjugation layers as
shown in Fig 2. However, because the manufacturing
cost for this type of DPFs is high and material loss is
significant as compared to ―monolith‖ type DPFs, it is
one of the high cost factors for DPFs. Furthermore, it
also has a disadvantage in terms of performance as the
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segmented layers do not perform its function in PM
removal.[2]

Fig 2: Segmented Filter

II. PRESENT STATUS
Direct oxidation catalysts have been of interest in the
field for more than five years. These catalysts use
oxygen conducting materials (such as ceria, zirconia,
or manganate) to burn the soot at the soot-catalyst
interface, rather than by oxygen in the gas phase.
Complex ceria material can begin oxidizing soot with
model gas phase oxygen at 160°C with completion at
220°C using no or very little precious metal.[3]
Diesel oxidation catalysts (DOC) were once the
premier choice for diesel exhaust after-treatment,
however with ever tightening emissions standards,
they are quickly becoming obsolete. DOCs are very
effective in reducing CO, HC, aldehydes, and the
soluble organic fraction (SOF), however they have
little effect on NOX and limited effect on particulate
emissions.[4]. Also, at high temperature it produces
sulfates.
Although DPFs have been in commercial production
for more than 10 years, there is still much
optimization activity in the field. The research is going
on to find different materials for better performance
and cost efficient.[5]
Warner, et al., investigated present diesel filter
regeneration dynamics and found that Passive
regeneration is more efficient than Active
regeneration.[6]
DPF substrates are also improving. For low-soot
applications, Heibel A shows that low-mass DPF
prototype cordierite substrates can allow a
downstream SCR catalyst to heat-up faster, dropping
NOx emissions by 15% in cold start testing. Back
pressure is also reduced 35% relative present US
DPFs.[5][7]
Cheng A S, studied Contribution of Lubrication Oil to
Particulate Emissions from a Diesel Engine, when
wear produces larger gaps that contribute to transport
of lubrication oil into the combustion chamber and out
the exhaust port. The consumption of oil is a concern
for proper engine operation. The sensitivity of modern
emission control catalysts, to sulphur poisoning has
led to increased interest in determining the quantity of
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oil transported through the cylinder and out the
exhaust port. Also, although the mass of lubrication
oil consumption is quite low, it has been implicated as
a source of nanoparticles which are harmful for human
health.[8]
According to study conducted by Timothy V., for
review on diesel exhaust in which he had reviewed
various developments in the field of exhaust emission
after treatment systems where Cu-Zeolite filter used,
reported that A DPF with Cu-zeolite behaves similarly
to the uncoated filter, and has minimal impact on DPF
regeneration when used with SCR system.[5]
In selective catalytic reduction, ammonia is commonly
injected into the waste gas stream and the combination
is passed across a catalyst to reduce nitrogen oxides to
nitrogen and water. Disadvantages of this approach
include high cost, narrow temperature range of
applicability, and ammonia emissions into the
atmosphere. In selective noncatalytic reduction,
ammonia or urea is injected into the engine or
combustor itself or into the gas leaving the engine
where temperatures are very high.[9]
Disadvantages of this approach are low NOx removals
and the problems associated with the handling of
ammonia or urea. Reaction of the oxides with water or
alkali has seen only limited success because of NO,
the principal NOx species in most gases, does not
readily dissolve in water or react with alkali in
aqueous solutions. [10]
Sidney C. et.al. conducted study on Activated carbon.
Few materials sorb NOx well. An exception is
activated carbon under certain conditions. The
specially prepared activated carbons can sorb 10
percent or more of their weight in NOx under ideal
conditions. After NOx is sorbed at a low temperature,
heating the carbon to a higher temperature can release
it. This process of sorbing NOx at a low temperature
with activated carbon and releasing it at a high
temperature has been used commercially in the past.
This approach was pursued in treating exhaust gases
from mobile sources and the study reported says of
about 54 to 64 percent were achieved for mobile
engine. Though, in the study it has not elaborated
about the control of particulate matter and the
regeneration of filter. Also the effect on back pressure
is not mentioned.[11]
Nett Technologies Inc. developed DPF based on
zeolite also known as molecular sieves, which are
most frequently used as the hydrocarbon trap. These
zeolites traps and store diesel exhaust hydrocarbons
during periods of low exhaust temperature, such as
during engine idling.
Then, when the exhaust
temperature increases, the hydrocarbons are released
from the washcoat and are oxidized on the catalyst.
Zeolite is capable of 40-50% HC conversion and
effective diesel odor control at very low exhaust
temperatures[12].
ML Stewart et.al. conducted study on a silicate
mineral which is processed to obtain the required filter
material called Acicular Mullite, in his study he found
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the filter can be able to reduce the back pressure effect
and exhaust emission of a diesel engine. The study
also reported to have sufficient reduction in pressure
drop across diesel filter.[13].
The research is going on various materials to find
better possible alternatives which can reduce the
exhaust emission (PM) by improving the engine
performance.
III. DPF DESIGN PARAMETERS
DPF design items consist of the following factors:
a) Material: DPF material will affect the thermal
stability, thermal shock resistance, mechanical
strength and reactivity with the base material of the
exhaust gases.
b) Cell structure: This will affect the pressure drop,
thermal shock resistance and ash resistance
characteristics which can sustain
physical
accumulation of ash.
c) Pore size: This will affect the filter’s basic
properties, namely the pressure drop and filtration
efficiency. As the substrate material’s wall is used as a
filtration area.
a) Material
The parts used for vehicle emission gas lines are
exposed to various harsh conditions. For example,
severe thermal conditions due to sudden changes in
the engine operating status, vibrations from the engine
and road surface, and coming into contact with
chemical compositions such as ash having high
reactivity and originating from fuel or oil.
Above all, when using a DPF, the PM collected inside
the filter must be burned and removed after
accumulating for a certain period of time which is
generally called as ―regeneration‖. The combustion
heat generated during this process will cause the DPF
to be exposed to more severe thermal conditions than
any other part. Although DPF regeneration is normally
conducted under relatively mild and controlled
conditions, on rare occasions it is performed under an
uncontrollable condition. Under such conditions, the
greater the PM amount is, the more severe the
combustion will be. Therefore, the regeneration start
timing is set according to actual vehicles so as not to
damage filters. The larger the SML (Smoke Mass
Limit) value is, the greater is the PM amount that can
be burned and removed at once, thus causing
regeneration to occur less frequently, thereby
improving the fuel efficiency. The thermal shock
parameter (TSP) and heat capacity of a base material
can be considered as factors that would affect the
SML value. The TSP can be simply calculated as a
correlation equation of material properties as shown
below: Regarding MOR/eMod in this equation, since
values usually fluctuate in sync with each other and
the MOR/eMod ratio is nearly a constant value, it is
assumed that reducing the coefficient of thermal
expansion (CTE) is most effective to improve the
TSP.
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TSP = MOR / (CTE × eMod)
TSP ; Thermal shock parameter
MOR ; Bending strength
eMod; Young modulus
CTE ; Coefficient of thermal expansion
Furthermore, the heat capacity of the DPF can be
considered as a material property that directly
contributes to the SML. The temperature of the DPF
itself will increase due to the heat generated during the
DPF regeneration. The larger the heat capacity is, the
milder the heating behavior will be during the
regeneration so the sudden temperature change is
minimal. When comparing ceramic materials having
identical volume, ―the material density is large‖ can be
rephrased as ―the heat capacity is large.‖
The present available filter are SiC and Cordierite
filter the following Table-I shows material properties
which are also helpful to get favourable smoke mass
limit properties.
Table-I: Material Properties and its effect on SML
Parameter
SiC
Cordierite
Theoretical density
3.2
2.6
[g/cc]

SML
High

Heat Capacity [J/L ·K]

1900

1300

High

CTE/×10–6 [1/K]

4

1

High

Thermal Conductivity
[W/m·K]

50

2

Low

b) Cell Structure
Cell structure is one the important factor as it can
affect contact surface area there by the pressure drop
may vary causing the influence on engine performance.
The cell structure also affects the ash resistant ability
of the filter.
Contribution of Cell Structure to Ash Capacity solid
components (other than PM) contained in exhaust gas
include non-organic components mixed in from the
fuel and/or lubricating oil, as well as metal
components mixed in due to the frictional wear of
syringes. These solid components are collectively
called ash components. Ash components gradually
accumulate in the DPF, decreasing the effective
filtration area, and can therefore cause an increase in
pressure drop. According to the study conducted
Hexagonal structure was found to be better in terms of
performance for controlling back pressure.
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(b)

(c)

Squqre Cell Structure

Octa square Cell Structure
Fig 4: Effect of pore size

Fig.3: Different Cell Structure of diesel particulate filter

IV. EFFECT OF PARTICULATE MATTER
c) Pore Size
DPF partition wall possesses a ―pore structure‖ that
consists of minute pores in the order of microns. This
structure (i.e. pore size and distribution) greatly affects
the filtration efficiency and pressure drop
characteristics. This means that in order to efficiently
collect PM, it is preferable that the porosity and pore
diameter are as small as possible. Contrastingly, in
order to reduce the pressure drop (= allow gas to flow
efficiently), larger porosity and pore diameter are
better. The optimal pore structure can be determined
by taking both characteristics into account. We
conducted pore structure optimization on DPF
products already on the market, through a small-scale
experiment using the filtration efficiency and pressure
drop characteristics as parameters (Fig. 2). Fig. 2
shows the pore characteristics (porosity and mean pore
diameter) of each product and the characteristics of
the filtration efficiency.
Fig. 4 also indicates the pressure drop characteristics
using the value of Serial (A) as a standard.
Additionally, Serial (A), Serial (B) and Serial (C) are
DPF products obtained from the market. Of all those
products, Serial (A) is made of the material that can be
considered to be the most popular in the current global
market.

Fig. 5 depicts the measurement results of the pressure
drop characteristics during PM accumulation. The PM
accumulation mode after passing the initial PM
accumulation region (where the amount of deposited
PM is less than 1g/L) is considered as the cake
filtration region. In this region a linear increase in
pressure drop, which occurred in proportion to the
amount of deposited PM, was observed.
Additionally, the initial PM accumulation region was
referred to as the transient region. It is considered that
in this region the PM infiltrate into the pores of the
partition wall and accumulates in them. Regarding SiC
having relatively small pores which means low
porosity, small mean pore diameter, it was surmised
that the pressure drop increased sharply because the
pore channels tend to be overlapped by PM.[14]

Fig 5: Effect of particulate matter on back pressure
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V. PARTICULATE MATTER CHARACTERISTICS
According to the study conducted by Akiyoshi
NEMOTO et al., to find PM charactorystics.The PM
collection properties called as filtration efficiency
were measured using a PM generator and a particle
counter. Also, in order to obtain a preparative gas in
the measurement range that could detect the amount of
PM, the gas was diluted first using a diluter and then
introduced to the particle counter.
The filtration efficiency was obtained using the
equation shown below, denoting the start time needed
to allow the gas containing PM to flow into the DPF
as t = 0s:
Filtration efficiency (%) = 100 (1 – N600s/N0)
N0 : The PM number concentration generated by the
apparatus (number/cm3)
N600s: The PM number concentration passing
through the DPF after 600s (number/cm3)

parameters and influences are compared. New
catalysts and substrates are described which are being
used for forming the substrate of a filter. In short,
regeneration temperatures are going down, catalysts
are getting less expensive, and system back pressure
and fuel efficiency are improving.
As we can see from the above results there remains a
vast scope in improving the diesel particulate filter by
selecting different substitute materials so that overall
improvement can be achieved. Thereby there remains
a wide scope to search for other possible options
which can reduce the cost of the filter can also be
reduced to some extent.
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Abstract—A solar collector is the heat exchanger
device which transforms the absorbing sunlight i.e.
solar radiant energy into heat. Solar is the major
component of any solar system. There are two major
types of solar collectors non-concentrating or
stationary and concentrating. This paper tried to
discuss all the sub types of non-concentrating or
stationary and concentrating collector with their
applications. A chronological development of use of
solar energy is attempted by various types of
collectors including flat-plate, compound parabolic,
evacuated tube, parabolic trough, Fresnel lens,
parabolic dish and heliostat field collectors. The
application of the various types of collectors are
presented inorder to show to the reader the extent of
their applicability and to show that the flat plate
collector are more essential for water heating system.
The author tries to explain the importance and
performance of Flat Plate collector. It is found that
the flat plate collectors are better performance with
less investment.
Keywords— flate plate collector, solar collectors,
Solar water heater.
I. INTRODUCTION
A solar collector is the heat exchanger device which
transforms the absorbing sunlight i.e. solar radiant
energy into heat. The major component of any solar
system is the solar collector. This is a device which
absorbs the incoming solar radiation, converts it into
heat, and transfers this heat to a fluid (usually air,
water, or oil) flowing through the collector. The solar
energy thus collected is carried from the circulating
fluid either directly to the hot water or space
conditioning equipment or to a thermal energy storage
tank from which can be drawn for use at night and/or
cloudy days [3]. The solar collector is the most
important part. This is device which converts solar
radiation in the form of electromagnetic radiation from
the infrared (long) to the ultraviolet (short)
wavelengths that can be used for heating swimming
pools, hot water preparation, space heating and even
as heat for industrial processes.
The solar collectors are mainly distinguished as
follows
•Stationary collectors
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•Non Stationary collectors
II. STATIONARY COLLECTOR
As the name suggests these collectors are
permanently fixed in position and do not track the sun.
Three types of collectors fall in this category:
Flat plate collectors (FPC)
Stationary compound parabolic collectors
(CPC)
Evacuated tube collectors (ETC)
A. Flat Plate Collector
A schematic figure of flat-plate solar collector is
shown in Fig.1.The flat-plate collector consists
essentially of the collector box, the absorber, heat
insulation and transparent cover.Solar radiation enters
the collector through the transparent cover and reaches
the absorber.Here the absorbed radiation is converted
to thermal energy. A good thermal conductivity
isneeded to transfer the collected heat from the
absorber sheet to the absorber pipes where theheat is
finally transferred to the fluid [1]. Theunderside of the
absorber plate and the side of casing arewell insulated
to reduce conduction losses. The liquid tubescan be
welded to the absorbing plate, or they can be
anintegral part of the plate. The liquid tubes are
connected atboth ends by large diameter header tubes
[2,3].
The absorber plate is usually made of copper,
aluminium or stainless steel, which is connected to
flow tubes (risers) and the headers (manifold). The
absorber plate is selective coated or in case of a simple
collector just painted with a black paint. The
transparent cover is used to reduce convection losses
from the absorber plate through the restraint of the
stagnant air layer between the absorber plate and the
glass. It also reduces radiation losses from the
collector as the glass is transparent to the short wave
radiation received by the sun but it is nearly opaque to
long-wave thermal radiation emitted by the absorber
plate (greenhouse effect) [3].
The most commonly used collector is the Flat plate
collectors (FPC). It can be used for low temperature
(for simple FPC) as well for high temperature (For
Advance FPC). It is fixed and one placed and can’t e
moved and that’s the reasons needed proper
orientation i.e. directly towards the equator, facing
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south in the northern hemisphere and north in the
southern. Flat-plate collectors have been built in a
wide variety of designs and from many different
materials. They have been used to heat fluids such as
water, water plus antifreeze additive, or air [3].
The main use of this expertiseis in residential
buildings where the demand for hot water has a large
impact on energy bills, especially for large family.
Commercial applications include laundromats, car
washes, military laundry facilities and eating
establishments. The technology can also be used for
space heating if the building is located off-grid or if
utility power is subject to frequent outages. Solar
water heating systems are most likely to be cost
effective for facilities with water heating systems that
are expensive to operate, or with operations such as
laundries or kitchens that require large quantities of
hot water. Unglazed liquid collectors are commonly
used to heat water for swimming pools.They also do
not require freeze-proofing because swimming pools
are generally used only in warm weather or can be
drained easily during cold weather. While solar
collectors are most cost-effective in sunny, temperate
areas, they can be cost effective virtually anywhere in
the country so should be considered.
B. Compound Parabolic Collectors
Compound parabolic collectors (CPC) are a
collector with benefits of parabolic trough and flat
plate collector.By making use of both principles the
CPC can function withoutcontinuous tracking and still
achieve some concentration. The necessity of moving
the concentratorto accommodate the changing solar
orientation can bereduced by using a trough with two
sections of a parabolafacing each other, as shown in
Fig. (2).Compound parabolic concentrators can accept
incomingradiation over a relatively wide range of
angles. By usingmultiple internal reflections, any
radiation that is entering theaperture, within the
collector acceptance angle, finds its wayto the absorber
surface located at the bottom of the collector.The
absorber can be cylindrical as shown in Fig. (2) Or
flat.In the CPC shown in Fig. (2) the lower portion of
thereflector (BC and CD) is circular while the upper
portions(AB and DE) are parabolic. As the upper part
of a CPCcontribute little to the radiation reaching the
absorber, theyare usually truncated thus forming a
shorter version of theCPC, which is also cheaper.
CPC’s are usually covered withglass to avoid dust and
other materials from entering thecollector and thus
reducing the reflectivity of its walls [1].These
collectors are more useful as linear or troughtypeconcentrators. The orientation of a CPC collector
is related to its acceptance angle [2].
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Fig.1. Flat Plate Collector[3]

Fig. (2). Schematic diagram of a CPC collector. [3]
C. Evacuated Tube Collectors
The evacuated tube solar thermal system is one of
the most popular solar thermal systems in operation.
An evacuated solar system is the most efficient and a
common means of solar thermal energy generation
with a rate of efficiency of 70 per cent. Evacuated (or
Vacuum) Tubes are solar panel built to reduce
convective and heat conduction loss (vacuum is a heat
insulator).It consists of a heat pipe inside a vacuumsealed tube, as shown in Fig. (3). Evacuated tube
collectors have demonstrated that the combination of a
selective surface and an effective convection
suppressor can result in good performance at high
temperatures [2,3]. These collectors feature a heat pipe
(a highly efficient thermal conductor) placed inside a
vacuum-sealed tube. The pipe, which is a sealed
copper pipe, is then attached to a black copper fin that
fills the tube (absorber plate). Protruding from the top
of the tube is a metal tip attached to the sealed pipe
(condenser).
The cylindrical shape of evacuated tubes means
that they are able to collect sunlight throughout the day
and at all times in the year. Evacuated tube collectors
are also easier to install as they are light, compact and
can be carried onto the roof individually. What’s more,
the tubes can be replaced individually if one becomes
faulty, avoiding the need to replace the whole collector.
The system is an efficient and durable system with the
vacuum inside the collector tubes having been proven
to last for over twenty years. The reflective coating on
the inside of the tube will also not degrade unless the
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vacuum is lost.Because no evaporation or condensation
above the phase change temperature is possible, the
heat pipe offers inherent protection from freezing and
overheating. This self-limiting temperature control is a
unique feature of the evacuated heat pipe collector.
III. CONCENTRATING COLLECTORS
Concentrating collectors are the collectors with sun
tracking system or the collector with more absorbing
surface. In concentrating collectors solar energy is
optically concentrated before being transferred into
heat. Concentration can be obtained by reflection or
refraction of solar radiation by the use of mirrors or
lenses. The reflected or refracted light is concentrated
in a focal zone, thus increasing the energy flux in the
receiving target [4].
The collectors falling in this category are:
1. Parabolic trough collector (PTC)
2. Linear Fresnel reflector (LFR)
3. Parabolic dish reflector (PDR) and
4. Heliostat field collector (HFC) or central
receiver system

trough collectors (PTC) can effectively produce heat at
temperatures between 50°C and 400°C for solar
thermal electricity generation or process heat
applications. Parabolic trough technology is the most
advanced of the solar thermal technologies because of
considerable experience with the systems and the
development of a small commercial industry to
produce and market these systems. Parabolic trough
collectors are built in modules that are supported from
the ground by simple pedestals at either end [3].

Fig 4. Parabolic Trough Collector
B. Linear Fresnel Reflector
The major aim of the reflector to increase the
intensity of light so that the absorbing light will be
more and time taken to absorb the sunlight will be less.
In LFR a long and thin segments of mirrors focus
sunlight onto a fixed absorber located at a common
focal point of the reflectors. These mirrors are capable
of concentrating the sun’s energy to approximately
30 times its normal intensity.The greatest advantage of
this type of system is that it uses flat or elastically
curved reflectors which are cheaper compared to
parabolic glass reflectors. Additionally these are
mounted close to the ground, thus minimizing
structural requirements [1].
One difficulty with the LFR technology is that
avoidance of shading and blocking between adjacent
reflectors leads to increased spacing between reflectors.
Blocking can be reduced by increasing the height of
the absorber towers, but this increases cost.

Fig. 3. Evacuated Tube collector
A. Parabolic Trough Collectors
It is a solar thermal collector i.e. curved as a
parabola with a polished metal mirror. The parabola
helps to enter the sunlight energy towards the mirror
parallel to its plane of symmetry and is focused along
the focal lines, where objects are positioned that are
intended to be heated. It concentrates the sunlight
before it strikes the absorber. When the parabola is
pointed towards the sun, parallel rays incident on the
reflector are reflected onto the receiver tube. It is
sufficient to use a single axis tracking of the sun and
thus long collector modules are produced [4]. Parabolic

ISSN: 2231-5381

C. Parabolic Dish Reflector
The parabolic shape has its own importance as it
covers the maximum area also and help in
concentrating at one point also. A PDR is a reflective
surface used to collect or project energy such as light,
sound, or radio waves. The parabolic reflector
transforms an incoming plane wave travelling along
the axis into a spherical wave converging toward the
focus. Conversely, a spherical wave generated by a
point source placed in the focus is reflected into a
plane wave propagating as a collimated beam along the
axis. The main function of the parabolic reflector is to
concentrate the energy at focal point. The receiver
absorbs the radiant solar energy, converting it into
thermal energy in a circulating fluid. The thermal
energy can then either be converted into electricity
using an engine-generator coupled directly to the
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receiver, or it can be transported through pipes to a
central power-conversion system [1].

used in variety of applications. The solar collectors are
used as per their needs; in stationary solar collector the
collectors are used to heat the liquid or fluid in the
range of 600Cto 1400C. Collectors are used as a heat
exchanger which convert the sunlight in photovoltaic
or in heat energy. The solar thermal system is applied
to so many systems now that in future we don’t need
any fossil fuel for energy generation. With the help of
different solar collector, the water, air space can be
heated, not only this solar refrigeration, solar drying,
solar heat pump, solar engine, solar desalination, solar
furnace, solar invertors and many more the most
advantages is

Fig. (5). Schematic diagram of a Fresnel type
parabolic trough collector.

Fig. (7). Schematic diagram of heliostat field collector.
Fig. (6). Schematic diagram of a parabolic dish
collector. [4]

solar thermal power plant can be formed with the help
of this collectors. According to the need and
availability of space the collectors are invented and
D. Heliostat Field Collector
used. Stationary collectors are mainly used for fluid
A heliostat (from helios, the Greek word for sun,
heating for small middle and large section region, they
and stat, as in stationary) is a device that includes a
are good in power generation also but have less
mirror, usually a plane mirror, which turns so as to
efficiency. The concentrating collectors are the
keep reflecting sunlight toward a predetermined target,
collectors with high efficiency and high temperature
compensating for the sun's apparent motions in the sky.
rate. The concentrating collectors are more suitable for
For very high energy this system is used the whole
solar thermal power plant, as the collector increase the
rays are concentrated on one region i.e. called as
intensity of sunlight and due that the heating of fluid is
heliostat field or central receiver collector. By using
fast and generation of electricity is fast and pure green.
slightly concave mirror segments on the heliostats,
large amounts of thermal energy can be directed into
V. PERFORMANCE AND STATUS OF FLAT PLATE
the cavity of a steam generator to produce steam at
COLLECTOR
high temperature and pressure. The concentrated heat
The paper reaches the point where it needed to explain
energy absorbed by the receiver is transferred to a
the performance of Flat-plate collectors. Firstly there
circulating fluid that can be stored and later used to
is a need to determine the useful energy collected with
produce power [3,4].
the interactionof the various constructional parameters
on the performanceof a collector. The following
IV. APPLICATION OF THE COLLECTORS
formula explain the amount of energy obtained from
Solar collectors are the important part of solar
the collector.
thermal system. Above types of solar collectors are
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(1)
where FR is the correction factor, or collector heat
removalfactor.

(2)
where F0 is the collector efficiency factor. It represents
theratio of the actual useful energy gain that would
result ifthe collector-absorbing surface had been at the
local fluidtemperature.The collector efficiency factor
can be calculated byconsidering the temperature
distribution between twopipes of the collector
absorber and by assuming thatthe temperature gradient
in the flow direction is
negligible [2]

=0
(3)

(4)
By applying the boundary conditions

(5)
To find the variance

(6)

(7)
Therefore eqn 4 becomes

(8)

(9)
This equation gives the temperature distribution in
thex-direction at any given y:
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This gives the efficiency of the collector. For incident
angles below about 358, the product t timesis
essentially constant.
The above section shows the application of
collectors for domestic water heating we need the
temperature of range 60 to 80degree Celsius. This
temperature can be easily achieved by flat plate and
evacuated type collectors.
Many researchers has study the flat plate and
evacuated tube collector for their performance and
efficiency and found that the flat plate are less
efficient than the evacuated tube collector. But if this
two technology are used in Solar water heating system
than the flat plate gives less cost and better result and
in comparison to flat plate evacuated gives high cost
with good performance and efficiency. If the storage
tank is enough design to store the water with fewer
drops in temperature than the Flat Plate Solar water
heater gives more economical and better performance.
Evacuated tubes need thermal shock test i.e. if they are
exposed to full sun for too long prior to being filled
with cold water the tubes may shatter due to the rapid
temperature shift. There is also the question of
vacuum leakage. Flat panels have been around much
longer and are less expensive. They may be easier to
clean. Other properties, such as appearance and ease
of installation are more subjective. The above
discussion clears the idea that the any engineer who
wants to use the collector for solar water heater will
select the collector on the criteria based on
expenditures, easy manufacturing, space or size
required Efficiency, easy installation and less
maintenance. Approximate solar radiation range,
climatic condition. Over these selection criteria flat
plate criteria offers the best possible advantages i.e.
High thermal efficiency; Sheet metal structural
formula; Maintenance-free; High cost performance.
VI. CONCLUSION
It is evident from the above section of this paper
that there a variety of collectors has been invented so
far and being used in a variety of applications i.e. from
low temperature to high temperature ones. Some areas
of solar thermal system are fledged and need little
attention and some areas would need more attention in
the coming year. This includes Flat plate collectors
and parabolic troughs.
The author discuss the various types of collectors
that are flat-plate, compound parabolic, evacuatedtube,
parabolic trough, Fresnel lens, parabolic dish
andHeliostat field collector (HFC). Added to this the
applications are described in order to show to
thereader the extent of their applicability. These
include waterheating, space heating, drying,
refrigeration,desalination, solar engine, thermal power
systems, solarfurnaces and many more. The
application is not limited to the above extent as there
are many applications that can be discussed. The
authors try to explain the importance of use of Flat
Plate collector in the Solar water heater system by
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understanding the uses and importance of other solar
collector available in the market. It is found that the
flat plate collectors are better performance with less
investment. The author belief if more concentration is
given on flat plate collector than surly it will
completely eliminate the other water heating devices.

[7]

[8]

[9]

REFERENCES
[1]

[2]

[3]

[4]
[5]
[6]

Soltrain Training Course for expert and professional, Thermal
use of Solar energy, AEE - Institute for Sustainable
Technologies
Kalogirou
S.
Solar
Thermal
Collectors
and
Applications.Progress in Energy and Combustion Science
2004; 30: 231-95.
Soteriskalogirou, Recent Patents in Solar Energy Collectors
and Applications, Recent Patents on Engineering 2007, 1, 2333.
Kalogirou S. Solar Thermal Collectors and Applications.
Progress in Energy and Combustion Science 2004; 30: 231-95.
Neumann, F., Patschke, M., Schönnenbeck, M.:
WO0218846A2 (2002).
Orel ZC, Gunde MK, Hutchins MG. Spectrally selective solar
absorbers in different non-black colours. Proceedings of
WREC VII, Cologne on CD-ROM; 2002.

ISSN: 2231-5381

[10]
[11]

[12]

[13]

[14]

Yehesket J, Rubin R, Berman A, Karni J. Chemical kinetics of
high temperature hydrocarbons reforming using a solar
reactor. Proceedings of Eurosun’2000 on CD-ROM,
Copenhagen,Denmark; 2000
S.P.Sukhatme and J.K.Nayak, Solar Energy Principle of
thermal Collection and Storage, 3rd edition, The Mc Graw Hill
Publication, 2008
Norton B. Solar process heat. In: Gordon J, editor. Solar
energy: the state of the art. Germany: ISES; 2001. p. 477–96.
Kalogirou S. Use of parabolic trough solar energy collectors
for sea-water desalination. Appl Energy 1998;60(2):65–88.
Tripanagnostopoulos Y, Souliotis M, Nousia Th. CPC type
integrated collector storage systems. Solar Energy
2002;72(4):327–50.
Kalogirou S, Papamarcou C. Modelling of a thermosyphon
solar water heating system and simple model
validation.Renewable Energy 2000;21(3/4):471–93.
Pitz-Paal R. Concentrating solar technologies: the key to
renewable electricity and process heat for a wide range of
applications. Proceedings of the World Renewable Energy
Congress VII on CD-ROM, Cologne, Germany; 2002.
Grass C, Benz N, Hacker Z, Timinger A. Tube collector with
integrated tracking parabolic concentrator. Proceedings of the
Eurosun’2000
Conference
on
CD-ROM,
Copenhagen,Denmark; 2000.

http://www.ijettjournal.org

Page 147

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

Investigation of Water Leakage Problem in a Ball Valve
Assembly
Vishal A. Andhale1, Dr. D. S. Deshmukh2
1

Research Student in mechanical engineering department SSBT`s, COET, Bambhori, Jalgaon(MS), India

2

Professor and Head, Department of Mechanical engineering, SSBT`s, COET, Bambhori, Jalgaon (MS),
India

Abstract-Lossof water due to leakage in pipe lines is a
major problem. As a preventive measure ball valve is
considered in this paper for investigation.Owing to
better performance with durability of ball valves are
used as flow controlling fittings in piping.Ball valves
are commonly used as control equipments, where the
operating pressureis relatively low. Furtherit is
important to design the valve in such a way that it will
give best performance and optimum efficiency in
hydraulicsystems. Owing to fast progress of the flow
visualization and numerical technique, it flow
visualization through the valve and to estimate the
performance ofvalve. In this study the flow evaluation
through
1
½”
Chlorinated
Poly
Vinyl
Chloride(CPVC) Ball valve is accomplished using
Computational Fluid Dynamics (CFD) software.
Modelling of valve CATIA V5 R20 software is used
and for analysis ICEM CFD 14.5 is used. Valve
parameters inclusive of flow coefficient and head loss
coefficient are decided using CFX 14.5. Magnitude of
water leakage received from software analysis is
compared with observed data.
Keywords-CPVC Ball valve, optimum performance,
ICEM CFD14.5, CATIA V5 R20
I. INTRODUCTION
Ball valve is high quality; economical quarter-turn
shutoff valve designedfor irrigation, pool and spa, and
general purpose applications. It has simple mechanical
meeting and small flow resistance in a totally open
function, it provide a surprisingly excessive flow
capacity. They‟re most suited for exceptionally low
pressure with the flow. Usually, the fluid friction
coefficient is low and additionally the increase is
normally minimal because of the Ball valve is
operated with a quarter turn. Manual operation may be
through lever or tools provided with it. The primary
try at gathering and collating the published statistics
regarding Ball valves was likely made via Cohn in
1951. Experimental studies on Ball valve go with the
flow traits are performed by way of Addy et al in
1985.The outcomes of numerical simulation of go
with the flow characteristics inclusive of each velocity
and pressure calculations are offered in literature.
Examine on hydrodynamic torque of the Ball valve
are conducted by means of Morris and Dutton in 1989.
Ball valves are required to have excessive
performance characteristics and higher precision as
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they are used as close off valves. The characteristics
of a valve i.e. head loss characteristic, torque traits and
force characteristics of Ball valve is decided
conventionally through tests. If take a look at valve is
of large size, scale version of valve is examined to
decide its traits. Evaluation of flow feature
experimentally is a hectic and is not very precise work.
Exact theoretical evaluation of flow through complex
geometry may be very hard with using high velocity
computers, and the numerical techniques, the flow
evaluation can be made the use of CFD. So flow
analysis is to be performed using simulation software.
Goal of this research work is to find amount of water
leakage from ball valve at closed condition. At present
nearly each enterprise is using software for evaluation.
Ball valves are used in various power plants and it has
extensive scope. So this study will be beneficial for all
fields where Ball valves are used. Computational fluid
dynamics is a tool to perform numerical solution with
the flow simulation for predicting the float behaviour
within a particular domain via numerical answer of
governing equations to ideal accuracy. Computational
fluid dynamics is becoming very beneficial approach
for engineering layout and analysis due to improved
numerical method and at the same time, it saves time
and power of experimental setups.The ball has a hole
or port through the middle, so that when the port is in
line with both ends of the valve, the flow will occur.
When the valve is closed, the hole is perpendicular to
the ends of the valve and flow is blocked.
Features of CPVC Ball Valve are:
Light weight and quick assembly
Simple and leak proof joints
Tough and rigid material
Chemical and corrosion Resistant
CPVC Construction
Fire resistance
High impact polypropylene handle
EPDM O-rings
Assembled with silicone-free, Water
soluble lubricant
Economical sealed Unit
II. LITERATURE REVIEW
A series of numerical CFD simulations of the flow
through ball check valve of an ABS control valves are
performed, with and without inclusion of a cavitation

http://www.ijettjournal.org

Page 148

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

model, under similar conditions of pressure difference
between inlet and outlet ports by Jose R. Valdes. [1]
And concludes that the correlation between
measurements and CFDpredictions is excellent in both
cases, thus validating the accuracy of simulations and
cavitation model for valve flow prediction. The
significant difference between cavitation and noncavitations conditions shows importance by taken into
account cavitation effects in prediction of the flow rate.
A methodology for the parametric modelling of
flow indifferent types of hydraulic valves are
developed by Jose M. Rodriguez.[2] This
methodologies based on derivation of a generalized
parametric function for modeling of the discharge
coefficient of valve restrictions. This function has a
square root form and two parameters that are
characteristic of the restriction geometry and that can
be derived from numerical CFD simulations. Once the
flow coefficient functions are characterized, the
calculation of flow rate is done by means of either a
second order equation or a simple iterative procedure,
in which input data are fluid properties and main
geometrical dimensions. The methodology is
demonstrated by applying it into two completely
different hydraulic valve systems i.e. a brake master
cylinder and HCU valves. The results of flow rate
calculated with parametric model. And it‟s compared
with those obtained from CFD simulations on initial
design and on designs with same topology but
different dimensions obtaining in every case. The
coefficients of critical restrictions of particular valve
are used to determine the flow for other valves of
similar topology but different dimensions. If the
geometry is severely changed, critical restrictions
must be identified and the parameters must be
calculated again. The flow rate can be calculated using
iterative or non-iterative methods.
In order to examine the performance
characteristics of the parts of high-pressure, cryogenic
ball valves, numerical analyses of the strength and
thermal shock were conducted and the seat structure
was investigated and tested by Dong-SooKim[3]. The
conclusions are obtained as the design of the
constituent parts of the ball valve, including the body,
seat, bonnet, ball and spring, were optimized. In this
study, a high-pressure, cryogenic ball valve that can
achieve zero leakage was designed.
Thus CFD analysis of symmetric disc valve
has been carried out by G. Tamizharasi [4] and
conclusions was drawn are at smaller opening angle
the pressure loss is comparativelyless. The total
pressure variation and intensity of turbulence increase
at downstream when opening angle increases. Force
concentration is observed for 40⁰valve opening
position. Increased wall shear are observed for40⁰ and
60⁰ opening positions.
The paper of Ana Pereira[5] shows utility of
the CFD numerical simulations as a tool for design
and optimization of hydropower performance and
flow behaviour through hydro mechanical devices or
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hydraulic structures of intake and outlet types.
Experimental tests not always are viable because they
are very expensive and it is much more difficult to
analyse different scenarios and boundaries. The flow
of a real fluid in contact with a boundary implies
velocity variations, pressures gradients and shear
stress development, from which energy losses result,
as important factors to take into account in the concept,
design, construction, operation and maintenance of
hydropower plants or any other type of hydraulic
conveyance system.
Results of CFX simulation generated by Xue
guan Song [6] agreed with the experimental data very
well. However, at some peculiar position, especially at
the valve opening degree smaller than 20⁰, it didn‟t
agree well. This may be due to disadvantage of the k-ε
turbulent model of its own. It‟s suggested to use
another turbulent model which is good at treatment of
near-wall such as k-ω model andSST turbulent
model.The simulation by CFX was very sensitive to
thedegree of valve opening near to fully closed
condition, wherethe flow near the valve is highly
turbulent. So smallsubdivision is recommended near
this region, and resultsare used with the comparison of
the testvalues.
In general, the result obtained by using
commercial code ANSYS CFX 10.0 agrees with the
experimental result very well. However, it is
recognized that all CFD based predictionsare never
possible to be 100% reliable. Hence further
investigation must be performed before the
computationalsimulations are used directly in the
industry.
III. EXPERIMENTATION
During experimentation the visual inspection most
preferred performance analysis technique for Ball
valve is used. The valve material is CPVC and as per
the ASTM D:2846 for valve material sustainable
pressure ratings are passing water at 82⁰ C with 36
kg/cm2pressure for six minute and water at 82⁰ C with
pressure of 26 kg/cm2for four hours. Fluid is taken as
water and assumed it is an incompressible.
The valve performance is visually inspected as
shown in fig. 1. The visual inspection shows that the
valve meets the standard criteria with large amplitude.
That is the valve passes water of temperature 82⁰C at
pressure of 36 kg/cm2 for 6 minutes and 26 kg/cm2 for
four hourssatisfactorily.
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Figure 1 Test setup for testing of ball valve

motion. Application of the CFD to analyse a fluid
problem requires certain steps. First, the mathematical
equations describing fluid flow are written. CFX is a
commercial Computational Fluid Dynamics (CFD)
program, used to simulate fluid flow in a variety of
applications. The ANSYS CFX product allows
engineers to test systems in a virtual environment. The
scalable program is applied to simulation of water
flowing past ship hulls, gas turbine engines (including
compressors, combustion chamber, turbines and
afterburners), aircraft aerodynamics, pumps, fans,
HVAC systems, mixing vessels, hydro cyclones,
vacuum cleaners etc.
This is initial step in analysis process. The
primary purpose of geometry creation is to generate a
solid that defines region for fluid flow. This section
describes creation of geometry.Dimensions and
geometry details of existing model are collected.
Model is created using CATIA V5R20 software
andexported in IGES format. The model of valve
shape in shown in the following figures the step
defines creation of regions and geometry.2D region is
created for defining inlet and outlet.Creation of
regions facilitates to assign boundarycondition for
inlet, outlet and other defined regions. The model of
Ballvalve is shown in fig. 3

Figure 2 Ball Valve leaked from its spindle

During the testing; leaked water from spindle of ball
valve is collected in flask to measure the amount of
discharge. From the sample of ball valve taken for
experiment, the following results are obtained;
Table No 1. Experimental Results

Inlet
Pressure
(Kg/cm2)

Time

Outlet Discharge
(m3/sec)

(Min)

Case I

26

240

5.27 x 10-7

Case II

36

6

6.75 x 10-7

A. Boundary conditions

IV. CFD ANALYSIS AND THEORETICAL APPROACH
Computational Fluid Dynamics (CFD) has been
used extensively to successfully model fluid flow in
number of fields, such as aerospace and pump design.
It has not been used as much to model the very
complex flow through valves.Inthis study, however, a
high end CFD tool was used to numerically predict
thepoint of incipient cavitation in several complex
valve configurations.CFD provides numerical
approximation to the equations that govern fluid
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Figure 3 Typical Ball Valve model in Catia V5

Here Inlet, outlet and other boundary conditions
are defined. In this analysis inlet and outlet
boundary conditions are defined and subjected to
two different conditions i.e. Case I & Case II.
Case I:
In this condition, the flow is allow to passed
at pressure of 26 Kg/cm2 and temperature of 82⁰C
through the inlet of ball valve Flow direction is
taken as normal to the boundary and the ball valve
is kept closed.
Case II:
In this condition, the flow is allow to passed
at pressure of 36Kg/cm2 and temperature of 82⁰C
through the inlet of ball valve. Flow direction is also
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taken as normal to the boundary and the ball valve
is kept at closed condition.

opening. For example, cell sizes changes from 21,491
to 24,755 with opening changing from 10% to 100%.

The domain for the analysis is taken as fluid domain
and the fluid is taken as water. Material taken as
CPVC
B. Mesh generation and analysis
It is an established fact that considerably higher
setting time is required for mesh generation for
industrial CFD. The quality of meshing dictates the
accuracy of the solution. However, for the present
situation, mesh quality is also linked with turbulent
modelling and hence checking certain turbulent
parameters such as near-wall y+ values serves as
important indicator of mesh quality.
The 3-D geometry is generated in the following
way. Initially a solid model has been created in
CATIA V5 R20environment. CATIA is a parametric
solid/surface feature-based modeller which uses
Parasolidgeometric modelling. The model is then
imported to FLOWIZARD for mesh generation using
the FLUENT engine in a user friendly environment.
The fig. 4 shows the meshing of ball valveassembly.

Figure 5 Velocity contour for Case I

Figure 6 Velocity contour for Case II

Fig. 5 and fig. 6 illustrates the velocity contours
for Case I and Case II respectively. In which it shows
the behaviour of water flow in the ball valve.
Figure 4 Fine meshing of ball valve

As certain geometrical features are generally lost
in exporting to a different environment, some amount
of geometry cleaning was required to maintain
continuity of the flow domain.
A typical 3-D mesh has about 2.6–3.0 million
elements. The mesh quality has been rigorously
checked for parameters such as skewers and aspect
ratio and a reasonable balance between mesh size and
quality has been attempted. Mesh independence for 3Dsimulation was ensured by using three different
mesh levels comprising of about 2.0 million, 3.0
million and 4.0 million cells. The numerical values
obtained for the accepted mesh were found to agree
within 3% to the extrapolated value and accordingly
the present mesh was deemed to be adequate. , grids in
the mid-plane of the valve have been shown with the
cross-sectional mesh. Gridsize of the order of 21,000
cells was deployed in this case. As the mesh sizes in
the valve opening is very important, number of cells in
both 2-D and 3-D situation varies depending on the
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Figure 7Static pressure contour for case I
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40

36

35
30

26

25
20
15
10

6.75

5.27

5
0
I/P Pressure (Kg/cm²)
Figure 8 Static pressure contour for case II

O/P Discharge (m³/sec) x10⁻⁷

CASE I

CFD is attractive to industry since it is more costeffective than physical testing. However, one must
note that complex flow simulations are challenging
and error-prone and it takes a lot of engineering
expertise to obtain validated solutions. Figure7 and
figure 8 shows the static pressure contours for Case I
& Case II respectively. These all figures demonstrate
the capability of CFX to simulate the complicated
flow in 3-D space. They do not show the flow feature,
but also provide obvious evidence of prediction‟s
validity.

CASE II

Figure 9 Experimental result

In which Case I is taken for the input pressure of 26
Kg/cm2 and Case II is for input pressure of 36 Kg/cm2.
From figure 9, it is seen that the dischargein
experimental analysis for Case I is 5.27 x 10-7 m3/sec
and for Case II is 6.75 x 10-7 m3/sec. Fig. 10
showsdischarge from CFD simulation i.e. for case I is
4.58 x 10-7 m3/sec and forCase II is 6.39 x 10-7 m3/sec.
40

36

35

V. RESULTS AND DISCUSSIONS
In following figure 9 and figure 10, an experimental
and software results are obtained respectively.

30

26

25
20
15
10

4.58

5

6.39

0
I/P Pressure (Kg/cm²)

CASE I

O/P Discharge (m³/sec) x10⁻⁷

CASE II

Figure 10 Software analysis result
TableII Results Comparison

Inlet parameters
Pressure

Temperature (⁰C)

Output parameters (Discharge)
Time (Min)

2

Experimental
3

(Kg/cm )

Software

(m /sec)

(m3/sec)

Case I

26

82

240

5.27 x 10-7

4.58 x 10-7

Case II

36

82

6

6.75 x 10-7

6.39 x 10-7
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Discharge (m³/sec) x10⁻7

2.

8
7
6
5
4
3
2
1
0

6.75

6.39

3.

5.27
4.58

4.

5.

6.

Case I
Experimental

Case II
Software

Figure 11 Relative error on Discharge between CFD
and experimental results
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The Validation of the CFD model is done using
the experimental data represented in. Fig.11. It
compares
thedischarge
evolution
in
the
experimentation and discharge evolution in the CFD
simulation for both cases (i.e. Case I & Case II).
The values determined by CFD model is close to
experimental results.This shows agreement of results
that is observed values and CFD software values for
performance testing of ball valve.
VI. CONCLUSIONS
Experimental observations and software analysis of
ball valve is done. Visual inspection shows the valve
meets standard criteria set as per ASTM D2846.
Following conclusions could be made regarding
causes for water leakage problem:
i) It may be due to shrinkage in material of spindle,
ball or main body of ball valve during moulding
process.
ii) It may be due to improper size and dimensions of
small `O`rings which are placed on spindle of ball
valve as packing.
iii) As there may be small bending in spindle during
manufacturing and
iv) If the complete assembly is improper or if fitting of
ball valve nut is not tighten properly; it may increase
clearance in ball valve assembly.
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A Review on Different Techniques to Solve Assembly Line
Balancing Problem
1) Mr. S.V. Kothavade 2) Mr. A.P. Kulkarni 3) Mr. H.M. Ghuman 4)Er. S.P. Deshpande
Abstract- Assembly lines are widely used in all kind
of industries where mass production is done. But
there always arises an Assembly Line Balancing
Problem (ALBP) i.e. improper assignment of tasks to
the work stations. In this paper different techniques
to solve this ALBP are reviewed. Overall
development and trends of solving ALBP is studied
and presented in this paper.
Index Terms- Assembly line, workstations, line
balancing, cycle time, sequencing, algorithm.
1.

bottlenecks and excess capacity. A constraint slows
the process down and results if waiting for
downstream operations and excess capacity results
in waiting and absorption of fixed cost.
3) Cycle Time:
Cycle time is the Maximum amount of time
allowed at each station. This can be found by
dividing required units to production time available
per day.

INTRODUCTION

A

ssembly lines are flow-line production systems,
where a series of workstations, on which
interchangeable parts are added to a product. The
product is moved from one workstation to other
through the line, and is complete when it leaves the
last workstation. The productivity level of an
assembly line generally depends on balancing
performance.
Line Balancing is a classic Operations
Research optimization technique which has
significant industrial importance in lean system. The
concept of mass production essentially involves the
Line Balancing in assembly of identical or
interchangeable parts or components into the final
product in various stages at different workstations.
Definitions of Related Terms:1) Assembly line:
An Assembly is made up of a number of
workstations, arranged serially. These stations are
linked together by a transportation system that aims
to supply materials and move the production item
from one station to next one.
2) Line Balancing:
Line Balancing is leveling the workload across all
processes in a cell or value stream to remove
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4) Lead Time :
Summation of production times along the assembly
line or Total time required to manufacture an item
or it is the time that elapses between when a
process starts and when it is completed.
5) Idle Time:
Idle time is the time specified as period when
system is not in use but is fully functional at
desired parameters.
6) Bottleneck:
Delay in transmission that slow down the
production rate. This can be overcome by
balancing the line.

7) Precedence:
The product can’t be move to the next station if it
doesn’t complete at the previous station. The
products flow from one station to the other station. In
assembly line the products have to obey this rule. It
can be represented by nodes or graph.
1) Smoothness Index :
This is the index to indicate the relative
smoothness of a given assembly line
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balance. A smoothness indeed is zero
indicates perfect balance.

Where,
STmax - maximum station time (in most
cases cycle time),
STi - station time of station i.
2.

`ASSEMBLY LINE BALANCING

Mixed-model assembly line with both
closed and open stations has been modeled using
max-plus algebra to compare given sequence of
demand mix over a range of processing times of
assembly task as well as analyze different line
performance measures considering one of the line
parameter as variable. [1] The presented analysis
would allow designers to see which stations are most
sensitive in assembly time and whether it will affect
the line length or the idle time. Also the analysis can
be used for redesigning of existing line where the
length of line is a fixed constraint but the line
capacity can be adjusted by changing launching rate.
But in this paper only closed and open station with
fixed launching rate have been considered.
To improve the manufacturing quality, this
paper evaluates the potential to adapt the Failure
Process Matrix (FPM) to assembly lines with small
quantities.[2] The adapted FPM proved efficient to
analyze potential to further improvement in assembly
quality of both assembly lines BR2000 and BR4000.
The assembly errors at the early station of the
assembly line cause high rework costs because, at the
end, these parts are in the center of the engine. This
makes these failures particularly difficult to undo.
The improved usability, the new calculation formulas
and the automated graphical analyses proved efficient
during the case study

A real life two-sided ALBP with additional
assignment restrictions was considered by the author.
[3] They took into account operating sides of tasks in
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addition to precedence and cycle time constraints,
when the allocation of the tasks to an ordered
sequence of workstations was determined. Objective
function was to minimize number of workstations
and to ensure a smooth distribution of workload
between workstations. They used
Teaching–
Learning Based Optimization Algorithm to obtain
high quality solutions in a very short computational
time. In this solution, current line was balanced with
fewer workstations in the new conﬁguration with
lower
smoothness
index.
A
considerably
improvement in the distribution of workloads
between the workstations, and signiﬁcant reduction in
total number of operators for the assembly system is
achieved by using TLBO.
A Pareto biogeography-based optimization
(BBO) approach to mixed-model sequencing
problems on a two-sided assembly line where a
learning effect was also taken into consideration, was
presented.[4] Three objectives which typically
conﬂict with each other were optimized
simultaneously comprising minimizing the variance
of production rate, minimizing the total utility work
and minimizing the total sequence-dependent setup
time. To compare the performance of A-BBO against
the well-known algorithms, i.e. NSGA II, DPSO,
PSONK and BBO, four comparison metrics were
used including convergence, RNDS, spread metrics
and computational time. The results indicate clearly
that, apart from high computation time which may be
considered as a trivial concern, A-BBO outperforms
all other competitive algorithms in terms of solution
quality. The success of A-BBO is due to the trade-off
between the exploration ability of the underlying
BBO and the exploitation ability of the local search
embedded in an adaptive mechanism being utilized in
an effective manner.
First, a mathematical programming model
was presented to formally describe the problem.[5]
Then, an ant colony optimization algorithm was
proposed to solve the problem. In the proposed
procedure two ants work simultaneously, one at each
side of the line, to build a balancing solution which
veriﬁes the precedence, zoning, capacity, side and
synchronism constraints of the assembly process. The
main goal was to minimize the number of
workstations of the line, but additional goals were
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also envisaged. The good performance of the
algorithm was proved by computational experiments
with a set of single model benchmark problems but
the development of an approach under a multiobjective perspective may be useful to address the
diﬀerent nature of goals of the problem. The
procedure uses a non-delay rule for ants while
available tasks exist, however this may discard
optimal solutions since it may be best to wait a brief
time for the opposite ant and then perform a matedtask.
A Genetic Algorithm (GA) was developed
to solve the two-sided assembly line balancing
problem.[6] The developed GA speciﬁes a new
method for generating the initial population. It
applies a hybrid crossover and a modiﬁed scramble
mutation operators. A proposed station oriented
procedure was adopted for assigning tasks to matedstations. In order to assess the effectiveness of the
developed GA, a set of test problems were solved.
The Genetic Algorithm and Direct Search Toolbox in
Matlab7.6.0 was used to test developed GA on the
different benchmark problems. The developed GA
obtained the best solution for more than 90% of the
test problems. The results showed that the developed
side assignment rules were efficient specially in large
scale problems. The techniques applied in the
developed Genetic Algorithm were able to ﬁnd
optimum and near optimum solutions within a limited
number of iterations. This proofs that applying the
proposed method of generating the initial population
and the hybrid crossover technique are efficient in
solving the TALBP.
The researchers suggest a generic approach
for designing of an assembly line where, with a given
number of workstations, one can efficiently arrive at
the desired solution under different methods of search
like simulation, heuristic etc. [7] Thus, the main aim
of this paper was to redefine the objective of the
Assembly Line Balancing Problem and sequentially
handle Balancing Loss and System Loss. The
balancing problems studied were oriented towards
minimization of balancing loss and can be best used
in transfer lines where work elements are preferably
performed by machines/ robots. From the solution set
generated by simulation search, final choice was
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made based on optimum number of workstations and
minimum variance.
Researcher has proposed new multi
objective constructive approaches to tackle the
TSALBP.[8] The performance of two solution
procedures based on the Multiple Ant Colony System
(MACS) and Multi-Objective Random Search
Genetic Algorithm(MORGA) with different design
configurations has been presented and analyzed.
Good performance was shown after applying every
algorithm to 10 well-known problems. In addition,
those algorithms which have provided the best results
has been employed to tackle a real-world problem at
the Nissan plant, located in Spain. From the obtained
results they had concluded that the best yield to solve
the problem globally corresponds to the MACS
algorithm.
A mathematical model and an adaptation of
the Strength Pareto Evolutionary Algorithm II
(SPEA2) for the Mixed-Model Assembly Line
balancing and equipment selection problem was
explained.[9] The choice of the SPEA2 was based on
the study of Zitzler et. al., in which they compared
the behavior of various evolutionary approaches
based on test functions. The study shows that SPEA2
and NSGA-II displayed the best performance among
the algorithms. This optimization method aimed to
find a set of non-dominated solutions that minimize
the idle time of various models among an assembly
line and minimize the equipment costs. This
approach, which is independent from the size of the
problem, was enriched with a task and an equipment
reassignment procedure.
A mathematical model and a genetic
algorithm for two-sided assembly line balancing were
presented by Kim [10]. A two-sided assembly line is
a type of production line where tasks are performed
in parallel at both sides of the line. The line is often
found in producing large products such as trucks and
buses. In this they presented a mathematical model
and a genetic algorithm (GA) for two-sided assembly
line balancing. The mathematical model can be used
as a foundation for further practical development in
the design of two sided assembly lines.
Validation of Line Balancing by Simulation
of Workforce Flexibility by Markus Propster
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(2015)[11] . To stay competitive and reach a high
productivity, mixed model assembly lines need to
handle variations in capacity requirements induced
by the different variants manufactured. Therefore
workforce flexibility is required, i. e. drifting, which
allows workers to leave their stations to fulfill high
equipped variants, and the allocation of jumpers.
These support if drifting is not sufficient. This paper
presents a simulation tool which simulates these
aspects of worker flexibility according to the
produced variants and their sequence.
Multi-objective Evolutionary Algorithm
with Strong Convergence of Multi-area for Assembly
Line Balancing Problem with Worker Capability
presented by Wenqiang Zhang (2013) [12] suggested
that, according to different work capability, the skill
level of a worker in a given task differs greatly
among workers, i.e., the task times depend on the
worker since they have different skill and capability.
Furthermore, operating the line causes short-term
operating costs such as wages, material, set-up,
inventory and incompletion costs, especially, the
labor cost or worker cost is the main cost in most
manufacturing
companies.
Therefore,
the
manufacturing company managers have hired more
non-regular employees to reduce the permanent
worker cost and assign them to increase line
efficiency.
N.Papakostas (2014) suggested in multicriteria assembly line design under demand
uncertanty[13],The manufacturing industries include
production environments where materials are
processed and individual parts are made along the
facilities where they are joined together in
subassembly or final product the objective of process
design is maximization of the ratio between
throughput and required cost. The customer demands
specific quantity at a certain time and specific
characteristics depending on his needs. A change in
demand, in assembly lines that are set to produce
mixed products in a given sequence would cause
change in actual operation times of required process.
This causes uncertainty and re-designing of process is
required.
A. Al-Zuheri (2012) suggested in this paper that
effects of sources of randomness in validation of a
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mathematical model for a dynamic type of assembly
systems called walking worker assembly line
WWAL[14]. The main objective of this current
research work is to inform of a decision making
process with the aid of modeling and simulation and
to provide feedback in assisting the design of a
walking worker assembly line in the early design
stage. This process also includes a comparison of the
dynamic performance based on simulation results
that were obtained from simulation models with
predicated results of the mathematical model which
modeled the randomness of the same assembly line
under different design scenarios.
Chutima and Chimklai (2012) [15] works on
multi-objective two-sided mixed-model assembly
line balancing using particle swarm optimization
with
negative
knowledge.
Particle
swarm
optimization (PSO) is an evolutionary metaheuristic
inspired by the swarming behavior observed in flocks
of birds. A PSO algorithm was presented with
negative
knowledge
(PSONK)
to
solve
multiobjective two-sided mixedmodel assembly line
balancing problems. Instead of modeling the
positions of particles in an absolute manner as in
traditional PSO, PSONK employed the knowledge of
the relative positions of different particles in
generating new solutions.
[16] A Mathematical Programming Formulation for
Cost-oriented
Multi-manned
Assembly
Line
Balancing Problem by Abdolreza Roshani and
Davide Giglio (2015) suggested that a Multi-manned
assembly line balancing problems usually occur in
plants producing large-sized high-volume products
such as automobiles and trucks. In this paper, a costoriented objective function was presented for a multimanned assembly line balancing problem. This kind
of objective function may be used to balance final
assembly lines of products in which manufacturing
process is very labor intensive.
A mixed-integer mathematical programming model
was proposed to solve the problem optimally. The
proposed formulation has been used to solve some
small size problems by considering both timeoriented and cost-oriented objective functions. It was
shown experimentally that with a same cycle time,
two different optimal solutions can be actually found
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when switching from time-oriented to cost-oriented
objective functions, and vice versa.
[17]Assembly line balancing with ergonomics
paradigms: two alternative methods by D. Battin et.
al.(2015).In this paper, the assembly line balancing
problem when ergonomics principles are taken into
account is considered. Two different approaches were
presented and discussed with a numerical example to
provide new insights on the field and to illustrate
their use on a didactic example. The first one applies
a multi-objective model based on the energy
expenditure, used to estimate the ergonomics level.
The second one transforms the energy expenditure
rate in a rest time in order to reduce the multiobjective problem to a single objective one.
In many industrial sectors, the production of
high value and customized products is even today
only feasible with a large involvement of a highly
skilled workforce. A poor ergonomic design of
assembly and manufacturing systems can generate a
large amount of sick leaves due to musculo-skeletal
disorders (MSDs). Thus, it is even more necessary to
design efficient assembly systems and enhance work
related satisfaction of human operators.
In this paper the authors adapted a traditional
SALBP-2 model in order to include ergonomics
paradigms into the assembly system balancing
problem.
[18]Disassembly Line Balancing and Sequencing
under Uncertainty by Mohand Bentaha et. al. deals
with the problem of stochastic disassembly line
balancing and sequencing in the presence of
hazardous parts of the End of Life (EOL) product.
The case of partial disassembly process was
considered. The objective was to design a production
line with a maximum profit under uncertainty of task
times which were assumed to be random variables
with known probability distributions. Tasks of the
best selected disassembly alternative were to be
assigned to a sequence of workstations while
satisfying precedence and cycle time constraints. To
cope with uncertainties, an exact solution method
based on integer programming and Monte Carlo
sampling was developed. Results of experiments on
problem instances were presented.
[19]A bibliographic review of production line design
and balancing under uncertainty by Mohand Lounes
Bentaha et al .(2015) reviews the solution methods
developed for the design and balancing problems of
production lines such as assembly and disassembly
lines. The line design problem aims in determining
the number of workstations along with the
corresponding assignment of tasks to each
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workstation, while the line balancing problem seeks
an assignment of tasks, to the existing workstations
of the line, which ensures that the workloads are as
equal as possible among the workstations. These two
optimization problems can be also integrated and
treated as a multi-objective optimization problem.
This review considers both deterministic and
stochastic formulations for disassembly lines and was
limited to assembly line design and balancing under
uncertainty. This bibliography covers more than 90
papers since 1970 for assembly and 1999 for
disassembly.
[20] The Assembly Line Balancing Problem with
Task Splitting: A Case Study by W. Grzechca and L.
R. Foulds. In this paper different types of assembly
line structures were discussed in brief including their
advantages. It puts forth that the assembly line
balancing problem (ALBP) involves distributing the
tasks needed to manufacture any unit of the products
to be assembled among the work stations along a
manufacturing line. It was usually assumed that the
required tasks cannot be split, that is, each must each
be performed at a single station. However, this is not
always the case in practice where task splitting can
sometimes lead to improved line balancing. A case
study was used to explain task splitting among more
than one station in a Polish factory. It was shown
how the precedence graph can be modified to allow
for task splitting and discussed the application of
some existing ALBP heuristics that lead to improved
line time for the reported case study.
Finally it was concluded that task splitting, where
appropriate, has the potential to significantly improve
assembly line performance.
[21] Lagrangian Relaxation for Stochastic
Disassembly Line Balancing Problem by Mohand
Bentaha, Olga Battaia and Alexandre Dolgui. This
study deals with the problem of profit oriented
disassembly line balancing considering partial
disassembly, presence of hazardous parts and
uncertainty of task times. The objective of this paper
was to design a serial line that obtains the maximum
profit under uncertainty. Tasks of the best selected
disassembly alternative are to be assigned to a
sequence of workstations while respecting
precedence and cycle time constraints. The line profit
was computed as the difference between the positive
revenue generated by the retrieved parts of the End of
Life (EOL) product and the line operation cost. It
also includes the workstation operation costs and
additional costs for handling hazardous parts. Task
times were assumed to be random variables with
known probability distributions. An AND/OR graph
was used to model the disassembly alternatives and
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the precedence relationships among tasks and
subassemblies. To cope with uncertainties, a solution
method based on Lagrangian relaxation and Monte
Carlo sampling technique was developed. To show
the relevance and applicability of the proposed
method, it was evaluated on a set of problem
instances from the literature.
[22] Hybrid Multiobjective Evolutionary Algorithm
for Assembly Line Balancing Problem with
Stochastic Processing Time by Wenqiang Zhang et.
al. suggested that an assembly line (AL) is a typical
manufacturing process consisting of various tasks in
which interchangeable parts are added to a product in
a sequential manner at a station to produce a final
product. Most of the work related to the ALs
concentrate on the assembly line balancing (ALB)
which deals with the allocation of the tasks among
stations so that the precedence relations among them
are not violated and a given objective function is
optimized. From the view point of the real ALB
systems, multiobjective ALB with stochastic
processing time (S-moALB) is an important and
practical topic from traditional ALB problem
involving conflicting criteria such as the cycle time,
variation of workload, and/or the processing cost
under uncertain manufacturing environment.
This paper proposes a hybrid multiobjective
evolutionary algorithm (hMOEA) to deal with such
S-moALB problem with stochastic processing time
considering minimization of the cycle time and the
processing cost, given a fixed number of stations
available.
[23] Production line balancing with discrete event
simulation: A case study by Zupan and H. Herakovic.
In this paper a case study was presented for the
optimization of the production line by using the
balancing and discrete event simulation approach.
First the basic theory and steps for the production line
balancing were presented. For the real production
process, consisting of two production lines and an
assembly workplace the simulation model was built
and the initial results obtained. After balancing of the
production process and improvement of its
performance some further steps of the process
optimization by using the improved simulation model
were performed. The results of the combination of
the line balancing and further process optimization
raise the production rate of the process enormously.
[24] Simple and U-type assembly line balancing
problems with a learning effect by M. Duran Toksarı
et al. In this paper, researchers introduced learning
effect into assembly line balancing problems. It was
shown that polynomial solutions can be obtained for

ISSN: 2231-5381

both simple assembly line balancing problem
(SALBP) and U-type line balancing problem (ULBP)
with learning effect.
It was also put forth that the simple assembly line
balancing problem and U-type line balancing
problem with the consideration of learning effects
remains polynomially solvable. More computational
effort than the effort required for solving the original
problems is required to solve line balancing problems
with a learning effect. Assembly line balancing with
a learning effect are clearly interesting and significant
topics for future research on assignment problems
Toksari tested proposed algorithm for large scale
SALBP and ULBP with learning effect. Proposed
algorithm obtained solutions equal and less than
theoretical minimum numbers of workstations.
[25] After defining the mathematical model for the
problem, a basic Branch and Bound approach with
three possible search strategies and different
parameters was presented. Also it proposed the use of
a Branch and Bound-based heuristic for large
problems and analyze the behaviour of both exact
and heuristic methods through experimental studies.
Finally the implementation of these procedures in a
Sheltered Work center for Disabled—the real
environment which has inspired this research was
described. In these centres the adoption of assembly
lines provide many advantages, since the traditional
division of work in single tasks may become a perfect
tool for making certain worker disabilities invisible.
Efficiently applying this configuration helps these
centres to achieve their primary aim: growth in order
to provide more jobs for more disabled people, but
always considering the specific limitations that the
disabled workers have. In this sense this paper shows
one of the possible real applications where
Operations Research can help not only to get
economic and productive benefits but also certain
social aims.
[26] Efficient Multi-Objective Optimization Method
for the Mixed-Model-Line Assembly Line Design
Problem by Jonathan Oesterle and Lionel Amodeo.
This paper presents a mathematical model and an
adaptation of the Strength Pareto Evolutionary
Algorithm II (SPEA2) for the Mixed-Model
Assembly Line balancing and equipment selection
problem. The SPEA2 was enriched with a task and
equipment reassignment procedure and aims at
supporting the planners to find better solutions in the
earliest phases of a production system planning
project.
The researchers emphasizes on [1], the ability of a
company to compete effectively is influenced to a
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large extent by its capacity to produce an increased
number of customer based products in a timely
manner [2]. Shorter product life cycles;
high flexible, dynamic and efficient production
systems are required, engendering an increased
complexity in all factory domains. To handle this
complexity, methods of Operations Research are
often used to support the decision maker to plan
flexible and optimal assembly lines.
In this paper Assembly lines that allow a low cost
production, reduced cycle times and accurate quality
levels, has been classified into three variants: (i) the
Single Model Line, designed to carry out a single
product, (ii) the Mixed Model Line, designed to
produce similar models of a product in sequence or
batch and (iii) the Multi Model Line, designed to
produce various similar or different models in large
batches.
3.

CONCLUSION

4. SUMMARY
Reference No.
1

2
3

4

5

From the study of assembly line balancing it is
found that assembly lines are flow-line production
systems, where a series of workstations, on which
interchangeable parts are added to a product. The
product is moved from one workstation to other
through the line, and is complete when it leaves the
last workstation. Ultimately, we have to work for
assigning the workstations so that predetermined goal
is achieved. This can be done by minimization of the
number of workstations and maximization of the
production rate as studied in the literature survey.
It has been also observed that equipment costs, cycle
time, the correlation between task times and
equipment costs and the flexibility ratio needs a great
attention.
1. A heuristic procedure for solving larger size of
problems can be designed.
2. Paralleling of workstations and tasks may be
studied to improve the line efficiency.
3. To select a single equipment to perform each task
from a specified equipment set.
4. Bee and ant colony algorithm to be adopted for
finding number of workstations.
5. An ant colony optimization algorithm is proposed
to solve the assembly problem in which two ants
work simultaneously one at each side of the line to
build a balancing solution which verifies the
precedence, zoning, capacity, side and synchronism
constraints of the assembly process.
6. Parallel assembly lines provide some opportunities
in improving increasing system flexibility, reducing
failure sensitivity, improving system balance and
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productivity when the capacity of production system
is insufficient.

6
7
8

9

10
11

12

13

14
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Author names
A. Seleim And
H.
Elmaraghy(2014)
Mark Hillmann
Et. al. (2014)
Gonca Tuncel
And Dilek Aydin
()
Parames
Chutima And
Wanwisa
Naruemitwong
(2014)
Ana S. Simaria
And Pedro M.
Vilanho (2009)
Raghda B. Taha
Et.Al (2011)
D. Roy And D.
Khan (2010)
Manuel Chica
Et.Al (2010)

Jonathan
Oesterle And
Lionel Amodeo
(2014)
Yeo Keun Kim
et. al. (2009)
Markus
Propstera et. al.
(2015)
Wenqiang
Zhanga et. al.
(2013)
N.Papakostas et.
al. (2014)
A. Al-Zuheri, L.
Luong And K.
Xing (2012)

Algorithm used
Max-plus
algebra
Failure Process
Matrix
Teaching–
Learning Based
Optimization
Algorithm
Pareto
biogeographybased
optimization
Ant colony
optimization
algorithm
Genetic
Algorithm
Genetic
Algorithm
Multiple Ant
Colony System
and MultiObjective
Random Search
Genetic
Algorithm
Strength Pareto
Evolutionary
Algorithm II
Genetic
algorithm
Simulation of
Workforce
Flexibility
Multi-criteria
assembly line
design
Multi-criteria
assembly line
Design
Mathematical
model using
Walking
Worker
Assembly

Page 160

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

15
16

17
18

19

20

21

Chutima and
Chimklai (2012)
Abdolreza
Roshani and
Davide Giglio
(2015)
D. Battini et. al.
(2015)
Mohand Lounes
Bentaha et. al.
(2014)
Alexandre
Dolgui et. al.
(2015)
W. Grzechca and
L. R. Foulds
(2015)
Olga Battaia et.
al. (2014)

22

Wenqiang Zhang
et. al. (2014)

23

Zupan H. and
Herakovic N.
(2015)

24

M. Duran
Toksarı et. al.
(2007)
Cristobal
Miralles et. al.
(2007)
Jonathan
Oesterle and
Lionel Amodeo
(2014)

25

26

Particle swarm
optimization
Mixed-integer
mathematical
programming
model
Multi-objective
model
Integer
programming
and Monte
Carlo sampling
Various

Balancing by
Task Splitting
Lagrangian
relaxation and
Monte Carlo
sampling
technique
Hybrid
Multiobjective
Evolutionary
Algorithm
Discrete event
simulation

Discrete event
simulation
Branch and
Bound
approach
Strength Pareto
Evolutionary
Algorithm II
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Abstract: In data mining classification is done with
supervised learning and unsupervised learning. Selection of
algorithm depends upon the type and behaviour of data. The
data can be as structured and unstructured. In data mining
text mining has become an important research area. There
are various applications of text mining which includes
information retrieval, machine learning, data mining, and
statics and computation semantics and many more. In form
of text data most of the information is stored. Research is
going on in a direction of multiple language support. In the
presented work the identified social networking web
applications’ data set is reviewed to perform text analysis.
Therefore the entire input data samples are required to
classify in two classes namely positive and negative. And
hence a binary classifier decision tree and their improved
variant algorithms can be utilized for analysis and
performing the classification task. Prior to classification of
text data there is need to improve the quality of data to get
the good results. It is therefore the raw text data collected
from sources is first pre-processed and then tagged
according to the lexical means. Once tagging is done on the
original text data classification algorithms are then trained
to classify the text according to their moods. Additionally for
finding their performance in terms of their efficiency the
time and space complexity needs to be measured that will
show the effective classification with better performance.

Product Reviews

Sentiment Identification

Feature Selection

Sentiment Classification

Sentiment Polarity

Keywords: sentiment analysis, classification, supervised

Fig 1: Sentimental Analysis Process

learning, unsupervised learning.
I. INTRODUCTION

Data mining is the process of extracting information from
the raw data. Here the information is meant to the data which
is required by the application or a program. Text mining is
the computational analysis of text for knowledge mining and
data pattern analysis purpose. These techniques provide ease
in information extraction such as NLP, and IR. Additionally,
these techniques include domains with many different
algorithms including KDD methodologies and others. There
are some applications of text mining such as Enhancing Web
Search, Mining Bibliographic Data, and Sentiment
Classification or detecting mood. In this proposed work the
text data can be mined for semantic analysis of the text from
raw data. Figure 1 shows the process for sentiment analysis.
Initially text data is unstructured e.g. lack of labelling of data
and it becomes a complicated task.
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Hence most of the applications are using the cluster
analysis techniques for categorizing data. However if
the data is well labelled then that can be used with the
classification algorithms easily. Therefore the use of
microblog data can be used with the classification
algorithm.
In today’s age of technology most of the computational
parts such as algorithms as well as applications are
hosted on remotely running servers. Users access the
remote data using information superhighway known as
Internet. This network provides services and
information all the time and therefore it becomes a part
of new generation life. Use of Internet connects us with
the imaginary social world such as twitter, Facebook
and others. In use of social networking web
applications by people, a huge amount of text, image
and video data is generated and put on the Internet to be
shared among its users. Due to this manual analysis of
huge amount of data becomes a challenging task.
Therefore computational algorithms or statistical
techniques need to be applied on these data to find the
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targeted patterns.
In this proposed work the text data for microblog analysis
can be used to do the classification. Today microblogs are
frequently used by users. But frequent use of this data which
is shared by people on the Internet increases the amount of
complexity of data for manual analysis. In this model of text
analysis we propose to provide the output in two steps that
will work on labelled data. First of all the data is processed
in order to obtain the text features and then the learning on
evaluation is performed to measure the features. To identify
specific pattern of data on social networking sites, specific
semantic analysis techniques can be applied to obtain better
results. On the other hand for accurate classification of these
data some traditional data mining techniques are developed
to provide ease in classifying text data help mining.
Therefore the proposed work involves the improved
classification algorithm for classifying the text. This
classification would help us to calculate the sentiments of
users during communication over the social networking web
applications such as twitter.
II. LITERATURE SURVEY

Ziato Liu [1] suggested a new feature selection method
predicate on How Net and Parts of Speech in his paper
“Short Text Feature Selection for Micro-blog Mining”.
According to the composition of text property they utilize
test data set accumulated from sina microblog. The result
shows that the short text feature selection method has a
substantial amount of information, and good classification
result.
Stefan Stieglitz [2], seek to examine whether sentiment
occurring in politically germane tweets has an effect on
their retweet ability. Predicate on dataset of 64,431 political
denoting affective dimension, including positive and
negative emotions associated with certain political parties
or politicians, in a tweet and its retweet rate. Furthermore,
they investigate how political discussion takes place in the
Twitter network during the periods of political elections.
Determinately, authors conclude by discussing the
implicative insinuation of results.
Pravin Patil [3], suggested a combinational approach for
sentiment analysis of twitter messages. The approach
combined the NB classifies with a lexicon basesd approach
to analyse the tweets into positive, negative and neutral.
The results showed improvement of 10% over the
traditional approach.
Apoorv Agarwal [4] examines sentiment analysis on
Twitter data. Their contributions of this paper are: (1) First
introduce POS prior polarity feature. (2) Explore the
utilization of tree kernel to obviate the desideratum for
tedious feature engineering. The incipient feature and tree
kernel perform approximately at same level, both
outperforming the state of art of baseline.
Raymond Kosala, et.al., in [5] surveyed the research in
the area of web mining. It also explores the connection
between the web mining categories and the related agent
paradigm. For this survey, focus is on the representation
issues, on the process, on the learning algorithm and on the
application of the recent works as the criteria. It describes
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the research done for the information retrieval giving an
IR view of the unstructured documents. Also, the
information retrieval view for semi-structured
documents is discussed. The database view for the web
content has been explained in detail which mainly tries
to model the data on the web and to integrate them so
that sophisticated queries other than keywords based
search could be performed.
Sandra Stendahl, et.al., in [6] focused on different
implementations on web mining and the importance of
filtering out calls made from robots to get knowledge
about the actual human usage of a website. This is to
find patterns between different web pages and create
more customized and accessible web pages to users,
which in turn creates more traffic and trade to the
website. Also, some common methods to find and
eliminate the web usage made from robots while
keeping browsing data made from human users intact
are addressed. Web mining is viewed as seen to consist
of three major parts: collecting the data, preprocessing
the data and extracting and analyzing patterns in the
data.
D. Jayalatchumy, et.al., in [7] worked on survey on the
existing techniques of web mining and the issues
related to it. It primarily reports the summary of various
techniques of web mining approached from the
following angles like feature extraction, transformation
and representation and data mining techniques in
various application domains. The survey on data
mining technique is made with respect to Clustering,
classification, sequence pattern mining, association rule
mining and visualization. It also gives the overview of
development in research of web mining and some
important research issues related to it. It describes the
process of web cleaning which is needed to remove

noise and correct inconsistencies in the data.
Abdelhakim Herrouz, et.al., in [8] discussed the
overview of different web content mining tools. Web
content mining is the process of extracting useful
information from the web documents. With the flood
of information and data on the Web, the content
mining tools helps to download the essential
information that one would require.
R.Malarvizhi, et.al., in [9], made a comprehensive
study of the various web content mining techniques
tools & algorithms.
Arvind Arasu, et.al., in [10], proposed an algorithm for
structure data extraction.
III. PROPOSED SYSTEM
To perform the sentiment text analysis and to have its
evaluation following methods shown in the figure can
be used.
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Step 6: Test data is applied to perform testing on the
model and prediction on dataset is done [11].

Training Samples

B) Training Samples
The key aim of the system is to classify the tweets
on the social media. So we can use microblog on
any site as data set to perform the experiment.

Pre-processing

C) Test Samples
The available data set can be divided in to training
and testing as per requirement.

Tagging
Feature Estimation

D) Pre-Processing
In both training and test, data is pre-processed. The
pre-processing phase of data involves removal of
punctuations and removal of frequently occurred
words.

Decision Tree Algorithm
Trained Data Model
Training Samples
Classification and Performance
Figure 2 a. Process Model of Proposed System
(Training Samples)

Test Samples
Pre-processing

E) Tagging
It is required to involve feature on data after preprocessing. Therefore the user input tags are applied
with the text such as.
Mango
is a good fruit.
F)
Can be converted into: Noun adjective noun
G) Features Estimation
After tagging the original data is converted into a new
encoded format. Therefore the tagged data and the
associated tag are stored on a relational data base which
contains the encoded attributes and their class labels.
Following table shows sample of featured data.
Table 1: Feature Data
Noun Pro-no Verb Adv Adj Pre
2
0
1
0
1
0

G)
Tagging

G) ID3 Training
The given table data is used to learn the traditional ID3
algorithm. Initially a provision can be made to select
algorithm for training. The system gets training from
traditional ID3 algorithm if we select it. Entropy and
Information Gain are the important factors which are
used to select the most useful attribute for
classification.

Feature Estimation
Test Data
Trained Data Model
Classification and Performance
Figure 2 b. Process Model of Proposed System
(Test Samples)
A) Method
Step 1: Both Test and Training Data set needs to be preprocessed separately.
Step 2: Speech tagging is done on pre-processed dataset.
This is a process of marking up a word and tag with
corresponding function in parts of speech.
Step 3: Every word is replaced with its tag
Step 4: Tagged data and associated tag is stored in relational
database. Traditional ID3 algorithm and Modified ID3
algorithm is applied on tagged datasets which develops a
decision tree model.
Step 5: The data model is generated from the training set for
classification.
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Conj
0

H) Improved ID3 Training
If we select the Improved ID3, a decision tree data
model from the training sample is developed.
Association function correlation is the important factor
used to carry out the importance of attribute. AF not
only can well overcome the ID3’s deficiency of tending
to take value with more attributes, but it can also
represent the relations between all elements and their
attributes [1].
AF =∑ |X i1 - X i2 | / n

Then, the normalization of relation degree function
value is followed.
V (K) = AF (k) / AF (1) + AF (2)……..AF (m)
Gain (A) = I(S (1), S (2), S (3)………..S (m)) – E (A)*V (A)

I) Trained Data Model
Trained model is a finalized decision tree that makes
use of input data and converts into a tree structure. This
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trained data model is prepared by ID3 and improved ID3.
J) Test Data
This is part of training sample which is used to perform
testing of trained data model using the cross validation
technique. The cross validation results the accurate amount
of data that is correctly recognized using the decision tree.
K) Classification and Performance
Finally the performance of the entire system is computed in
terms of accuracy, error rate, time consumption, and the
memory consumption during training and testing of data.
IV. FACTORS FOR PERFORMANCE ANALYSIS
Following are some of the factors based on which the
performance of the proposed ID3 algorithm and the
traditional algorithm are compared and reviewed.

CONCLUSION
Classification algorithm can be proved to be better in
performance in the process of analysing the text data
according to the sentiments. Therefore the study is
focused on analysing the text sentiments. The
classification model for text data is prepared using
classification algorithms such as Decision Tree
Algorithm and its variants. In this work twitter dataset
can be used for sentiments based text classification.
The raw data can be improved by pre-processing, and
tagging. The model can be trained and tested to
recognize the sentiments of users on microblogging.
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[8]

c) Memory Consumption
Memory consumption of the system also termed as the
space complexity in terms of algorithm performance. That
can be calculated using the following formula:
Memory Consumption = Total Memory – Free
Memory
V. MERITS AND DEMERITS OF TEXT
CLASSIFICATION BASED ON SENTIMENT
ANALYSIS
The text classification based on the sentiment analysis is
very useful in understanding the thinking process of the
youth on the basis of microbloging.
However tagging could be done to involve the feature on
data but it can be a time consuming task if it is done
manually token by token not line by line.
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Abstract
Legacy Transmission system protection schemes are
mainly based on distance relaying. However,
performance of distance relay is affected in presence
of shunt Flexible AC Transmission System Devices
(FACTS) like Static synchronous Compensator
(STATCOM) which are mostly used to enhance the
transferring capacity of transmission system. The
study about the protection system like transmission
protection by using Distance Relay Specially mho
relay and its zone wise tripping characteristics. The
detailed idea about FACTS, type of FACTS,
Advantages of FACTS and application of FACTS. For
various purpose like power handling capacity by
injecting or absorbing reactive power. The
STATCOM has adverse effect on protection like
distance protection ,distance relay mal-function when
STATCOM is connected to the Line, when STATCOM
is in fault loop then have a great impact on relay
tripping characteristics. Distance relay simulation in
MATLAB plays an important role.
Index Terms-- Distance relay, MATLAB, STATCOM.
I. INTRODUCTION
The protection of the transmission is very important
aspect when we consider the security of the power
system as it is used to transfer bulk power from one
area to other. Various protection schemes are used to
protect the transmission line like over-current
protection, distance protection, etc. The distance
protection of the transmission line gives us the more
reliable and fast decision making capability to detect
and locate fault in the zone of protection and provides
the information about trip or no trip. Traditional
updating of a transmission system by constructing
new transmission lines becomes extremely difficult
because of economic and environmental pressures.
High efficiency in terms of better utilization of
existing transmission lines, without compromising on
the quality and reliability of electrical power apply
has thus to be found via alternative means. In this
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respect, due to the recent advances in high power
semiconductor technology,
FACTS technology has been proposed to solve this
problem the installation of the FACTS devices such as
static synchronous compensator (STATCOM) in the
transmission line enhances the power transfer
capability of transmission line and provides optimum
utilization of the system capability. It is based on a
voltage source convert and can inject an almost
sinusoidal current with variable magnitude and in
quadrature with the connecting line voltage. It widely
used at the mid-point of a transmission line or heavy
load area to maintain the connecting point voltage by
supplying or absorbing reactive power into the power
system It is well documented in the literature that the
introduction of the FACTS devices has great inﬂuence
on the power system dynamics. As power system
dynamics changes, many sub-systems are affected,
including
protection
systems.
When
shunt
compensator is installed at the relaying bus the shunt
compensator is always present in the fault loop and
has great impact on relay tripping characteristics.
While, when shunt compensator is installed at end of
the line, it is not present in the fault loop for the ﬁrst
zone of distance protection hence, it has less effect on
relay
tripping
characteristics.
When
shunt
compensator is installed at mid-point of the
transmission line, the fault location plays the
important role. When fault is before the shunt
compensator, the shunt compensator is not in the fault
loop and have less effect on tripping characteristics
while, when fault is after the shunt compensator, it is
present in fault loop and have great effect on the
tripping characteristics. Also the effect of modes of
operation of compensator affects the relay tripping
characteristics.
II. STATCOM (STATIC SYNCHRONOUS
COMPENSATOR)
The FACTS technology is not a single high power
controller but rather a collection of controllers, which
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can be applied individually or in coordination with
others to control one or more of the interrelated
system parameters as discussed. A well-chosen
FACTS controller can overcome the specific
limitations of a designated transmission line or a
corridor. Because all FACTS controllers represent
applications of the same basic technology their
production can eventually take advantage of
technologies of scale. FACTS technology also lends
itself to extending usable transmission limits in a stepby-step manner with incremental investment as and
when required. The possibility that current through a
line can be controlled at a reasonable cost enables a
large potential of increasing the capacity of existing
lines with larger conductors, and use of one of the
FACTS Controllers to enable corresponding power to
flow through such lines under normal and
contingency conditions. These opportunities arise
through the ability of FACTS Controllers to control
the interrelated parameters that govern the operation
of transmission systems including series impedance,
shunt impedance, current, voltage, phase angle and
the damping of oscillations at various frequencies
below the rated frequency. These constraints cannot
be overcome, while maintaining the required system
reliability, by mechanical means without lowering the
useable transmission capacity. By providing added
flexibility, FACTS Controllers can enable a line to
carry power closer to its thermal rating. Mechanical
switching needs to be supplemented by rapid-response
power electronics. It must be emphasized that
STATCOM is capable of generating and /or
absorbing reactive power whose output can be
varied so as to maintain control of specific
parameters of electrical power system. On
transmission level, Systems are normally
balanced, but during fault condition system get
disturbed. The controller input is an error signal
obtained from the reference voltage and the rms
value of the terminal voltage measured. Such
error is processed by a PI controller the output is
the angle, which is provided to the PWM signal
generator.
Following figure show typical application of
STATCOM.
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reduction of
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overvoltage's.

improvement of
steady-state
power transfer
capacity.
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transient
stability margin.

effective
voltage
regulation and
control.

Typical applications of
STATCOM

distribution
system
applications

damping of
power system
oscillations.

damping of
subsynchronous
power system
oscillations.

Power quality
improvement.

ﬂicker control.

Fig 1.Typical application of STATCOM
III. DISTANCE RELAY
Distance protection is considered the most popular
type of protection principle applied globally for
protecting transmission lines due to their capability to
meet the requirements of reliability and speed needed
to protect these lines. The basic principle of distance
relay relies on the fact that line impedance is fairly
constant along the line and proportional to the length
of the line. That is virtually true independent of the
magnitudes of the voltage and current.
Therefore, the impedance from the relay location to
any fault point along the line is proportional to
distance from the relay to the fault point and hence the
fault location can be determined if it falls within the
protected line. As a result, the protective relay, which
operates based on the measurement distance, is
referred to as distance relay. Though the techniques in
which signals are processed and computed differ from
manufacturer to manufacturer, all of them work by
calculating the impedance from the three-phase
voltages and currents. The basic principle of operation
of distance relay is that if the impedance measured by
the relay is less than the setting impedance (normally
in percentage of the transmission line impedance
being protected), then the relay would conclude that
there is a fault in the protected transmission line.
Sometimes distance relays are also called as under
impedance relays for this reason. There are three
types of distance relays namely reactance relay,
impedance relay and mho relay. But
performance of these relays gets affected by
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factors like power swing, arc resistance. The
quadrilateral distance relay is quite better option
for the protection of transmission line as it covers
minimum area in R-X diagram and it is closer to
ideal distance relay characteristics. When a
short-circuit fault occurs on a transmission line,
distance relays gives protection and trips the
circuit breaker by disconnecting the faulty portion
from the healthy section.

in fault loop and have great effect on the tripping
characteristics. Also the effect of modes of
operation of compensator affects the relay
tripping characteristics.
V.SIMULATION SCHEME

IV. EFFECT OF STATCOM ON
TRANSMISSION LINE DISTANCE RELAYING
This presents the measured impedance at the relaying
point in the presence of a shunt Flexible Alternating
Current Transmission System (FACTS) devices like
STATIC synchronous Compensators (STATCOM).
The presence of shunt compensation on the
transmission line has a great inﬂuence on the tripping
characteristic of distance relays. Distance relay
tripping characteristic itself depends on the power
system structural conditions, short circuit levels at the
line ends, pre fault conditions, load angle and voltage
magnitude ratio of the line ends and especially the
ground fault resistance. In the presence of shunt
compensator, its controlling parameters as well as its
installation location also affect the tripping
characteristic. Therefore, to analyze the effect of shunt
compensation on ideal tripping characteristics of
distance relay, the various locations are considered for
simulation. The installation locations considered for
simulation are at the near end, at the mid-point and at
the far end of the transmission line. With the help of
measured impedance characteristic, it can be analyzed
that how much a distance relay is subjected to maloperation in the presence of shunt compensation
located at the different locations.

Fig 2. Simulation model of distance relay
Results:

At the end of line


It is not present in the fault loop for the ﬁrst zone
of distance protection hence, it have less effect on
relay tripping characteristics.

At Midpoint of line


The fault location plays the important role. When
fault is before the shunt compensator, the shunt
compensator is not in the fault loop and have less
effect on tripping characteristics while, when
fault is after the shunt compensator, it is present
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Fig 3. Simulation model of distance relay at initial
level
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some extent and study the result of transmission
line with and without STATCOM.
REFERENCES
1.

2.
3.

Fig 4. Simulation model of distance relay at
intermediate level

4.

5.

6.

7.
8.

GorakshanathAbande, M.F.A.R. Satarkar, Maroofa H. Rawoot,
Mohan Thakre, Dr.V.S. Kale, “Impact of STATCOM ON Distance
Relay” held on 20th and 21st March 2014.IEEE international
conference on circuit, power and computing technologies-2014.
N. G. Hingorani and L. Gyugyi, Understanding FACTS: Concepts &
Technology of Flexible AC Transmission Systems. Hoboken, New
Jersey: IEEE Press, 1999.
M. Khederzadeh, “The impact of facts device on digital
multifunctional protective relays,” IEEE Power Eng. Soc.
Transmission and Distribution Conf. Exhibit., Asia Paciﬁc,
vol. 3, p. 20432048, Oct. 610 2002.
S. J. A. Kazemi and H. Shateri, “Effects of statcom on
distance
relay
tripping
characteristic,”
IEEE/PES
Transmission and Distribution Conference and Exhibition.
2005.
P. G. F. A. T.S. Sidhu, R.K. Varma and G.R.Ortiz,
“Performance of distance relays on shunt facts compensated
transmission lines,” IEEE Trans. on Power Delivery, vol. 20,
July 2005.
T. S. F.A. Albasri and R. Varma, “Performance comparison
of distance protection schemes for shunt-facts compensated
transmission lines,” IEEE Trans. on Power Delivery, vol. 22,
Oct. 2007.
S. Nilsson, “Special application considerations for Custom Power
systems,” in Proc. IEEE Power Eng. Soc., Winter Meeting 1999, vol.
2,1999, pp. 1127–1130.
Olimpoanaya-lara and e.acha, “Modeling and analysis of custom
power systems by pscad/emtdc,” IEEE Trans. on power delivery,
vol. 17, no. 1, january 2002

Fig 5. Simulation model of distance relay at end
level

VI. CONCLUSIONS
It shows that Simulation model of a distance relay
having three zones and study of STATCOM for
reactive power compensation. And plotted the mho
characteristics. With the help of measured impedance
characteristic, it can be analyzed that how much a
distance relay is subjected to mal-operation in the
presence of shunt compensation located at the
different locations. Also studied relay tripping
characteristics as in MATLAB software
VII. FUTURE SCOPE
In this simulation fault is taken in results are
comparing for different faults and mitigate this
maloperation of distance relay by that way we
can minimize the unwanted tripping of relay also
with the help of STATCOM we can improve the
power handling capacity of transmission line to
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Abstract-.With rapid urbanization the quantum of construction & demolition waste (C&D Waste) is constantly increasing. While it is estimated that the construction industry in India generates about 10-12 million tons of Construction and Demolition (C&D) waste annually, efforts to manage and utilize this waste is very little. This has led to Private contractors utilizing unscientific dumping methods
there-by putting severe pressure on scarce urban land as
well as reducing life spans of landfills. [1]
Keywords – rapid urbanization, construction & demolition waste, unscientific dumping, landfills

I. INTRODUCTION
Construction and demolition waste is generated whenever any construction or demolition activity takes place,
such as, building roads, bridges; fly over, subway, remodeling etc. It consists mostly of inert and non-biodegradable
material such as concrete, plaster, metal, wood, plastics etc.
A part of this waste comes to the municipal stream. It has
been estimated that approximately 50 million tons of concrete is currently demolished every year in the European
Communities. Equivalent figures are 60 million tons in the
USA & in Japan the total quantity of concrete debris available for recycling on same scale is about 10 to 12 million
tones It is also estimated that the construction industry in
India generates about 10-12 million tons of waste annually.
Urbanization growth rate in India is very high due to industrialization. Growth rate of India is reaching 9% of GDP.
Rapid infrastructure development requires a large quantity
of construction materials, land requirements & the site. For
large construction, concrete is preferred as it has longer
life, low maintenance cost & better performance. For
achieving GDP rate, smaller structures are demolished &
new towers are constructed. Protection of environment is a
basic factor which is directly connected with the survival of
the human race. Parameters like environmental consciousness, protection of natural resources, sustainable development, play an important role in modern requirements of
construction works. Due to modernization, demolished
materials are dumped on land & not used for any purpose.
Such situations affect the fertility of land. As per report of
Hindu online of March 2007, India generates 23.75 million
tons demolition waste annually. As per report of Central
Pollution Control Board (CPCB) Delhi, in India, 48million
tons solid waste is produced out of which 14.5 million ton

ISSN: 2231-5381http://www.ijettjournal.org

waste is produced from the construction waste sector, out
of which only 3% waste is used for embankment. Out of
the total construction demolition waste, 40% is of concrete
, 30% ceramic‟s, 5% plastics, 10% wood, 5%metal, & 10%
other mixtures. As reported by global insight, growth in
global construction sector predicts an increase in construction spending of 4800 billion US dollars in 2013. These
figures indicate a tremendous growth in the construction
sector, almost 1.5 times in 5 Years. For production of concrete, 70-75% aggregates are required. Out of this 60-67%
is of coarse aggregate & 33-40% is of fine aggregate. Leading this demand is the maximum user China 25%, Europe
12% & USA 10%, India is also in top 10 users. From environmental point of view, for production of natural aggregates of 1 ton, emissions of 0.0046 million ton of carbon
exist where as for 1ton recycled aggregate produced only
0.0024 million ton carbon is produced. Considering the
global consumption of 10 billion tons/year of aggregate for
concrete production, the carbon footprint can be determined for the natural aggregate as well as for the recycled
aggregate. [2]
II. OBJECTIVES
In all communities it has always been common practice to
retrieve valuable materials from the arising waste, e.g. metals and building materials. After some decades in this century with an extensive “use-and-throw-away” philosophy it
has been recognized that we cannot continue this uninhabited use of natural resources and pollution of world with
waste. It is necessary to change our habits and to revise
former common practices within the building and construction industry, as well as within other industries, households, etc. In many countries, industrial as well as developing, C & D waste is considered as harmless, inert waste,
which does not give rise to problems. However, C & D
waste consists of huge amounts of materials that are often
deposited without any consideration, causing many problems and encouraging the illegal dumping of other kinds of
waste. Whether C&D waste originates from clearing operations after natural disasters or from human-controlled activities, the utilization of such waste by recycling can provide
opportunities for saving energy, time, resources and money. Furthermore, recycling and the controlled management
of C&D waste will mean that less land is used and better
opportunities will be created for the handling of other kinds
of waste. [3]
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In India, the trend of depletion of natural resources reserves, increase in cost of demolition and transportation,
and shortage of dumping sites due to rapid urbanization are
to be clearly recognized. Whether the waste originates from
natural disasters or from human controlled activities, utilization of wastes by recycling will provide opportunities for
saving energy, time and resources. The situation in India is
not as serious as it is in the west, yet there are some parts in
northern India, especially in Gangetic basin, where crushed
stone aggregates are not available within several kilometers
of radius. However, the gravity of situation demands seriously rethinking in India, especially when the volume of
concrete construction is expected to increase manifold in
the coming decades. Also, there would be a several concrete structures in the urban areas, which have outlived
their existence and these are bound to get replaced with
new ones. This increasing demand for construction materials in construction industries further encourages the adoption of this concept of recycling technology. In order to
access if recycling can be done effectively, feasibility study
of recycling of C&D waste is necessary.
From the view point of economy, recycling of C&D waste
can only be attractive when recycled product is competitive
with natural resources related to cost and quality. The main
conditions which are conducive to successful and economical operations of recycled C&D plants include:
i] Abundant and constant supply of demolition waste
ii] High dumping cost for demolition waste
iii] Easy access for heavy trucks
iv] Suitable industrial land availability, preferably next to
sanitary landfill
v] Inaccessibility or scarcity, and therefore high cost of
good quality natural sand and gravel or crushed stone, and
vi] Ready market for products. [4]

III. METHODOLOGY
To achieve the objectives of present investigation, extensive and comprehensive work is carried out. It is divided in
two phases as mentioned below:
Preliminary Phase (I): Collection of preliminary data
Phase (II): Evaluation of economic feasibility
of recycling of C&D waste
Phase (I) Collection Of Preliminary Data:
In India, the recycling lacks central, stable and flexible
intermediate between generation and landfill like recycling
centers to transform the waste into recycled secondary construction materials.
The data about generation and composition of waste were
collected from various construction and demolition sites
through questionnaires sent to contractors and visiting
NMC and some of the contractors.
The data about consumption of natural resources like river
sand, rocks, pebbles, aggregate etc. are collected from the
Mining department of the Magistrate office.
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The data about potential demand for C & D waste come
from various literatures with priority being given to recent
literature containing extensive bibliography.
Data concerning the fixed costs, especially equipment costs
and corresponding certification of recycling facilities, are
obtained from various literature references. Since there are
no such C&D waste recycling centers in India at this moment and thus no reliable cost data available.
Data of operating costs like unit labour costs were identified with reference to corresponding price.
Jalgaon is commercial and industrial centre with an average rate of GDP of around 1% per year from 1993 to 2009.
Average growth rate of investment in construction activities is about 13.3 % from 1993 to 2009. Jalgaon Municipal
Corporation (MC) was established on 22 Sept. 2003 under
the CNC Act, 1948, covering an urban area of 68.78 km2,
with the population of 4, 60,000 up to 2011.
Generally, the aspect of recycling of C & D waste mainly
depends on the following factors of Jalgaon city: the scarce
of natural aggregate resources, the industrialization level
and population density.
Table 1 shows that the higher population density indicates
boom of potential residential building demand in Jalgaon.
[5]
For scare of natural aggregate resource, although there
are abundant natural aggregates resources in Jalgaon, national and regional regulations have began to encourage
recycling and limit amount of quarry.

Phase (II) Economic Feasibility In Terms Of Cost Savings:
This section will evaluate and examine how proper waste
handling on construction sites can economically benefit a
project and the construction industry by saving millions of
dollars to the industry. An attempt has been made to identify possibilities in cost savings in a project.
Generally, economic feasibility is carried out by standard
measures of profitability, which is cost –benefit analysis.
According to the US EPA (2002), waste management
makes good economic and business sense and at the same
time it can improve production efficiency, profits, good
neighbor image, employee participation, product quality
and environmental performance. Therefore benefit–cost
analysis (BCA) will be examined to estimate the economic
feasibility of construction site waste management in terms
of cost savings as adopted by Begum & Siwar (2006). We
evaluate project level cost and waste management using a
cost function including waste as „bad output‟ to estimate
overall, input specific, and marginal production cost of
waste reduction. It can increase contractor‟s competitive-
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ness through lower production costs and a better public
image.
Net benefits can be expressed by eq (1) which is by subtracting total benefits by total costs.
Net Benefits = Total Benefits – Total Costs..... (1)
NB = TB – TC
1. Total Benefits (TB) is all the advantages of using of
reusing and recycling of construction waste materials. This
is the sum of all the direct, indirect and intangible benefits.
(Cost Benefits of reducing waste is not included in monetary terms)
TB = PSC + R SM + SCCT + CSLC + A…….(2)
PSC = Purchasing cost savings by reusing construction
waste materials. Company can save money by reusing and
buying recycled materials instead of buying virgin materials from the market. (Cost savings from market price =
Average market price /unit x total amount of reused and
recycled individual material – Cost of purchasing reused
and recycled material at lower cost). This is estimated to be
25% less than virgin materials. (Begum & Siwar, 2006))
RSM = Revenue from selling of construction waste materials.
SCCT = Waste collection and transportation cost savings
from disposing less material to landfill.
CSLC = Cost savings from landfill charges by reusing and
recycling of construction waste materials
A = Intangible Benefits
2. The total Costs (TC) are all the incremental costs associated with the reusing and recycling of construction waste
materials. This is sum of all direct, indirect and intangible
costs. So the total costs can be expressed by Eq. (3)
TC = CSC + SC +TC + A∗........... (3)
CSC = the collection and separation costs of construction
waste materials,
SC = the storage cost of waste material.
TC = the transportation cost of disposing waste to landfill
A* = the intangible costs.
Net Benefits = Total Benefits > Total Costs............ (4)
Costs are the key main determinants for decisions and
choices for waste management technologies and practices.
Financial constraint is the main reason for low priority for
waste management. In fact the cost of implementing waste
management practices is given more preference than benefits. Quantifying all the associated benefits and the costs in
monetary value and also considering the intangible costs
and benefits can give a clear picture of the economic benefits of reusing and recycling of construction waste.
Although Begum & Siwar, (2006) suggests that practices
that induce waste reduction from the beginning through
proper planning, designing etc should be encouraged. This
would not only ensure reduced quantity of waste production on site but also less quantity of waste material to be
reused and recycled and thereby reducing the cost implications associated with waste management. Following section
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shall discuss the strategies to mitigate this problem and its
economic relevance. [6]
IV. BARRIERS TO RECYCLING IN INDIA:
In India, the concept of recycling is not popular due to the
following reasons.
1. Poor Acceptability of Recycled Material:
Acceptability of recycled material is hampered due
to a poor image associated with recycling activity in India.
Customer specifications do not permit use of materials recycled from waste. Cost of disposal of waste from construction industry to landfill has a direct bearing on recycling operations. Low dumping costs prevalent in India acts
also as a barrier to recycling activities. Imposition of
charge on sanitary landfill can induce builders and owners
to divert waste for recycling.
2. Lack of Appropriately Located Recycling Facilities:
Construction and demolition waste arrives at a processor in chunks. Heavy crushing equipment is required to
break up the chunks into aggregate. When recycled aggregate are to be produced at a smaller scale and in limited
quantity, portable equipment could be used and can be set
up on site for immediate use. However, for bulk production, a pilot crushing plant comprising of the following
units need to be setup.
i] Hopper to receive the material
ii] Jaw crusher to break it into smaller and pieces that are
more manageable
iii] Cone or impact crusher to further reduce the particle
size
iv] Vibrating screen to sort the material to the required specification, and
v] Conveyor belt with a rotating magnet to remove metal
contaminants (steel, etc.)
Pilot plants and full scale recycling plants have
been set up in other countries such as U.K and U.S.A.
These plants promote the recycling industry by instilling
confidence in the quality of the recycled aggregate. In India, lack of a pilot plant is another barrier. Commissioning
of a pilot plant as a demonstration unit can help in breaking
barriers against recycling of construction and demolition
waste.
3. Absence of Appropriate Technology:
At present, it appears that there are very few commercially viable technologies for recycling construction
and demolition wastes. Hot recycling technique for recycling of bituminous material at present is practically nonexistent in India and should be taken up for research and
development and based on the results; hot in-situ technique
may be promoted. Alternatively, equipment available from
abroad for hot in-situ process may be evaluated for financial viability. Once the required technology is known,
availability of sufficient feedstock of requisite quality
should also be tackled.
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4. Lack of Awareness:
Non-awareness of recycling possibilities is one of the
main barriers due to which waste is disposed only in landfills. Creating awareness and dissemination of information
is essential to built public opinion and instill confidence in
favor of recycling option. There is a need to create a market
for the recycled products by involving the construction
industry to use recycled material in their construction
projects.
5. Lack of Government Support:
There is a lack of government support and commitment towards development of recycling industry. Development of policy supported by regulatory framework can
provide necessary impetus. It will also help in data compilation, documentation and control over disposal of waste
material.
6. Lack of Proper Standards:
Development of standards for recycled materials would
provide producers with targets and users an assurance of
quality of material. Standards formulated in other countries
can be a guideline for development of specification in our
country

V. GOVERNMENT AND ULB INITIATIVES:
1. The Solid Waste Management (SWM) Cell of the Govt.
of Maharashtra has given a prominent place to C&D waste
in their action plan. Action point 1 state that „Separate collection of debris and bulk waste. Each city needs to have its
own mechanism for collection and disposal of waste from
bulk waste producers and construction debris‟ (prescribed
time – 30th November, 2006). 2. Municipal Corporation of
Mumbai has notified „Construction and Demolition and
Desilting Waste (Management and Handling) Rules,
2006‟.Construction & Demolition waste along with silt was
used as cover material in the closure project of old dumpsite at Gorai in Mumbai. The bulk of Construction & Demolition waste generated in Delhi does not get into the
municipal solid waste stream as Management of construction and demolition waste (MCD) has certain intermediate
points for Construction & Demolition waste but proper
disposal is a problem because the debris is dumped in the
existing landfills, eating into their space.MCD was instrumental in getting a feasibility study done in collaboration
with IL&FS. The study “Feasibility study on use of Construction & Demolition waste in road works” was carried
out by CRRI.The study found potential feasibility for application in (a) embankment and sub-grade construction,
(b) sub-base construction, (c) stabilized base course construction and (d) rigid pavement construction. MCD has
allocated a DBOT project for proper storage and collection
of 500 TPD Construction & Demolition waste from 3
MCD zones, transportation to an identified site where the
material would be processed and utilized. The rejects
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would be land filled at the same site. The DBOT partner –
IL&FS Waste Management and Urban Services Ltd. would
also build a „test‟ road using processed C&D waste with
technical assistance of CRRI which would then be monitored for more than a year.
3. Efforts would be made for market development of
processed C&D waste.
Relevant rules and guidelines C&D is briefly included in
the “Municipal Solid Waste (Management and Handling)
Rules, 2000” but there is no detail information, except a
brief mention in Schedule II of the rule for its separate collection. This brief mention does not appear to be sufficient
in view of its growing quantum and the way it affects the
overall management of municipal solid waste. Greater details and more teeth are required for (a) controlling the situation and (b) management of C&D waste in a comprehensive manner which is likely to have significantly positive
impact on the overall scenario of waste management and
cleanliness. [7]
VI. CONCLUSION

Issues Identified:
1. In most cities, there is no permanent site for C&D waste
collection
2. Many times, C&D waste is dumped on open roads and
outside sites
3. The wastes generates huge air pollution and also makes
the areas dirty
4. This turns into a garbage dump in a few days
5. Open canals are choked with C&D waste material
dumped in
6. C&D waste blocks roads and pathways making commuting difficult
7. Waste material is not cleared for days causing problems
for neighbors
8. These materials are carried in open vehicles which drops
debris on the way
9. This waste leads to collection of water during rains
10. Municipality does not pay much attention to this issue
even after complaints.
Root Causes Identified:
1. This has never been an area of priority for the Government
2. Lack of vigilance by municipal departments
3. Lack of a concrete law for disposing construction and
demolition waste
4. No strict mandate for vehicles carrying the c & d waste
5. People are unaware of what to do with this waste
6. No fines for offenders
7. People caught discarding construction wastes on the
roads are let off easily
8. No helpline to complaint about this problem
9. Too much corruption in the regulating authorities
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10. No way of recycling the construction waste
11. Clear C&D waste disposal guidelines not issued to
builders by municipalities

naturally sourced materials have to be restricted and regulated, other strategies must be put in place to reduce demand.

Solutions Identified:
1. Municipal Corporations, Municipalities should frame
Rules &
Regulations for C&D Waste
2. Civic Bodies should provide a facility for collection and
disposal of C&D waste and charge a reasonable amount for
the same
3. Civic Bodies can also charge builders/contractors who
are willing to buy C&D waste for construction purposes
4. A collection center should be established and managed
by the municipality for construction and demolition waste
in each town/ village
5. A separate department in the municipal bodies should be
created for addressing the issue of collecting and disposal
of this waste
6. C & D recycling units should be set up in every town
and state
7. Civic Bodies can recycle/reuse C&D Waste for filling of
low lying areas and construction of Roads etc.
8. A law pronouncing the disposal of C & D waste should
be made
9. C&D permit grants must have terms for removal of
waste
10. Severe penalties must be imposed if waste removal
guidelines are violated
11. Awareness among the builders and contractors should
be increased
12. Private entities setting up C & D recycling units should
be given tax breaks
13. Demolition permit itself can have a clause for waste
recycling. [1]
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Building Material Crisis and Environmental Concern:
Indiscriminate mining of sand and other minor minerals has caused extensive damage to the environment,
scarred rivers, made many areas susceptible to floods, and
destroyed the crucial recharge zones. In 2012, the Supreme
Court had asked state governments to amend the rules to
regulate mining of minor minerals and ensure environmental management. On August 5, 2013, the National Green
Tribunal (NGT) declared sand mining without environmental clearance illegal. However, the concern for a deteriorating environment is being seen in the context of a growing
shortage of these materials. The Union ministry of housing
and urban poverty alleviation had told the Rajya Sabha in
2012 about the shortage of building material, especially for
aggregates and concrete owing to mining bans/restrictions
on environmental grounds. The shortage has been so severe
that several civic projects in India are facing delays. This is
aggravating the housing crisis and affecting the construction of roads, bridges, canals, etc. If sand mining and other
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Abstract:
Connecting rod is most important part of IC engine.
Its Intermediate link between the piston & the crank.
Which used to converting reciprocating motion of the
piston rotary motion of the crank. Now a day’s
Aluminium material connecting rod are used in
Automobile Internal combustion engine but aluminium
connecting rod having a more weight & low stiffness
as compare to ALFASIC Composite connecting rod. If
connecting rod having more weight it’s consume more
fuel the leads to increase in weight of engine as well
as gross weight of vehicle.
According to above problem we need to find
out new material which having similar mechanical
properties but having less weight & high stiffness as
compare to Aluminium IC connecting rod.
Keywords: Connecting rod, aluminium, ALFASIC
Composite.
I.

INTRODUCTION

The Internal combustion engine connecting rod is one
of the most essential parts of the engine. It is subject
to various complex roads due to gas pressure & the
inertia forces of the reciprocating parts. The stresses
induced into the connecting rod due to the thrust & the
pull of the piston are bending stresses, tension &
compression in the axial direction. The connecting rod
should be able to withstand these forces in
unfavourable environmental conditions. The design &
the weight of the connecting rod determine the
performance of the engine.
In this paper describe the design & modelling
Analysis of IC engine connecting rod using two
different Materials. 1st one aluminium material &
second one aluminium fly ash silicon based composite
material & compare to the farmer material to the new
Material found to have less weight & better stiffness.
By carrying out these modification to engine element
will result ineffective reduction of weight increase of
durability of particular part will lead to decrease of
overall engine weight improvement in its traction
parameter & increasing performance of engine.
II. Literature Review
[1]Mr. F. A. Pathan.
“Static Analysis of connecting Rod for weight
Optimization.” This research paper gives idea about
the result weight of the connecting rod can be reduced
by replacing the old material AB60 by Aluminium Fly
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ash silicon composite which has higher strength and is
manufactured using industrial waste such as fly ash.
[2]Kuldeep B
“Analysis and optimization of connecting rod using
Alfasic composites”.
This research is motivated by the responsible to
transmit the push and pull from the piston pin to crank
pin, thus converting the reciprocating motion of the
piston to rotary motion of the crank. Generally
connecting rods are manufactured using carbon steel
and in recent days aluminium alloys are finding its
application in connecting rod. In this work connecting
rod is replaced by aluminium based composite
material reinforced with silicon carbide and fly
ash. And it also describes the modelling and analysis
of connecting rod. FEA analysis was carried out by
considering two materials. The parameters like von
misses stress, von misses strain and displacement were
obtained from ANSYS software. Compared to the
former material the new material found to have less
weight and better stiffness. It resulted in reduction of
43.48% of weight, with 75% reduction in
displacement.
[3]Prof. N.P.Doshi
“Analysis of Connecting Rod Using Analytical and
Finite Element Method”.
The connecting rod is a major link inside of a
combustion engine. It connects the piston to the
crankshaft and is responsible for transferring power
from the piston to the crankshaft and sending it to the
transmission. The most common types of materials
used for connecting rods are steel and aluminium.
Connecting rods are widely used in variety of engines
such as, in-line engines, V-engine, opposed cylinder
engines, radial engines and oppose-piston engines. For
the project work we have selected connecting rod used
in light commercial vehicle of tata motors had recently
been launched in the market. We found out the
stresses developed in connecting

III. Design of Connecting Rod
The Connecting Rod consist of an eye at the small end
to accommodate the piston pin a long shank & a big
end opening split into two parts to accommodate the
crank pin. The construction of connecting rod is
illustrated. The connecting rod of an IC engine is
made by drop forging process & the outer surfaces are
left unfinished. The connecting rod is subjected to the
force of gas pressure & the inertia force of the
reciprocating part. It is one the most heavily stressed
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Part. It is one of the most heavily stressed parts of the
IC engine Aluminium & Aluminium alloy are used for
connecting rods of automobile engines.
The length of the connecting rod is an important
consideration when the connecting rod is short as
compared to the crank radius It has greater angular
swing resulting in greater side thrust on the piston in
high speed engine rod to the crank radius (L/r) is
generally four or less than four.
Most of the connecting rods in High-Speed
engines have an I-Section. It reduces the weight &
inertia forces. It is also easy for forging. Most rods
have a rifle-drilled hole through all the length from the
small end to the big end to carry the lubricating oil to
the piston pin bearing. In low-speed engines circular
cross section is used

Displacement = 150cc
Maximum power = 13.8 Bhp at 8500rpm
Maximum torque = 13.4 Nm at 6000 rpm
Compression ratio = 9.35/1
Density of petrol at 274k is 737.22*10-9
Molecular weight m(petrol) = 114.228 g/mole
Ideal gas constant R = 8.3143 j/mol.k
& R specific =R/Mass

IV. Design calculation of connecting rod in general

=737.22*〖10〗^(-9)x150
=0.11 kg
R specific = R/M= 8.314/0.11 = 75.581
P=m. R specific. T/v
Pressure p=15.18 Mpa

From standard :
1) Thickness of flange & web of the section = t
2) Width of the section B = 4t
3) Height of the section H = 5t
4) Area of the section A = 11t2
5) Moment of inertia about X axis & y axis ratio is
Ixx/Iyy= 3.2
So in the case of this section (Assumed Section)
Proportion, shown above will be satisfactory.
Length of the connecting rod (L)
= 2 times the stroke
= 2*58.6
=117.2 mm
Area of the I section

1)
2)
3)
4)

A =2(4t*t) + (5t+2t)*t
A =11t2
Where,
A = area of cross section in mm2

According to Ideal gas equation we have
P.v = M. R specific. T
Where,
P = pressure
V = Volume
M = mass
R specific = specific gas constant
T = temperature
Mass = density * volume

Fp= Force acting on piston
=Area x Gas pressure
FP = 38276.37N
Maximum inertia load on the piston
fi =mw2r(1+l/n)
Here w=2πn/60=890.117 rad/sec
R=l/2=29.3
N=l/r=117.2/29.3=4
According to calculation
Fi=3192.01 N
Hence F=Fp-Fi=35084.36 N
Putting this getting all value in Ranking – Gordon
Formula
F=(Fc.A)/(1+a(l/Kxx))

5) Ixx = 1/12(4t)〖(5t)〗^3-1/12(4t-t)〖(5t-2t)〗^3=
( 419/12)t^4
〖Kxx〗^2=Ixx/A=1.78t
According to Ranking – Gordon Formula
F=(Fc.A)/(1+a(l/Kxx))
Let,
A = c/s area of connecting rod
L = length of connecting rod
Fc = compressive yield stress.
F = buckling Load
Ixx & Iyy = moment of inertia about x-x & y-y axis
respectively.
Kxx & Kyy = Radius of gyration of the Section About
x-x and y-y axis respectively.
Pressure Calculation:
Consider a150 cc engine
Engine type air cooled 4-stroke
Bore – Stroke (mm) = 57*58.6
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1)For aluminium 360 (old material)
Fc = 170 N/mm2
Getting value of t=5.021 mm
2)For aluminium 6061 – (9%.sic) & (15% fly ash)
Fc = 363 N/mm2
Getting value of t=3.760 mm
Take a = constant
For aluminium & aluminium alloy is
a= 0.002.
V. RESULT
For aluminium 360 (old material)
Total area of I section connecting rod is 11t^2
Hence we get A=277.31 〖mm〗^2
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And new composite material get A= 155.51 〖mm〗
^2
VI. CONCLUSIONS
In this paper we calculating the area of connecting rod
I section for both material. New ALFASIC composite
connecting the total area of I section is less than the
old material connecting rod. Around 56.07 %
reduction of area we get. And this affecting the weight
of connecting rod.
My objective are in this paper to review design of I
section of new ALFASIC composite connecting rod
for IC engine.
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Abstract:-Steering wheel vibration is one of the major
factor that effect the operator comfort in the
agricultural tractor i.e. the Operators hands subjected
to the Hand Arm vibration syndrome effect and about
10 percent of the operators are affect due to this effect
and in order the increase the operator comfort and
reduce the Hand Arm Vibration syndrome effect it is
necessary to study the vibrations in agricultural
tractor and also necessary to reduce it.The main
objective of this work is to reduce the vibrations
produce in the steering wheel of the agricultural
tractor and also find out the main source of vibration
in agricultural tractor and reduce it also study the
ambient excitation produce in agricultural tractor.The
methodology adopted in this work to measure the
vibration level in the agricultural tractor with and
without providing the isolation material i.e. by
providing damper by experimental way and also the
analysis by using the software and computation of
results .The main benefits of this work is by using the
isolation material dampers the amplitude of vibration
may be reduce also by providing the isolation material
the Hand arm vibration syndrome effect also reduce
and increase the operator comfort as the tractor has
to work in adverse enviorment so in this work it is
necessary to study the vibrations in the steering wheel
assembly of Agricultural tractor.
Keywords: Steering wheel, Vibration, dampers,
frequency, resonance, amplitude
I. INTRODUCTION
Passenger comfort is a vital criterion in the present
day vehicle design. Until recent times, tractors were
considered as performance machines and the operator
comfort was not given much importance. Now the
scenario has changed and tractor owners also want to
have an equal level of comfort, if not more than the
passenger vehicles. Tractors generally operate in
adverse
environmental
conditions
and
an
ergonomically inferior tractor could make things
worse for the driver. Operator comfort in tractor
means many factors like space available for occupant,
reach of controls, visibility, noise and vibration,
temperature, etc. Out of these vibration is one factor
which not only makes the operator uncomfortable, but
also leads to failure of various parts of the tractor.
Tractor operators are exposed to two types of
vibration: whole body vibration transmitted via seat,
floor and foot pedal controls and hand transmitted
vibration via steering wheel and hand control

ISSN: 2231-5381

knobs .There are two widely followed strategies for
preventing the adverse effects of vibration. They are:

•

Vibration control at excitation source itself

•

Vibration isolation by taking appropriate
action in the transmission path
While it is obvious that controlling the vibration at
source is the best possible option,

Fig 1. Hand Arm Vibration Syndrome effect (HAVS)

Many a times, the vibration reduction objective also
comes with other constraints of product design like
packaging, design simplicity, product cost, product
development lead time, etc. Hence appropriate
strategy has to be chosen considering the constraints
of product design .Excessive exposure to hand
transmitted vibration can induce disturbances in blood
flow in the fingers and neurological functions of the
hand and arm. The term “Hand-arm vibration
syndrome” (HAVS) is commonly used to refer such
disorders like circulatory disorders, bone disorders,
neurological disorders, muscle disorders and central
nervous system disorders. Higher vibration of tractor
steering wheel may lead to this problem and hence
this subject assumes great importance. ISO 53491:2001 standard outlines the methodology to correlate
the measured vibration from steering wheel to hand
arm vibration syndrome through two parameters
namely,

•

8-hour energy equivalent frequency weighted
vibration total value and

•

Number of years in which 10% of the
operators exposed to vibration may develop hand
arm vibration syndrome
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This ISO standard has indicated guideline values on
vibration.
The
European
Council
directive
2002/44/EC on the minimum health and safety
requirements regarding the exposure of workers who
are likely to be exposed to risks from mechanical
vibration during their work recommends daily
exposure limit value (ELV) of 5 m/s2 and daily
exposure action value (EAV) of 2.5 m/s2 for handarm vibration. Vibration values specified in this
standard are taken as guidelines in this work. In recent
developments, tractor manufacturers have been asked
to measure and disclose the vibration levels at steering
wheel, seat, floor, etc.

III. OBJECTIVES
[1] To find different sources of vibrations in
tractors using
References
[2] To study literatures related to tractor vibrations.
[3] Understanding the mechanism of tractor
steering

Fig. 2 various locations for vibration measurements

IV. LITERATURE SURVEY
Steering wheel vibration is one of the major factors in
determining the operator comfort in agricultural
tractors. Main sources of steering wheel vibration are
engine imbalance, resonance of steering system, lesser
damping, road / field induced vibration. Upon detailed
analysis on that particular tractor, it was found that the
resonance of steering system with engine excitation is
the root cause for excessive vibration. Various
methods to reduce vibration due to resonance were
considered, such as shifting the natural frequency
away from the second order engine frequency and
increasing damping coefficient to reduce the vibration
amplitude at resonance.

The objective of this work is to study the steering
wheel vibration in detail and to reduce the same to
protect the operator from adverse hand-arm vibration
syndrome, developed mathematical model for steering
wheel vibration and to verify the mathematical model
with experimental results, so that it will form a base
for vibration prediction in future. A detailed literature
survey was conducted to understand the work carried
out so far in related fields. Sugita and as explained an
experimental method for the reduction of steering
wheel vibration. Mechanical impedance methods were
applied to predict the resonant frequency of the
steering system. Tiwari and Prasad presented a 3 DOF
analytical model for tractor seat suspension system.
Even though this is not directly relevant to the present
work, the assumptions in the model development are
inherited in the present work as both steering wheel
and seat are excited primarily by the engine vibration.
Dewangan and Tewari explained that the discomfort
and pain due to hand transmitted vibration leads to
fatigue. As a cascading effect, operators take rest too
overcome fatigue which reduces work output and
duration of actual work. They have presented the
results of vibration transmitted from the handle of a
6.7 kW hand tractor. Gowri Shankar, et al.
demonstrated a systematic approach towards reducing
the steering wheel vibration of an agricultural tractor.
However there was not much work doneon the
evaluation of vibration parameters as per commonly
used ISO 5349:2001 standard and mathematical
modelling.
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II. PROBLEM STATEMENT
Vibration analysis and reduction of vibrations in
steering wheel of agricultural tractor to increase
human comfort and to reduce adverse health effect.

Ananth Sakthivel; Sethuraman Sriramanand Rakesh B
Verma [1]
This paper deals with the study of the different aspects
of vibration produced in the
Steering vibration study was conducted on various
tractor models (40 - 50 kW range) and one tractor was
identified for Improvement upon detailed analysis on
that particular tractor, it was found that the resonance
of steering system with engine excitation is the root
cause for excessive vibration. Various methods to
reduce vibration due to resonance were considered,
such as shifting the natural frequency away from the
second order engine frequency and increasing
damping coefficient to reduce the vibration amplitude
at resonance. Six different concepts were generated
and analysed using the design assessment matrix. Two
concepts were selected, namely radial damper and
axial damper concepts for further processing. These
concepts were tested and a significant reduction in
vibration levels was achieved. Axial damper concept
offers higher vibration reduction when compared to
radial damper concept.
Kandavel Gowri Shankar, ShrikantSamant, Nrusingh
Mishra andMokashi Rajshekar [2]
In this paper, the author demonstrates the systematic
approach in reducing the steering wheel vibration
through Design for Six Sigma (DFSS). The issue was
specific on excess vibration levels in the steering
wheel “Main Operator Interface” which was found
unacceptable during the Customer Interaction and

http://www.ijettjournal.org

Page 180

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

documented as Voice of Customer (VOC). The
benchmarking evaluation was done with selected
tractor models qualitatively; to assess the difference in
vibration level perception for customers, for
understanding the extent of the vibration issue and
developing a scale for setting up a target for
achievement. From the Qualitative evaluation data, it
was clear that the concerned baseline “X” tractor had
unacceptable vibration levels and the cause and effect
for the issue was predicted to be the enhanced features
of the tractor compared to the Domestic “X” (Power
Steering).
Goglia, Z. Gospodari, S. Kossuti, D. Filipovi [3]
The paper presents research results of the vibration
transmitted from the steering wheel of the small
tractor with a 4-wheel drive to the driver’s hands. The
vibration measurements were carried out on the tractor
randomly chosen from the producer’s store-house.
Before testing the tractor was examined and adjusted
following the producer’s recommendations. The
vibration levels were measured at idling and at full
load. The vibration level on the steering wheel was
measured and analysed and the frequency spectra for
the chosen working conditions were obtained. The
frequency-weighted acceleration, given in m/s_2, was
calculated. The vibration total value was defined as
the root-mean-square of the three component values.
The obtained values are graphically represented in
accordance with ISO/DIS 5349-1979 and ISO5349-12001. The vibration exposure for the predicted 10%
prevalence of vibration-induced white finger in
accordance with Annex C of the same standard was
also tested.
V.K. Tewari; K.N. Dewangan; Subrata Karmakar [4]
And tractor was modified to enable operation in a
seated position. The physiological effects of the new
seated position were compared with the effects of the
standard design where the operator must walk behind
the machine. The study was conducted in three
operations, namely, transportation on a tarmacadam
road, rototilling and rota-puddling of the hand tractor
under different field conditions. Parameters such as
vibration intensity in root mean square (rs)
acceleration, heart rate, oxygen consumption rate and
work-related body pain of operators were evaluated to
study the fatigue on the operators, the experiments
were statistically designed and replicated. The results
indicate that vibration intensity in rs acceleration in all
the gear settings and all the conditions was minimum
in the range of 1750–1850 min_1. The vibration
intensity in rms acceleration was observed maximum
as 45ms_2 without the seat whereas this value was
20ms_2 with the seating arrangement. The operators
of the hand tractors are exposed to a high level of
vibration arising from the dynamic interactions
between the tool and work piece. The vibration from
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the hand tractor is transmitted from the handle to the
hands, arms and shoulders
Eugene I. Rivin [6]
The paper illustrates, using case stories, high
effectiveness of robust vibration and noise control
devices, especially by using system resources and by
using TRIZ methodology. Very radical improvements
of noise and vibration characteristics have been
achieved without extensive analytical efforts and
without significant hardware modifications. One
section of the paper relates to radical reduction of
steering column shake, another to reduction of pass-by
noise, the third to vibration isolation, and the forth to
enhancing tire damping. NVH improvement by using
conceptual approaches for vibration and noise control
without in depth study of mechanisms generating
objectionable noise and vibration effects in a
particular component or Subsystem is often
considered as an inferior approach and is used only in
critical launch and warranty situations. Development
of such vibration and/or noise control “patches” is
often relegated to suppliers this paper addresses this
situation using some basics of TRIZ methodology
(TRIZ is the Russian acronym for the Theory of
Inventive Problem Solving) and illustrates this
analysis by real-life case stories.
Ping Lee; Ali Rahbar [9]
In recent years, the Noise & Vibration (N&V)
engineers have been exacerbated by the trend towards
lighter, and more fuel-efficient vehicles such as
Displacement-On-Demand (DOD) vehicles. This
paper discusses how the active tuned absorber (ATA)
technology can reduce vibrations caused by engines in
Displacement-On-Demand vehicles. Because the
higher combustion pressure per cylinder and the
halved basic engine order of a V6 engine powered
vehicle in the three-cylinder operation cause the
vibration amplitude increased. The passive engine
mounts cannot adequately address the excessive
vibration. This work investigates the potential of using
an active vibration control algorithm with ATA
technology to reduce the unwanted vibration. The rear
bank of the cylinders in the V6 engine from the
development vehicle is disabled for this study. Several
actuator configurations are investigated and feed
forward control algorithm is used for the investigation.
Test results show the ATA technology can
significantly reduce the vibration during threecylinder drive.
Craig Lewitzke and Ping Lee [10]
The purpose of this paper is to assist engineers in
obtaining a basic understanding of elastomeric
components. Topics covered in this paper include
fundamentals of vibration isolation and rubber
technology, design considerations of various types of
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chassis, body, and powertrain mounting components,
static and dynamic testing methods, and existing SAE
standards and guidelines for elastomeric components.
An understanding of elastomeric material properties
and the methods used to characterize elastomeric
component Behavior is necessary to achieve desired
performance. Typical design criteria and functional
objectives for various isolator applications, including
powertrain mounts, suspension control arm bushings,
shock absorber bushings, exhaust hangers, flexible
couplings, cradle mounts, body mounts and vibration
dampers are also discussed.
Thomas A. McKenzie, William J. Hicks andRichard L.
Conaway [8]
A new concept in conventional truck cab vibration
isolation has been developed by Holland Neway
International. The system provides a significant
improvement in ride comfort for the truck cab
occupants in the truck of the twenty-first century. The
single point isolator incorporates inclined sleeve type
air springs to achieve a very low natural frequency,
typically 0.9 – 1.1 hertz. A unique variable geometry
damping system is used in conjunction with the sleeve
springs to allow the configuration to achieve
significant improvements in vibration isolation. The
passive variable geometry control operates essentially
undamped until large displacement disturbances are
encountered allowing maximum possible isolation
performance. The physical hardware has been
developed to be compatible with the majority of the
large sleeper cabs in the industry today, especially for
the low damage tolerant aluminium and composite cab
structures.
V. OUTCOMES OF THE LITERATURE

need to find an alternative technology when
active engine mount technology is not being
effective.

8. In case of Rota-tilling, the vibration intensity in
root mean square (rms) acceleration is highest for
all the directions, without a seat. Longitudinal
vibration is more than that of lateral vibration. In
the puddling operation, vibration intensity in rms
acceleration was found to be minimal. If we are
not satisfied with the ride comfort obtain, we
don’t go to manufacture it, rather the values of
stiffness are varied to get optimum ride comfort
[11].
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1. Resonance of the steering system with the engine
second order excitation was the primary cause of this
problem

2. Elastomeric damper was identified as the most
appropriate solution

3. The reduction of vibration depended on the handle
dynamics

4. Not all the handles with rubber mounts were effective
in reducing hand-arm vibration

5. vibration acceleration level transmitted from the
steering wheel to the driver’s hands will produce
finger Blanchingat full load in one one-third-octave
band exceeds the 1 h daily exposure limit.

6. The primary cause of the unacceptable Steering
wheel vibration was due to resonance of the
control support and chassis structure with Engine
excitation frequency

7. In view of increasing demand for developing
Displacement-On-Demand vehicles, there is a
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Abstract — Mixed matrix membranes with moderate
filler loading have been shown to improve the
properties of pure polymers for many gas separations.
Nano-size fillers mixed uniformly into polymer matrix
would overcome the challenges of developing MMM
by carefully dispersion in polymer matrix, high
interfacial contact of polymer-filler even at low filler
loading. The synthesized ZIF-8 in the earlier work
was used as filler for MMM preparation. Its XRD
pattern revealed that it was successfully synthesized.
Asymmetric neat Polyethersulfone (PES) membrane
and PES/Zeolitic Imidazolate Framework-8 (PES/ZIF8) based mixed matrix membrane was prepared using
solvent-evaporation method. The prepared membrane
was coated with 2 wt% of polydimethylsiloxane
(PDMS) in n-hexane with moderate heat treatment
and used for permeation of CO2/CH4. The gas
permabilities of CO2 and CH4 by the PES/ZIF-8 MMM
were increasing with increasing ZIF-8 loading at 3
bars. The incorporation of ZIF-8 at low loadings (˂
30 w/w %) improved the performances of the
membrane. While the addition of 10 w/w % ZIF-8 into
polymer increased the permeability approximately
twice for CO2 and CH4 while the ideal selectivities for
CO2/CH4 gas pair showed a slight loss (~14 to 17%).
The increase in the permabilities was about 3 to 4
times, while the loss in selectivities for CO2/CH4 gas
pair was about approximately 16 % compared to
results of pure PES membrane. For the higher ZIF-8
loadings (≥ 30 w/w %), the permabilities are
increasing, but the ideal selectivities started to reduce
very rapidly. Since the most realistic increase in
permabilities was observed in CH4 but the selectivity
decreases. As a result, using nano ZIF-8 as filler into
PES matrix has revealed competent membrane for
CO2 /CH4 separation at moderate loading.
Keywords — Mixed Matrix Membrane (MMM),
Polyether sulfone (PES), Zeolitic Imidazole
Framework (ZIF-8), Gas separation, Permeability,
Selectivity.

of air and natural gas separation such as carbon
dioxide separation and dew point adjustment etc [1].
Due to low capital cost, modest energy requirement
and ease to fabricate, research on polymeric
membrane has expand much attention in the last two
decades. Polymeric membranes provide many
advantages and its performance is studied by
Robeson‟s trade-off curve shows relation between
selectivity and permeability [1].
Inorganic fillers such as carbon molecular sieve,
various zeolite, carbon nanotube, activated carbon etc.
posses separation properties surpass Robeson‟s tradeoff limit, were initially embedded into polymer. Still
inorganic fillers shows poor interaction with polymer
matrix and often lead to defective membrane.
Developing defect-free mixed matrix membranes
remains major challenge [2] [3]. Membrane can be
defected through particle agglomeration, un-selective
voids formation, filler pore blockages and sieve-incage morphology affect its effectiveness. The Metal
organic frameworks (MOFs) as potential filler due to
organic linkers present in the structure have good
interaction with polymer. Besides, MOFs consist of
large surface area, high adsorption capacity, ease of
modifications and high affinity towards certain gas,
gives good potential for MOFs to be used as filler [4]
[5].
Among MOFs, zeolitic imidazole framework-8
(ZIF-8) is one of the most investigated MOFs
[6],[7],[8] and it has porous crystalline structure with
M-Im-M angle (M= metal) near to 145°, coincident
with the Si–O–Si angle found in many zeolites
[7],[8],[9]. ZIF-8 has sodalite (SOD) topology with a
pore size of 0.34 nm [6], [10], [8]. It has large pores of
11.6 A0 which is two times larger than SOD zeolites.
The pores are accessible through small channels (3.4
A0). It exhibits thermal stability up 400 0C and it has a
BET surface area around 1300 to 1600 m2/g or even
more [6], [10], [11], [8]. ZIF-8 shows good chemical
stability against polar and

I. INTRODUCTION
Gas separation membranes have found many
applications such as hydrogen, oxygen–nitrogen
separation, vapor–vapor separation, and dehydration
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TABLE 1
TEXTURAL PROPERTIES OF THE ZIF-8
MOF
Type

Pore
topology

ZIF-8

Cage/
Window

Pore
diameter
(nm)

BET
Surface
area
m2/gm

Approximate
Particle
size (nm)

1.16 /0.34

1214

170

TABLE 2
GENERAL PROPERTIES OF GASES CO2, N2 AND CH4

Gas

Molecular
Mass
(g/mol)

Critical
Temperature
(0K)

CO2
N2
CH4

44
28
16

304
126
190

Kinetic
Diameter
(nm)
0.33
0.36
0.38

non-polar solvents [9], reorientation of its structure at
high pressure and mechanical strength. Above table-1
shows the textural properties of the ZIF-8 [11],
[12],[8].
Another important concern about MMM is the
amount of filler loading. The particle size of filler
material is also an important factor in determining the
gas transport properties of the mixed matrix
membrane. High filler loading would provide higher
penetrant-filler interaction with increase separation
properties, but leads to particles agglomeration,
directly reflect on membrane production cost and
deteriorating
its
performance.
In
contrast,
incorporating small amount of filler give irrelevant
improvement on membrane separation properties, but
highly unlikely for particles to agglomerate. Lowest
filler loading with considerable improvement of
membrane performance would be the ideal MMM [13]
[5].
CO2 has a smaller kinetic diameter 0.33 nm
compared to CH4 gas, and much upper critical
temperature compared to N2 and CH4 as shown in
above table-2. The lesser kinetic diameter and
prominent critical temperature (higher condensability)
of CO2 support in higher diffusion rate and solubility
coefficients and hence higher permeability compared
to N2 and CH4.
Polyethersulfone (PES) was used for membrane
preparation which is a commercial polymer provided
by Solvay. It is commercially attractive due to its high
chemical resistance, thermal degradation and stability
to oxygen. The glass transition temperature (Tg) and
weight average molecular weight of the polymer (PES)
are 2200C and 53,000, respectively [14].
Its gas transport properties lie near the upper bound
line on the middle region of Robeson‟s plot for
attractive gas pairs like CO2/CH4, H2/CH4.
Dimethylformamide (DMF) was used as solvent due
to its strong dissolving power for many components. It
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has the chemical formula of C3H3ON, and boiling
point of 1530C [15].
In order to develop high performance MMM at low
to moderate filler loading, nano filler with good
polymer-filler interaction is necessary. Thus, this
study intend to utilize synthesized nano sized ZIF-8 as
a filler to prepare mixed matrix membrane and study
the influence of ZIF-8 loading on performance of gas
separation. Typically the a lot of research focused on
development of ZIF-8-MMM dense membrane, but
the purpose of this study was to preparation of
asymmetric MMM using solvent evaporation method
at varied filler percentage loading of ZIF-8 to analyse
the performance of CO2/CH4 separation.
II. EXPERIMENTAL
A.
Materials:
Zinc
nitrate
hexahydrate
[Zn(NO3)2.6H2O], methanol were obtained from
Fisher Scientific and 2-methylimidazole [C4H6N2]
was
obtained
from
Sigma-Aldrich
(India).
Polyethersulfone (PES) [Radel A-100 grade] provided
by Solvay. Polydimethylsiloxane (PDMS) was
obtained from Sigma Aldrich and n-hexane and
Dimethyl formamide (DMF) were purchased from
Merk. Deionized water was obtained from Thomas
Baker. All chemicals were used as received without
any further purification.
B. ZIF-8 Synthesis: The ZIF-8 crystals were
synthesized [16] [17] by the room temperature
synthesis method [9] with some modifications with the
help of methanol and de-ionized water. In this method
a solution of 3 gm of [Zn(NO3)2.6H2O] added in 100
ml of methanol and other solution of 6.6 gm of 2methylimidazole added in 100 ml of methanol were
prepared and then mixed with each other under
vigorous stirring for one hour at room temperature.
After stirring, the resulting ZIF-8 crystals were
separated by centrifugation at around 10000 rpm for
10-12 minutes, followed by washing with methanol
0

two to three times and dried under vacuum at 45 C for
four to five hours and stored dry for further analysis
and use. Similarly, ZIF-8 synthesized by via deionized water with accurate proportion of Zinc Nitrate
Hexahydrate (1.17gm) and 2-methylimidazol (22.7gm)
was dissolved in 88ml de-ionized water. Synthesis
methodology applied for ZIF-8 crystals is previously
studied in our work [13].
C. Membrane Preparation Methodology: The
morphology and the transport properties of mixed
matrix membranes are strongly related to the types of
polymer, solvent, filler material and the additives used
in fabrication [18]. Solvent-evaporation method was
used for preparation of the membranes. PES and ZIF-8
were dried at 800C and 1800C overnight before using
in the membrane synthesis. Two different types of
membranes were prepared in this study, pure PES,
PES/ZIF-8 with different ZIF-8. PES concentration in
DMF, 20 w/v %, was kept constant for all membranes.
Asymmetric flat sheet neat membrane was prepared
by casting solution consisted of Polyethersulfone (PES)
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and DMF. Overnight dried PES was added into the
solvent DMF step by step in order to prevent a sudden
increase in the viscosity of solution and ease of
stirring. Then, the solution was stirred for overnight
by a magnetic stirrer. Casting process was performed
by hand-casting at ambient atmosphere. Asymmetric
flat sheet MMM was prepared by overnight dried ZIF8 was dispersed in the solvent DMF in three or four
steps according to the amount of ZIF-8. Between each
two steps, the solution was ultrasonicated for 20 to 30
min in order to ease the dispersion and minimize the
agglomeration of ZIF-8 particles in the solution. After
completing the ZIF-8 addition, PES was primed by
adding 15 wt % of the total amount so as to increase
the compatibility between ZIF-8 and PES and the
solution was stirred for overnight by a magnetic stirrer.
Then, remaining amount of PES was added to the
solution in three or four steps with 20 to 30 minute
ultrasonication in between the steps and again the
solution was stirred for overnight. While the PES
concentration was kept constant, the ZIF-8 contents in
the membranes were varied between 10- 30 w/w %
and the compositions of prepared membranes [19] [20]
[21]. After that, membranes were dip-coated for 10 to
12 minutes in 2wt% PDMS in n-hexane to seal
possible pinhole on membrane surface. Then,
membrane undergoes “curing” at 50°C overnight.
III. THEORY
Gas permeation tests were performed with a
designed membrane permeation cell by using carbon
dioxide (CO2), and methane (CH4). Circular
membrane discs with an effective permeation area of
7.069 cm2 were used. Feed pressure was maintained at
3 bar while permeate side was opened to atmosphere.
Permeability „P‟ of 1 barrer corresponding to 10 -10
related to cubic centimetres per second (volume at
STP) was calculated by using following equation:

Where „i‟ represent the gas component i, Vi is gas
volume permeated through the membrane (cm3, STP),
„A‟ the effective membrane area (cm2), „t‟ is the time
of permeation (s) and „Δp‟ is the transmembrane
pressure drop (cmHg) [10]. The unit of permeability
usually is Barrer, where,

Selectivity was obtained using Equation (2):
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Where, xi and yi are mole fractions of component „i‟
in the gas mixture in the feed and permeate sides
respectively.
IV. RESULTS AND DISCUSSION
The X -Ray Diffractometer (XRD) [9], [19] were
used to confirm the phase purity of ZIF-8 and results
found in our earlier literature [13]. XRD is a non
destructive analysis to measure wavelength of sample
and to identify structure. The XRD will release X-rays
to the sample and the X-Rays diffracted at different
angles and intensity by CuKa irradiation with a
wavelength (λ) 1.54 A0 at room temperature. The
schematic graphical representation of synthesized ZIF8 crystalline powder by room temperature synthesis
method and synthesis procedure of ZIF-8 crystals [15]
by using de-ionized water and by using methanol has
been studied in our earlier work [13].
The single gas permeability‟s of pure PES and
PES/ZIF-8 MMM are presented together in figure-1
and shows that, the single gas permeability of the
PES/ZIF-8 MMMs are increasing with increasing ZIF8 loadings. Especially, with the addition of 30 w/w %
and higher ZIF-8 nano-crystals, the raise in the
permeability was very strong and the highest increase
was in the permeability of CH4. In literature, there are
similar increasing permeability trends with increasing
loadings of nano-size filler materials. However, for the
higher percentage of ZIF-8 nano-crystals, the gas
permeability‟s were reduced. This trend was claimed
as the result of reduction in the amount of polymer for
gas transport, increase in the diffusion path length for
the gas penetrants, and reducing free volume in the
membrane due to increasing density. The increase
observed in the permeability values with increasing
ZIF-8 loading may be due to the enhanced free
volume and ZIF-8 –polymer interfaces that the gas
molecules can cross through the membrane.
The selectivity‟s of the PES/ZIF-8 MMM for
CO2/CH4 gas pair are represented in table-3. The
incorporation of ZIF-8 at low loadings (˂ 30 w/w %)
improved the performance of the membranes. By the
addition of 10 w/w % ZIF-8 into polymer, increased
the permeability performance about two times for
gases CO2 and CH4, while the ideal selectivity for
CO2/CH4 gas pair showed a slight loss (~14 to 17%).
The increase in the permeability‟s was about 3 to 4
times while the loss in selectivity‟s for CO2/CH4, gas
pairs was about approximately 16 % compared to
results of pure PES membrane.
For the higher ZIF-8 loadings (≥ 30 w/w %), while the
permeability‟s are increasing, the ideal selectivity‟s
started to reduce very rapidly. Since the most sensible
increase in permeability‟s were observed in CH4 but
the selectivity decreased CO2/CH4 for all membranes.
In general the ideal selectivity‟s are improved with the
addition of filler into glassy polymers up to 25% and
30% loadings [22].
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TABLE 3
PERMEABILITY AND SELECTIVITY OF NEAT
PES AND PES/ZIF-8 AT 10, 20, 30 % LOADING
PERCENTAGE
Membrane
Type

Permeability
(Barrer)
CO2
CH4 x10
4.4
2.4
8.6
3.2
14.7
6.6
23.8
16.8

Neat PES
10% ZIF-8
20% ZIF-8
30% ZIF-8

Selectivity
CO2 / CH4
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35.6
30.8
29.6
23.3

25
Permeability (Barrer)

CO2

20

types of membranes used, the feed pressure is the
other important parameter appreciably affected the
separation performances for gas pair. Thus, the MMM
prepared with moderate nano-filler loading shows that
there will be great potential to be further improvement
and various applications in the gas and vapour
separation.

CH4

15
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Abstract— Cargo loading is the most essential factor
in transportation like Indian railways, airlines, trucks,
buses. It is the proper arrangement of goods or items
into the available space of container. The shipping
charges for this are very high due to high cost of fuels.
The cargo loading plans are available in USA, China.
They have considered homogeneous sets of cargos and
different optimization models. Due to improper
arrangement or unavailability of proper optimization
techniques the space gets wasted and damage of
goods occurs in Indian railways, airlines, trucks,
buses. So, the optimization algorithm & model is
required. The paper presents general architecture of
cargo space optimization model.
Keywords — Operational Research, Cargo Loading,
Space Optimization.
I. INTRODUCTION
The cargo loading is the part of the operational
research. The activities carried out in an organization
are called as operations. The process of observation
and testing characterized by the scientific method.
Situation, problem statement, model construction,
validation, experimentation, candidate solutions is
called research. So the operational research is a
collection of general mathematical models, analytical
procedures, and algorithms.
Operational researchers or professionals aim to
provide a rational basis for decision making by
seeking to understand and structure complex situations
and to use this understanding to predict system
behavior & improve system performance. Much of
this work is done using analytical and numerical
techniques to develop and manipulate mathematical
and computer models of organizational systems
composed of people, machines & procedures. The
cargo space optimization is the real time problem.
Cargo load planning is critical to transport carriers,
especially for an industry heavily influenced by
increasing fuel prices & costs.
Cargo loading for containers is also a big issue. This
is called as container loading problem. Container
loading is an important operation in modern logistics.
Thousands of containers gets loaded daily to large
distribution centers like Indian railways, Indian
airlines, buses, trucks.
Due to the increasing costs of fuels transporters have
big challenge of this. Operational research is method
of mathematically based analysis for providing a
quantitive basis for management decisions. It is a
decision support approach.
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Cargo loading operations are still manual in many
warehouses. Cargo loading operations involves the
problems like:1. How to determine the minimum number of
containers that are required for loading.
2. How to load that container properly.
The major categories of cargo loading plans include
storage & retrieval system, container loading
techniques etc.
The effective cargo optimization & transportation
needs some considerations like:The structure of the system under certain
circumstances & limitations. The performance of the
system is also the most important factor. The quality
of system & it can be used in real time platforms like
railways airlines etc.
General cargos loading are packing the goods or
cargos from source & dispatch it from destination as
given in Fig 1.

Fig. 1: General Cargo loading architecture.

Fig. 1 shows the general architecture of cargo loading
plans. Generally customer puts the objects in trains or
airline with the help of software. Customer has to fill
the details of the cargo & have to request to pack the
cargo properly. This whole information gets stored in
the databases of those systems. The cargo gets loaded
properly from source. At the destination point the
system unloads the cargo properly. While
transportation of these cargos care of delicate cargo
must be taken. At destination point the unpacking of
the cargo takes place & properly given to the
customers by using the databases information.
II. RELATED WORK
The cargo space optimization is the real time problem.
Cargo load planning is critical to transport carriers,
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especially for an industry heavily influenced by
increasing fuel prices and costs. Loading cargos of
different sizes is a highly complex and difficult task.
Currently, logistics companies with many years of
cumulative practical experience manage such tasks.
However, due to different sizes and cargo types,
loading workers often spend many hours arranging
and stacking cargoes based on trial and error methods
or rules of thumb. To fit the cargo into the same
container, the direction and position of cargoes must
often be changed numerous times, even when cargoes
that are originally in place would have to be removed
and repositioned. Such a practice is certainly a timely
burden with no financial benefits, and it cannot
guarantee that the objective of a secure, stable, and
optimized.
Cunlu et al., in [6], proposed a two-stage decision
support system for a two stage air cargo loading plan.
Since air pallets have different shape and size
specifications, they belong to a three-dimensional binpacking problem. Thus, the first stage involved the use
of linear planning to determine the lower limit for the
overall cost of the pallet relative to weight and
quantity. The second stage involved the creation of a
loading plan for each pallet. Yan et al. (2008)
developed a stochastic demand cargo container
loading plan model for the air express industry. The
model belongs to a class of non-linear mixed integer
programming problems designed to minimize total
operation costs of pallet management under associated
operational limits. The aforementioned studies reveal
that practical.
Cargo loading operation involves two problems:
determining the minimum number of containers that
are required and loading each container to better
utilize its capacity. Mathe- matically, the cargo
loading problem can be seen as a specific aspect of the
three-dimensional bin packing problem (3BPP), i.e.,
allocating without overlapping a finite set of
rectangular
items (cargos) into bins (containers) so as to meet
certain objectives. Some examples are:
Number of the bins should be minimized to
pack all items.
The total volume of items should be
maximized so that can be packed into one
bin.
Find a method to pack all given items into
one bin.
In real applications, certain constraints are often added
to the optimization process. For example, item
orientation, spatial relationship, packing sequence, etc.
These additional constraints further complicate the
process to optimize the objectives. Generally
speaking, the cargo loading problem is NP-hard.
Therefore, heuristic methods are often used for its
solution [2].
The cargo space optimization is the problem of
utilization of maximum space available in railways,
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airlines etc. There are various works done in USA by
considering some optimization
algorithms and models.
H. Gehring and A. Bortfelt, in [1], present the genetic
algorithm for container loading problem. The main
idea is to loading the strongly homogeneous set of
boxes into a single container. The approach includes
generation of a set of disjunctive box towers & to
arrange the box towers on the floors of the container.
The stability, balance constraints are considered. The
algorithm can be applied to only homogeneous set of
boxes (rectangles). So for the heterogeneous sets of
cargo the constraints are considered like Orientation
constraint, Top placement constraint, Weight
constraint, Stability constraint & Balance constraint
[1].
Orientation constraint:- Each box in the given
subset of boxes is to be placed in restricted
way
Top placement constraint: - None of the
boxes in a given subset may bear a weight:
placing further boxes on the top of these
boxes is not allowed.
Weight constraint: - Weight must not exceed
certain given limit.
Stability constraint: - Demands that the
stability of all boxes does not fall below a
given amount.
Balance constraint: - Balanced cargo criteria
must be followed.
Li Pan et al., in [2], presents the cargo optimization
problem is considered as a NP-hard problem. Tabu
search approach is used to solve the problem. It is a
tree based heuristic cargo loading approach. This
approach is more flexible in taking different box
conditions into considerations. Tabu search
framework is used to further optimize the packing
plan by repacking some containers with different
subsets of items to reduce the number of containers
that are finally needed. In this optimization process,
utilization of capacity of some containers is increased.
The approach is based on in which the search scheme
and neighborhood size are independent of the specific
problem to be solved and the neighborhood size and
structure are varied dynamically during the search
procedure.
Kelly Fok, Ming Ka et al., in [3], presents that the
design & prototype of a Web-based application for air
cargo load analysis and planning is developed which
is called as the CLPA System. It consists of, firstly to
perform long-term forecasting based on an analysis of
historical data and then secondly operational load
planning with mathematical optimization. Two factors
are important for load planning: weight and capacity.
The CLPA System is a decision support system that
can be used to evaluate past historical data on cargo
space utilization so as to plan for long-term cargo
sales
Strategies, such as cargo allotment, contract amount
with
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Cargo agents and cargo rating. CLPA will also be
used during operations to formulate the load plan
using booking data to perform space optimization. At
the current stage of the project, CLPA is only being
tested for cargo load planning of passenger planes.
Tom Jose V, Sijo et al., in [4], aims to make a
comparative study of different industry available
softwares for cargo load optimization and planning
such as 3D load packer, Load planner, the cube IQ
load planning system, Auto load pro integrated 3D
graphic technology, Cube master, The Packer3d
Online Service etc. The focus is on a decision support
system specifically designed for transport load
planning of sea and air transport containers, trucks,
boxes, and pallets, and is optimized with full auto
loading capability using dynamic programming.
PackVol is an Optimization Software for Load
Planning, designed to plan the best space utilization
inside containers and trucks, to help to reduce
transportation costs. It is innovative software for MS
Windows, which has some unique features not found
in other container loading software products. It is truly
tri dimensional; the program allows managing
efficiently complex load planning problems [4].
III. CARGO LOADING & OPTIMIZATION MODELS
There are different cargo loading plans available in
USA. The Cargo loading planning analysis is a system
in which different strategies are considered like
revenue management in case of air cargo management
[5]. Air cargo is an indispensable part of airline
business. When an aircraft carries passengers to its
destination, its belly is utilized to carry cargo
shipments. However, with an expected strong growth
of cargo demand since 2010, airlines started to
purchase dedicated cargo aircraft (freighters) to
exclusively handle cargo shipments. Some carriers
even set up an independent cargo division to take
advantages from the upcoming demand surge.
Nowadays, the cargo business accounts for more than
20% of the total revenue for many major carriers [4]
[7]
A. Design of Cargo Optimization Model for
Airlines
The airlines have very large transportation of
cargos within two cities, states, countries. It is very
challenging task for airlines to arrange the cargos
according to passenger’s demands. They have to take
care of cargo in case of damage & also have to
consider the total capacity of available cargo space or
container. Revenue management (RM) in air cargo
consists of short and mid-term allocation processes.
The short-term allocation process allocates available
flight capacity to volatile spot market demand, and
shippers are charged based on the floating market rate.
Despite the volatility of the spot market, shippers in
the spot market utilize their allocation more
effectively as they request capacity only when they are
(almost) certain about their shipments. Similarly to the
allocation process for passenger RM, the short-term
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allocation process is run nightly to update the capacity
allocation given the remaining capacity and updated
demand forecast. The resulting allocation policy is
then implemented next day to accept and reject
shipment requests.
The mid-term allocation process is initiated when
the carrier releases a new flight schedule. In the
process, the carrier sells flight capacity in the form of
allotments, which are simply reserved blocks of cargo
space, to shippers through various capacity
commitments. Those shippers can be freight
forwarders (capacity resellers), large clients, and local
station managers. Large clients usually receive a deep
discount rate, but still account for a significant portion
of the total revenue. Local station managers are
essentially freight forwarders owned by the carrier.
However, they only consider the amount of space that
they should acquire on flights that depart from their
stations. This provides details about the mid-term
allocation process in practice. It starts in the first week
when the tentative flight schedule for the next six
months is released. After receiving the new flight
schedule, each shipper/bidder prepares an allotment
bid with a bidding price, shipment schedule, and
capacity requirements measured in weight, volume,
and the number and type of unit load devices [7].
B. Design of Cargo Optimization Model for Indian
Railways
In case of Indian Railways, large transportation
takes place from source to destinations i.e. between 2
stations. The customers have to put their luggage or
cargo in proper way & it is also the responsibility of
railways systems. The architecture of cargo space
optimization is given in Fig. 2. There must be the
proper optimization model for this purpose. Some
suggestions are as follows:The passenger should be allowed to put all
types of cargos. It can be delicate cargo or
hard cargo.
There should be the criteria for arrangements
of these cargos properly so that maximum
space of available container can be used.
The dispatch of the cargo should be
according to passengers demands i.e. it
should consider the destination station of the
passenger.
Some prioritization criteria should be
considered so that big size & weighted
cargos can be placed first & remaining can
be placed in place available properly so that
it will avoid damage of cargo.
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available space in the given container. The different
cargo loading plans are available in USA, China for
airlines. The design of cargo optimization model for
airlines is discussed. The architecture of cargo space
optimization model is discussed. Different works has
been considered while studying the cargo
optimization.
In future work the focus will be on design of proper
optimization algorithms & model for the Indian
railways by considering the dimensions of the
containers like weight, height & available cargo so
that maximum space can be used for further
transportation.
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Abstract- The aim of this paper is to review general
study on the design, analysis and optimization of
composite leaf spring with an emphasis on TLBO
technique. Leaf springs are commonly used in the
suspension system of automobiles and are subjected to
millions of varying stress cycles leading to fatigue
failure. The suspension system in an automobile
significantly affects the behavior of vehicle, i.e.
vibrational characteristics including ride comfort,
directional stability, etc. If the unsprung weight is
reduced then fatigue stress induced in the leaf spring
is also reduced. Leaf spring contributes for about 1020% of unsprung weight. Hence even a small amount
of weight reduction in leaf spring will lead to a
passenger comfort as well as reduction in vehicle cost.
The replacement of steel by composite material along
with an optimum design will be a good contribution in
the process of weight reduction of leaf spring. Various
methods are used in design optimization of leaf
spring, most of which use mathematical programming
techniques. In this paper, we are presenting Teaching
Learning Based Optimization (TLBO) as a
formulation and solution technique. By applying
TLBO, the optimum dimensions of leaf spring will be
obtained, which contribute towards achieving the
minimum weight with adequate strength and stiffness.

Keywords—Leaf Spring, Composite Material,
Teaching Learning Based Optimization, Design
optimization, weight reduction.
I. INTRODUCTION
Now a days the fuel efficiency and emission gas
regulation of automobiles are two important issues. To
overcome this problem, the automobile industries are
trying to make new vehicle which can provide high
efficiency with low cost. The best way to increase the
fuelefficiency is to reduce the weight of the
automobile. The weight reduction can be
achievedprimarily by the introduction of better
material,
design
optimization
and
better
manufacturingprocesses. The achievement of weight
reduction
with
adequate
improvement
of
mechanicalproperties has made composite a very good
replacement material for conventional steel.
In automobile car, out of many components one of
the components of automobile which canbe easily
replaced is leaf spring. A leaf spring is a simple form
of spring, commonly used forthe suspension in
wheeled vehicles. The suspension of leaf spring is the
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area which needs tofocus to improve the suspensions
of the vehicle for comfort ride. The suspension leaf
springis one of the potential items for weight
reduction in automobile as it accounts for 10 to 20%of
unsprung weight[3].
It is well known that springs are designed to absorb
shocks. So the strain energy of thematerial becomes a
major factor in designing the springs. The introduction
of compositematerial will make it possible to reduce
the weight of the leaf spring without reduction in
loadcarrying capacity and stiffness. The composite
material have high strength to weightratio and have
more elastic strain energy storage capacity as
compared with steel.
It can be easily observed that material having lower
density and modulus will have a greaterspecific strain
energy capacity. Thus composite material offer high
strength and light weight. The suspension quality can
be improved by minimizingthe vertical vibrations,
impacts and bumps due to road irregularities which
create thecomfortable ride.
The automobile sector is introducing a number of
cars which are newly designed, and modified by
replacing some parts with advanced and composite
materials for better comfort ride, lowweight and
having better mechanical properties. India is a country
with more than one billionpeople, require vehicle to
move anywhere around the country for their personal
andtransportation purpose. We have personally seen
and observed that vehicle having nosmooth
suspension or comfort ride create the tiredness to the
people and more especially todrivers of car who is the
life of passenger. Also, now a days so many passenger
cars are availablewhich are employed for local
transport around 200 to 300 km, aday with
overloading of passengers which increase the total
weight of the vehicle and alsoincrease the fuel
consumption which leads to noise and breakage
problem in the suspensionof leaf springs and create
the pollution in the environment.
II. LITERATURE REVIEW
Mahmood M. Shokrieh and DavoodRezaei [4] have
worked on analysis and optimization of a composite
leaf spring. In this work, they considered light vehicle
rear suspension system with four-steel leaf spring for
analysis of stress and deflection by using ANSYS V
5.4 software. Also they have compared the finite
element result of stresses and deflection with existing
analytical and experimental solution. After that using
this result they have replaced steel leaf spring by
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composite material of fiberglass with epoxy resin and
analysed it with same loading condition for stresses
and deflection. Also from the analysis result they
optimized spring geometry and found that spring
width decreases hyperbolically and thickness increases
linearly from spring eyes towards the axle seat.They
concluded that the
optimized composite leaf spring had much lower
stress as compared to steel spring and thespring
weight without eye units which in steel is 9.2 kg
decreased by 80 % of itsvalue.
M.Venkatesan and D.Helmen [5] have worked on
design and analysis of composite leaf spring in light
vehicle. In their paper, they considered passenger cars
with seven-leaf steel spring for analysis of stress and
deflection by using ANSYS 10 software. The
objective is to compare the load carrying capacity,
stiffness and weight reduction of composite leaf spring
with that of steel leaf spring. They compared the finite
element analysis results of stresses and deflection with
existing analytical and experimental results and
replaced steel leaf spring by composite material of Eglass/Epoxy and analysed it with same loading
condition for stresses and deflection. The dimensions
and the number of leaves for both steel leaf spring and
composite leaf springs are considered to be the same.
The design constraints were stresses and deflections.
They concluded that, the composite leaf spring
exhibits 67.35% less stress, 64.95% higher stiffness
and 126.98% higher natural frequency than that of
existing steel leaf spring. A weight reduction of 76.4%
is achieved by using optimized composite leaf spring.
Joo-teck Jeffrey and TarlochanFaris[6]have worked
on Finite element analysis on the static and fatigue
characteristics of composite multi-leaf spring. They
investigated the static and fatigue behaviours of steel
and composite leaf spring using the ANSYS V12
software. The dimensions of an existing conventional
leaf spring of a light commercial vehicle were used.
The same dimensions were used to design composite
leaf spring for the two materials, E-glass fibre/epoxy
and E-glass fibre/vinyl ester, which are of great
interest to the transportation industry. The design
constraints were bending stresses, deflection and
fatigue life. They concluded that, the maximum
bending stresses and deflection in composite leaf
spring are much lower than that of steel spring. The
fatigue life of E-glass/epoxy or E-glass/ vinyl ester
composite leaf spring was proven to be 2 and 4 times
higher than that of steel leaf spring.
J.P. Hou, J.Y. Cherruault, I. Nairne, G.
Jeronimidis and R.M. Mayer[7] have worked on
evolution of the eye-end design of a composite leaf
spring for heavy axle loads. They considered freight
rail applications with two leaf steel spring for analysis
of stress and deflection by using FEA. They have
compared the finite element analysis result of stresses
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and deflection with existing analytical and
experimental solution. Using these results they have
replaced steel leaf spring by composite material of
glass reinforced polyester (GRP) and analysed it with
same loading condition for stresses and deflection.
They concluded that, composite leaf spring have lesser
stress, higher stiffness compared to steel leaf
springand that composite leaf spring have very good
fatigue life than that of existing steel leaf spring.
H.A. Al-Qureshi[8] has worked on automobile leaf
springs from composite materials. The aim of this
paper is to present a general study on the analysis,
design and fabrication of composite springs. From this
viewpoint, the suspension spring of a compact car, ``a
jeep'' was selected as a prototype. A single leaf,
variable thickness spring of glass fibre reinforced
plastic (GFRP) with similar mechanical and
geometrical properties to the multi leaf steel spring,
was designed, fabricated and tested. The testing was
performed experimentally in the laboratory and was
followed by the road test. He concluded that,
composite leaf spring have better fatigue behaviour
than steel spring. Also he found the hybridization
technique can be used effectively to improve weight
saving and performance in the automotive industry.
Abdul Rahim Abu Talib, Aidy Ali, G. Goudah,
NurAzidaCheLah and A.F. Golestaneh[9] have
worked on developing a composite based elliptic
spring for automotive applications. They considered
light and heavy trucks with steel elliptic spring for
analysis of fatigue behaviour and weight reduction by
using ANSYS software. The objective is to compare
the load carrying capacity, fatigue behaviour and
weight savings of composite leaf spring with that of
steel leaf spring. They compared the finite element
analysis result of fatigue life and weight reduction
with existing analytical and experimental results.
Using these results they replaced steel leaf spring by
composite material and analysed it with same loading
condition. They concluded that composite elliptical
springs have better fatigue behaviour than the
conventional steel leaf spring and weight reduction
ratio is achieved.
I. Rajendran and S. Vijayarangan[10] had studied
about optimal design of a composite leaf spring using
genetic
algorithms-a
powerful
non-traditional
optimization method. They considered automobile
steel leaf spring for solution of fatigue failure and
weight reduction by using genetic algorithms. Using
results they replaced steel leaf spring by composite
material and analysed it under same loading
conditions. The dimensions and the number of leaves
for both steel leaf spring and composite leaf springs
are considered to be the same. Also from the result,
they concluded that the composite leaf spring have
very good fatigue life than that of existing steel leaf
spring and weight reduction is achieved 75.6%.
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Malaga. Anilkumar, T. N. Charyulu and Ch.
Ramesh[11] studied design optimization of leaf
spring. They suggested to replace the multi-leaf steel
spring by three types of composite leaf spring for the
same load carrying capacity and stiffness. Since the
composite materials have more elastic strain energy
storage capacity and high strength-to-weight ratio as
compared to those of steel, it is possible to reduce the
weight of the leaf spring without any reduction in load
carrying capacity and stiffness. The design constraints
were limiting stresses and displacement. Modelling
and analysis of both the steel and composite leaf
springs have been done using ANSYS 9.0 software.
From the static analysis results, they saw that the vonmises stress in the steel is 596.047 MPa and the vonmises stress in E-glass/epoxy, Graphite/epoxy and
Carbon/epoxy is 475.606 MPa, 1556 MPa and 1061
MPa respectively. Composite leaf spring reduces the
weight by 85% for E-Glass/Epoxy, 94.18% for
Graphite/Epoxy and 92.94 % for Carbon/Epoxy over
conventional leaf spring.
M Senthil Kumar and S Vijayarangan[12] have
worked on static analysis and fatigue life prediction of
steel and composite leaf spring for light passenger
vehicles. They described static and fatigue analysis of
steel leaf spring and composite multi leaf spring using
ANSYS 7.1 software. Primary objective was to
compare the load carrying capacity, stiffness and
weight savings of composite leaf spring with that of
steel leaf spring. They compared the analysis results
with experimental results. They concluded that,
Composite leaf spring have 67.35% lesser stress,
64.95% higher stiffness and 126.98% higher natural
frequency than that of existing steel leaf spring. They
concluded that optimized steel leaf spring weight
about 13.5 kg whereas the E-glass/Epoxy multi leaf
spring weight only 4.3 kg, thereby weight reduction
(68.15%) is achieved and fatigue life of composite leaf
spring (10, 00,000 cycles) was more than that of
conventional steel leaf spring (2, 00,000 cycles).
III. DETAILS OF TEACHING LEARNING BASED
OPTIMIZATION
Teaching Learning Based Optimization was proposed
by R.V. Rao et al in 2011. It is considered as a
population based method as it uses a population of
solutions in order to obtain the global solution. The
population is considered as a “group of learners” or a
“class of learners”. The process of TLBO consists of
two parts: the first part is the “teacher phase” and the
second part is the “Learners phase”. The “teacher
phase” means learner learns from the teacher and the
“Learners phase” means learner learns by the
interaction between themselves.
The Basic philosophy of TLBO method is explained
with the help of fig.3.1 and fig.3.2
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Fig 3.1: Distribution of marks obtained by learners
taught by two different teachers [1]
Assume two different teachers T1 and T2 teaching the
same content of a subject and to the same quality of
learners in two different classes. Fig.4.1 shows the
distribution of marks obtained by the learner of two
different classes evaluated by the respective teacher.
Curves 1 and 2 represent the marks obtained by the
learner in the subject taught by teacher T1 and T2
respectively. From fig.4.1, as we can see that curve 2
represents better result than curve 1, then in this case
we can say that teacher T2 is better than teacher T1 in
terms of teaching. The difference between both the
result is nothing but the mean (i.e. M2 for curve 2 and
M1 for curve 1) i.e. a good teacher yield a better mean
for the results of the learners.

Fig 3.2: Model for distribution of marks obtained for a
group of learners [1]
The teacher is considered as the most knowledgeable
person the class, so the best learner acts as a teacher
which is shown by TA in fig. 3.2. The teacher tries to
share knowledge among learners, which will in turn
increase the knowledge level of the whole class and
help learners to get good marks or grades, thereby
increasing the mean of the class. A teacher increases
the mean of a class according to the quality of
teaching delivered by a teacher and the quality of
student present in the class. The quality of student is
determined by the mean value of the population.
In fig. 3.2 Teacher TA puts effort so as to increase the
mean from MA to MB at which stage the student
require a new teacher of superior quality than
themselves, i.e. in this case the new teacher is TB.
Hence, there will be a new curve-B with new teacher
TB. In the next sub section, teacher and learner phase
are discussed.
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Teacher phase:
From fig. 3.2 we see that the mean of a class increases
from MA to MB depending upon a good teacher.
A good teacher is one who brings his or her learners
up to his or her level in terms of knowledge. But in
practice this is not possible and a teacher can only
move the mean of a class up to some extent depending
on the capability of the class.
Learners phase:
The learner can increase their marks by two ways, one
is by getting explanation from the teacher and the
other way is presentation, group discussion,
interaction, communication with the other student. In
this way a learner learns something new and extra,
provided that the other learner has more knowledge
than him or her.
TLBO Analogies
Group of Students

Population

Different subjects

Different Design Variables

Result Score

Fitness Value of the Problem

Teacher

Best Solution

Fig 3.3: TLBO Analogies
Steps for implementing TLBO:
TLBO can be implemented easily, just by following
the below steps:
Step 1: Define the optimization problem and initialize
the optimization parameter. Initialize the population
size, number of generationsand number of design
variable and limit of design variables.
Step 2: Generate a random population as per the
population size and the design variables. Population
size denotes the no. of learners and the design variable
denotes the subject. The population is expressed as,

Step 3: Teacher phase:
a) Calculate the mean of the population column wise,
which will give the mean for the particular subject as,

e) The value of TF is selected as 1 or 2. The obtained
difference
is added
to the current solution to update its value using
f) Xnew is accepted if it gives better function value.
Step 4: Learner phase
In this phase the learner increase the knowledge with
interaction.
Step 5: Termination Criteria
If the maximum generation number is achieved, stop
the algorithm or repeat from step 3.
IV. OPTIMAL PROBLEM FORMULATION
The purpose of the formulation is to create a
mathematical model of the optimal design problem,
which can be solved using an optimization algorithm.
Objective function
The objective is to minimize the weight of
the leaf spring with the prescribed strength and
stiffness. The objective function identified for the leaf
spring problem is given below.
, where is the material density, is the
thickness at center, is the width at center and is the
length of the leaf spring.
Design variables
A design problem usually involves many
design parameters, of which some are highly sensitive.
These parameters are called design variables in the
optimization procedure. In the present problem the
following variables are considered (1) center width,
and (2) center thickness,
Design parameters
Design parameter usually remains fixed in
relation to design variables. Here the design
parameters are length of leaf spring, , design load, ,
material properties-(i) density, p, (ii) modules of
elasticity, and (iii) maximum allowable stress,
.
Design constrains
Constrains represent some functional relationships
between design variables and other design parameters.
Which satisfy certain physical phenomenon and
resource limitations. In this problem the constraints
are the bending stress, and vertical deflection, d.

b) The best solution will act as teacher for that
particular iteration.
c) The teacher will try to move the mean from M,D
towards Xteacher which will act as a new mean from
that iteration.

(2)
(3)
(4)

d) The difference between two mean is expressed as
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When considering both static and fatigue behavior of
composite leaf spring, the factor of safety (FOS) is
taken as 2.5.
V. COMPUTER PROGRAM
A tailor made computer program using MATLAB has
been developed to perform the optimization process
and to obtain the best possible design. The approach
consists of minimising the weight of the leaf spring
with required strength and stiffness. The flowchart
describing the step by step procedure of optimising the
composite leaf spring using Teaching Learning Based
optimization (TLBO) is shown in figure no. 5.1.
Initialize number of students (population), termination criterion
Calculate the mean of each design variables
Identify the best solution (teacher)
Modify solution based on best solution
𝑋𝑛𝑒𝑤 ,𝐷 = 𝑋𝑛𝑒𝑤 ,𝐷 + 𝑟𝑎𝑛𝑑(0,1) 𝑋𝑡𝑒𝑎𝑐 ℎ𝑒𝑟 − 𝑇𝑓 𝑀𝐷

No

Yes

Is new solution
better than existing?

Reject

Accept

Select two solutions randomly Xi and Xj

Yes

𝑋𝑛𝑒𝑤 = 𝑋𝑜𝑙𝑑 + 𝑟𝑎𝑛𝑑(𝑋𝑖 − 𝑋𝑗 )

No

Reject

No

Is Xi is better
than Xj?

𝑋𝑛𝑒𝑤 = 𝑋𝑜𝑙𝑑 + 𝑟𝑎𝑛𝑑(𝑋𝑗 − 𝑋𝑖 )

Is new solution
better than existing?

Is termination
criteria satisfied?

Yes

Accept

No

5) The methodology facilitates to maximize the
strength with minimum possible cross section
dimensions.
6) Minimum number of leaves can be justified in the
given application with due reduction in overall weight
of the component.
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Fig 5.1: Flow chart for Teaching-Learning-Based
Optimization (TLBO) [1]
VI. CONCLUSION
1) The review study shows that composite leaf spring
is useful for reduction of weight as well as economical
as compared to conventional leaf spring with the same
parameters.
2) The composite leaf spring have much lower stresses
and deflection and higher fatigue life.
3) The design of composite leaf spring can enable
replacement of seven-leaf steel spring of an
automobile with a mono-leaf composite spring.
4)In this review paper, we have discussed that the
design variables (leaf thickness and width) of steel and
composite leaf springs are optimized by making use of
TLBO: a novel optimization method.
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Abstract —Authentication to a computing system is
composed of two parts, identification and verification.
Traditionally, login IDs have been used for
identification and passwords for verification. The
method that can augment the current password-based
system by strengthening the identification process. It
utilizes personal secret data instead of a login ID to
identify a user uniquely. It then asks the user to choose
a correct login ID among multiple choices of partially
obscured IDs. Since it does not accept a login ID
during the authentication process, a stolen or cracked
password cannot be used for gaining an access to the
computing system unless the attacker provides a
correct identification material. Hence in this paper,
provide more security in the system. The security can
be provided using user authentication, device
authentication and captcha as a protocol step.
Keywords —Cybersecurity, authentication,
identification, Password
I. INTRODUCTION
Computer systems employ an authentication
mechanism toallow access only to legitimate users.
The authentication procedure is composed into two
parts, identification& verification. The identification
process is for answer the question, and the verification
is for answering. Traditionally the identification is
performedwith a username and the verification is done
with apassword. In a password-based system, the
plaintextpasswords are transformed into hash values
with a one-wayhash function, and stored in a password
hash file. During theverification process, a new hash
value is generated from the newly entered password,
and compared with the stored hashvalue in the
password hash file. If the hash values match, access is
granted. This password verification process is theheart
of the most authentication systems.
The number of ways to acquire other users‘ password
for illegal access. Plaintext passwords can be captured
from the network, by malware or by key logging
software. When the plaintext password is not available,
the attackers can try password-guessing attack where
they try possible values for the victim user. In the
password cracking attack, the attackers obtain a
password hash file and try different inputs to find an
input that produces the same hash value as the victim
user‘s hash value.
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Password hash files are stolen quite often and cracked
by hackers. Password cracking attack is a statistical
attack, and some of the weak passwords can be broken
through a dictionary attack or a hybrid attack. After
the attackers crack some passwords, they can access
the system using the known login IDs for the cracked
passwords. The attack against passwords is a serious
threat to current authentication systems, and additional
security measures are needed to mitigate this threat.
Once an account is breached, the cost from the
damage is high for both victims and the companies.
The passwords are supposed to be random characters,
login IDs are not random. They are used for
communication or accounting purposes, and must
carry a meaningful pattern. It may be part of users‘
first and last names, part of social security number,
combination of names and numbers, account number,
or email addresses. Thus login IDs are publicly known
or can be guessed easily. Obtaining the login ID is
generally not a barrier for the attackers, and the
success of an attack depends on the difficulty of the
password. While a great emphasis was given to the
verification, i.e., password system, less attention was
given to the identification, i.e., login ID. By fortifying
the identification part, the overall authentication
system can be stronger.
The goal of these research is to provide more security
in the system. The security can be provided using
three way handshaking scenario. In proposed approach
user authentication, device authentication and captcha
as a protocol can be used. For user authentication
three techniques are used namely hybrid, colour and
text and pattern matching for detailed interaction
between client and server.
Rest of the paper is organised as follows: Section 2
gives an overview of the related work; Section 3
presents the proposed approach and Section 4
concludes the proposed approach.
II. RELATED WORK
Authentication is any process by which a system
verifies the identity of a user who wishes to access it.
Since access control is normally based on identity of
the user who requests access to a resource,
authentication is essential to effective security. The
different work done is discussed in this section.
Joseph Boneau, in [1], presents comprehensive
approach leads to key insights about the difficulty of
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replacing passwords. The two decades of proposals to
replace text passwords for general-purpose user
authentication on the web using a broad set of twentyfive usability, deploy ability and security benefits that
an ideal scheme might provide. The comprehensive
approach leads to key insights about the difficulty of
replacing passwords. Many academic proposals have
failed to gain traction because researchers rarely
consider a wide range of real-world constraints. The
framework provides an evaluation methodology and
benchmark for web authentication proposals.
Nikos Komninos, in [2], presents a novel graphical
password scheme, NAVI, wherethe credentials of the
user are his username and a password formulated by
drawing a route on a predefined map. Graphical
password systems, based on visual informationsuch as
the recognition of photographs and pictures, have
emerged as a promising alternative to mitigate reliance
on text passwords. In this paper, a novel knowledgebasedauthentication scheme that belongs to the recallbased graphical passwords family isintroduced.
Chao Shen et al. in [3], presents User Authentication
through Mouse Dynamics. Inthis paper, mouse
dynamics aims to address the authentication problem
by verifyingcomputer users on the basis of their
mouse operating styles. A simple and efficient
userauthentication approach based on a fixed mouse
operation task is given. A mouse-operation task,
consisting of a fixed sequence of mouse operations is
designed. Holisticfeatures and procedural features are
extracted from the fixed mouse-operation task
toaccurately characterize a user‘s unique behaviour
data.
AloneSchclar et al. in [4],presentsa novel approach for
user authentication based on the keystroke dynamics
of the password entry is introduced. Also the cluster
representatives (CR) and Inner cluster representatives
(ICR) strategies introduced to select the
representatives. A common problem in user
authentication is theacquisition of data. Hence the
approach selects representative users, a dataset with a
large enough number of users was required.
Bin B. Zhu et al. in [5], presents a novel family of
graphical password systems built on top of Captcha
technology. Captcha and graphical password
addresses a number of security problems together,
such as online guessing attacks, relay attacks, and, if
combined with dual-view technologies, shouldersurfing attacks.A password is more valuable to
attackers than a free email account that Captcha is
typically used to protect.
Bob Zhang et al. in [6], proposed Three-dimensional
(3-D) palm print tobe a significant biometrics for
personal authentication. Threedimensionalpalm prints
are harder to counterfeit than 2-D palmprints and more
robust
to
variations
in
illumination
and
seriousscrabbling on the palm surface. Three novel
global features of 3-D palm prints which describe
shape information and can be usedfor coarse matching
and indexing to improve the efficiency ofpalm-print
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recognition, particularly in very large databases.
Thethree proposed shape features are maximum depth
of palm center,horizontal cross-sectional area of
different levels, and radialline length from the centroid
to the boundary of 3-D palm-printhorizontal cross
section of different levels.
Jaeseok Yun et al. in [7], proposed a biometric user
identificationmethod based on user‘s gait. The
obtainable features fromuser‘s gait divided into two
categories: walking pattern and steppingpattern
(dynamic footprints), and considers an approachof
identifying user with dynamic footprints. A software
module is developed to extract dynamic
Footprints from the samples acquired, and PCA
(Principal Component Analysis) and neural network
technique are employedto identify the user with
extracted features.
JozeGuna et al. in [8], proposed an intuitive and very
easy to use implicit gesture based identification
system that is especially suited forsecurity-wise noncritical applications, such as the user login inthe
multimedia services. Performance of the proposed
system is comparable to results ofother respectable
related works when using explicitidentification
gestures, while also showing that implicit
gesturebased user identification is possible and viable.
Feng Zhang et al. in [9], presents location
basedauthentication and authorization scheme for
mobiletransactions using smart phones. A solution that
uses GPS technology provided by smart phones for
location-based authentication and authorization. It is
easy and flexible to integrate our solution with any
existing authentication and/or authorization systems.
MariuszRybnik et al. in [10], presents two extracted
keystrokes features: ‗flight‘ and ‗dwell. Without the
need for analysis of many features and with the use of
relatively simple classification techniques the
keystroke dynamics proved to be very promising
biometrics for identification of keyboard users.
Alternative methods to replace the password based
authentication system have been developed and some
are widely used at this time. When two methods from
two different categories are combined, it is considered
two-factor authentication. The user authentication
techniques can provide more security in the system.
III. PROPOSED WORK

Step1: First client make a connection with server.
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Step2: User Authentication.
User send request to server. Using hybrid, colour &
text and pattern matching mechanism, if Validate
access is granted. Otherwise connection is terminated.

User Authentication
Mechanism:-

with

Colour

&

Text

Step 3: Device Authentication.
Access to peer can be granted using MAC
addess.
Step 4: Captcha can be used to authenticate user. If
validates
access is granted. Otherwise connection is terminated.
Step 5: If above things are validates access is granted.
Step 1: User make registration i.e. select colours.
User Authentication with Hybrid Mechanism:-

Step 2: User make Login. If sequence of colour is
valid,
access is granted.
Step 3: : Otherwise terminated.

Step 1: User make registration i.e. enter password.
Step 2: User make Login. If intersection of row and
column
valid, access is granted.
Step 3: Otherwise terminated.
During the phase of registration, the user submitsthe
secret pass. The minimum length of the secret pass is8
and it should contain even number of
characters.During the primary level authentication,
when the userchooses the pair-based authentication
scheme, aninterface consisting of 6X6 grid is
displayed. The gridcontains both alphabets and
numbers which are placed atrandom and the interface
changes every time.The mechanism involved in the
pair-basedauthentication scheme work as: Firstly, the
user hasto consider the secret pass in terms of pairs.
The firstletter in the pair is used to select the row and
the secondletter is used to select the column in the
6X6 grid. Theintersection letter of the selected row
and columngenerates the character which is a part of
the sessionpassword. In this way, the logic is
reiterated for all otherpairs in the secret pass. Thus, the
passwordinputted by the user i.e. the session password
is nowverified by the server to authenticate the user.

During registration, the user gives rankings (1to8) to
colours in the colour grid which is considered as the
hybrid textual password. In primary authentication,
when the user selects the hybrid textual authentication
scheme, an interface is displayed. The interface
consists of 8X8 number grid in which numbers from 1
to 8 are placed erratically. In addition to this, a colour
grid is also displayed containing 4 pairs of colours.
Both these grids changes for every session.The logic
involved in this scheme is that the rating given to the
first colour of every pair represents a row and the
rating given the second colour in that pair represents a
column of the 8X8 number grid. The number in the
intersection of the row and column of the grid is the
part of session password. This procedure is repeated
for the remaining colour pairs in the colour grid.In
both the cases, if the session password entered by the
user is correct, then he is permitted to face the
secondary level authentication. Otherwise, the user is
prompted to re-enter the session password according
to the secret pass and hybrid textual password.
User Authentication
Mechanism:-

with

Pattern

Matching

Step 1: User make registration i.e. select pattern.
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Step 2: User make Login. If pattern is valid,
access is granted.
Step 3: Otherwise terminated.
The user has to draw a sequence, as draw-a-secret
joining the dots. For normal registered user, if the
sequence drawn during authentication matches with
the sequence drawn during the registration phase, then
the user is given the permission to access the
confidential files. If the draw-a-secret is wrong, then a
message sequence doesn‘t match is indicated to the
user.
IV. CONCLUSION
Authentication is any process by which a system
verifiesthe identity of a user who wishes to access it.
Since access control is normally based on identity of
the user who requests access to a resource. To
improve online data security captcha, authentication
protocols, identification protocols, data encryptioncan
be used.
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Abstract- Big data is a collection of large amount of
data. Big Data is term for any collection of data sets
which is large and complex that it becomes difficult to
process using on-hand database management tools or
traditional data processing applications. Due to large
scale, privacy and security is one of the critical
challenges today for Big data which brings serious
threat to protect the individual's sensitive information.
Many existing techniques for protecting the privacy of
individual's
sensitive
information
such
as
anonymization method refer to hiding the sensitive
data. The data anonymization method fails to
preserving privacy of sensitive data. By using Mylar,
the sensitive information can be protected from hacker.
Mylar is a web application framework that protect the
confidential information.
Keywords- Big Data, Security & privacy, Data
Anonymization, Mylar, Confidentiality.
I.

INTRODUCTION

The buzzword big data is a catchword used to
illustrate a great volume of structured as well as
unstructured data. As the data size is very huge, it is
difficult to use traditional database and software
techniques to process it. In many organizations either
the data is too large or it moves at extremely highspeed or it goes beyond existing processing capability.
Big data [1] is likely to facilitate business in
improving their operations and help in making faster
and more intelligent decisions.

information. In the case of big data, large volume and
different type of data is being collected which may
contain more personal information of individual's. To
prevent the discloser of all these personal and
sensitive information is termed as big data privacy [3,
4]. A practical and widely-adopted technique for data
privacy preservation is to anonymize data [5]. Data
anonymization refers to hiding identity and sensitive
data so that the privacy of an individual is effectively
preserved while certain aggregate information can be
still exposed to data users for diverse analysis and
mining tasks. So there is give lots of focus on
technologies which handle the huge data and make it
secured.
Big data privacy and security is one of the
hottest research topics in big data computing and
service applications, because of the lack of research
results and developed privacy preserving technologies
and solutions to provide adequate big data privacy.
Big data privacy faces the need to effectively enforce
security policies to protect sensitive data. Securing
such a huge data set from inside as well as outside is
also one of the major challenging issues of big data [6].
Preventing the data leakage at the time of processing
and protecting from the outside attacks requires a
trusted data centric security model.
Mylar is the system to protect the data
confidentiality in a wide range of web applications
against arbitrary server compromises.
A. User Role-Based Methodology

It is believed the term big data started with
companies handling web search applications and
looked-for queries on large distributed collection of
data. The range of big data may be petabytes or
exabytes of data consisting of huge number of records
of millions of people related to sales, health care
system, mobile information etc. Generally such data is
un-structured data and is commonly unfinished and
unapproachable [2].
Big data starts with large volume,
heterogeneous, autonomous sources with distributed
and decentralized control, and seeks to explore
complex and evolving relationships among data.
Information sharing is an ultimate goal for all systems
involving multiple parties, so data privacy is an
important factor in big data. The general meaning of
privacy is preventing the discloser of sensitive
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Figure I: Application Scenario with Big Data Mining at the
Core.

Based on the stage division in knowledge
discovery from data process can identify four different
types of users [1], namely Data Provide, Data
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Collector, Data Miner, Decision Maker [7] as shown
in Figure I. By differentiating the four different user
roles, we can explore the privacy issues in data mining
in a principled way. All users care about the security
of sensitive information, but each user role views the
security issue from its own perspective.
1.

Data Provider
The major concern of a data provider is
whether control the sensitivity of the data that
provides to other. The user owns some data
that are given by mining task.

2.

Data Collector
The user who collects data from data
providers and then publish the data to the
data miner. The data collected from data
providers that may contain individuals'
sensitive information. Directly releasing the
data to the data miner will violate data
provider privacy.

3.

Data Miner
The data miner applies mining algorithms to
the data provided by data collector.

4.

Decision Maker
As shown in Figure I, A decision maker can
get the big data mining results directly from
the data miner, or from some Information
Transmitter. It is likely that the information
transmitter changes the mining results
intentionally or unintentionally, which may
cause serious loss to the decision maker.

Each user role has its own privacy concern.
There is need a lot of focus on data collector phase. If
the data collector doesn't take enough precautions
before delivering data to data miner or public that
sensitive information may be disclosed.
II.

RELATED WORK

Many techniques have been suggested and
implemented for privacy preservation of large data set
to protect confidential data, as describe next. Unlike
Mylar, none of them can support a wide range of
complex web applications, nor compute over
encrypted data at the server, nor address the problem
of securely managing access to shared data [8] .
k-anonymity [9] as a property that each
record is indistinguishable with at least k-1 records. In
this method, privacy cannot be achieved if sensitive
value has same value in equivalence class. ℓdiversity[10] refer as if every equivalence class of the
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table has ℓ-diversity if there are at least ℓ wellrepresented values for the sensitive attribute. Wang
[11] presented, (α,k)-Anonymity model, a view of the
table is said to be an (α, k) anonymization, if the
modification of the table satisfies both k-anonymity
and α-deassociation properties with respect to the
quasi-identifier. t-closeness method, an equivalence
class is said to have t-closeness if the distance between
the distribution of a sensitive attribute in this class and
the distribution of the attribute in the whole table is no
more than a threshold t [12]. It preserves the privacy
against homogeneity and background knowledge
attacks.
Before use Mylar the web application is
designed and it is secure but, Keyword search is a
common operation in web applications, but it is often
impractical to run on the client because it would
require downloading large amounts of data to the
user’s machine. While there exist practical
cryptographic schemes for keyword search, they
require that data be encrypted with a single key [13].
This restriction makes it difficult to apply these
schemes to web applications that have many users and
hence have data encrypted with many different keys
[14]. Several data sharing sites encrypt data in the
browser before uploading it to the server, and decrypt
it in the browser when a user wants to download the
data [15]. The key is either stored in the URL’s hash
fragment, or typed in by the user, and both the key and
data are accessible to any JavaScript code from the
page [16]. As a result, an active adversary could serve
JavaScript code to a client that leaks the key.
SUNDR [17] uses a special protocol that
helps the authorized user to identify the modifications
that attempted on
the files by the unauthorized user in the network.
Protects file system integrity, providing fork
consistency in the face of a
Malicious server. SPORC [18] and Depot [19] extend
SUNDR’s design to build applications on top of an
encrypted serve. These systems do not allow an
application to perform server side computation, such
as Mylar’s server-side keyword search. Furthermore,
with SPORC, the application logic is determined at
runtime, based on the URL that the user visits.
CryptDB [20] aims to protect data
confidentiality against the threat by executing SQL
queries over encrypted data on the DBMS server.
Consequently, while CryptDB protects against attacks
on the database server, it provides no guarantees for
users logged in during an attack on the application
server. CryptDB cannot compute over data encrypted
with different keys as in Mylar’s multi-key keyword
search.
ShadowCrypt [21] allows users to
transparently switch to encrypted input/output for text-
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based web applications. ShadowCrypt is designed to
be secure against potentially malicious or
compromised web applications. ShadowCrypt aims to
ensure that any data entered into a secure input widget
that encrypts the data with key k is only visible to
principals with knowledge of the key k. ShadowCrypt
runs as a browser extension, replacing input elements
in a page with secure, isolated shadow inputs and
encrypted text with secure, ShadowCrypt do not aim
to protect against denial-of-service attacks by the
application.
Table I : Comparing Privacy Preservation Methods

Sr.
No.

Author
Name

Proposed
Concept

Limitation

1

Yun Pan
et al.[9]

k-annonymity

Not prevent
Attribute
leakage attack.

t-closeness

Does not
preserving the
privacy against
identity
disclosure
Attack.

2

Ninghui Li
et al.[12]

3

Benjamin
et al.[10]

ℓ-diversity

Fails to
preserve the
privacy against
skewness and
similarity
attacks.

4

Qiang Wang
et al.[11]

(α,k)Anonymity
model

Does not
address identity
disclosure
attack.

5

A. J.
Feldman
et al.[18]

SPORC

Does not allow
server side
computation.

6

Raluca Ada
Popa et
al.[20]

CryptDB

Not handle the
request if data
encrypted with
different key.

ShadowCrypt

Does not aim to
protect against
denial-ofservice attacks
by the
application

7

Warren He
et al.[21]

III.

PROPOSED WORK

In Big Data major challenge is security
and privacy issues while sharing data and ever
growing public databases. To prevent the leakage of
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sensitive data, Mylar is framework that protect the
confidentially against the attackers.
A. Problem Statement
Big Data refers to the massive amounts of
digital information. Big data phenomenon arises from
the increasing number of data collected from various
sources, including the internet. Due to its large scale,
privacy and security are some of the critical
challenges today for big data which brings serious
threat to protect the individual's sensitive information.
The existing anonymization method protects the
privacy of individual's sensitive information. The data
anonymization method fails to take into account
privacy of sensitive data. The privacy problem can be
solved by computing with encrypted data using Myler.
Mylar, protect the data confidentiality against the
attackers that will prevent the loss of confidential
information.
B. Objective
Objectives are:
1. Authentication: It is the process of uniquely
identifying the clients of your applications
and services. These might be end users, other
services, processes, or computers.
2. Authorization: It is the process that governs
the resources and operations that the
authenticated client is permitted to access.
Resources include files, databases, tables,
rows, and so on, together with system-level
resources such as registry keys and
configuration data.
3. Auditing: Effective auditing and logging is
the key to non-repudiation. Non-repudiation
guarantees that a user cannot deny
performing an operation or initiating a
transaction.
4. Confidentiality: Confidentiality, also referred
to as privacy, is the process of making sure
that data remains private and confidential,
and that it cannot be viewed by unauthorized
users or eavesdroppers who monitor the flow
of traffic across a network. Encryption is
frequently used to enforce confidentiality.
5. Integrity: Integrity is the guarantee that data
is protected from accidental or deliberate
(malicious) modification.
6. Availability: From a security perspective,
availability means that systems remain
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available for legitimate users other users
cannot access the application.

2.

Client-side library
It intercepts data sent to and from
the server, and encrypts or decrypts that data.
Each user has a private-public key pair. The
client-side library stores the private key of
the user at the server, encrypted with the
users password. When the user logs in, the
client-side library fetches and decrypts the
users private key. For shared data, Mylars
client creates separate keys that are also
stored at the server in encrypted form.

3.

Server-Side library
It performs computation over
encrypted data at the server. Specifically,
Mylar supports keyword search over
encrypted data, because we have found that
many applications use keyword search.

4.

Identity provider (IDP)
For some applications, Mylar needs
a trusted identity provider service (IDP) to
verify that a given public key belongs to a
particular username. An application needs the
IDP if the application has no trusted way of
verifying the users who create accounts, and
the application allows users to choose whom
to share data with. The IDP helps Mylar
perform this verification by signing the users
public key and username. The IDP does not
store per application state, and Mylar
contacts the IDP only when a user first
creates an account in an application;
afterwards, the application server stores the
certificate from the IDP [8].

5.

Hadoop

C. Motivation
Hackers try to access the sensitive data of
user. The huge amounts of information are being
collected on the servers this information contain the
user sensitive data. How the users possibly feel that
their data is safe with them. Try to prevent attackers
from breaking into servers. Web applications are
depend on servers to store and process confidential
information. If anyone who gains access to the server
can obtain all of the data stored there. Mylar is
framework, which protects data confidentiality against
attackers.
IV.

ARCHITECTURE OF MYLAR

The architecture of Mylar is shown in Figure
II. Mylar embraces the trend towards client-side web
applications. Mylar design is suitable for platforms
that:
1. Enable client-side computation on data
received from the server.
2. Allow the client to intercept data going to the
server and data coming from the server.
3. Separate application code from data, so that
the HTML pages supplied by the server are
static [8].

Figure II : Mylar Architecture

Mylar architecture consists of the five following
components:
1.

Browser Extension
It is responsible for verifying that
the client-side code of a web application that
is loaded from the serve has not been
tampered with.
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Hadoop mainly consist of two
component i.e HDFS (Hadoop Distributed
File System) and MapReduce, HDFS used
for Storing the Structured (relational data)
and unstructured data (File, multimedia).
HDFS having to component such as Name
node, to store the Meta data. And Data node,
to store the actual data, HDFS stores files
system metadata and application data
separate. MapReduce is a parallel processing
framework which processes the large volume
of data in parallel approach and provide high
performance to process the data stored in
HDFS. It process through two main
components i.e. Job Tracker and Task
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Tracker both are control the job and gives
high performance in data processing.
V.

CONCLUSION

Computing with encrypted data, using
systems like Mylar, will become one of the primary
strategies for protecting confidential information.
Mylar stores sensitive data encrypted on the server
and decrypts that data only in user’s browser. Mylar
increases the security to the data in the database
during the process of searching the data in big data, it
ensures that client-side application code is authentic
even if the server is malicious. Mylar introduces a
cryptographic scheme to perform keyword search at
the server over data encrypted with different keys.

[10]

[11]

[12]

[13]

[14]

[15]
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Abstract— The present experiment involves
design and manufacture of Aluminium AL-1060 fins.
Two different kinds of fin designs have been
considered, first type with a base square up to half the
height while remaining portion cylindrical and the
second type of fin which is vice versa i.e. cylindrical
base up till half the height and remaining portion in
square shape. Heat transfer analysis has been done on
enhancement and the corresponding pressure drop
over a flat surface equipped with Compound Square
cylindrical cross-sectional perforated pin fins in a
rectangular channel as well as over a flat surface
equipped with rectangular cross sectional perforated
fins. The channel had a cross-sectional area of 250 x
250 mm2. The experiments covered the following
parameters: Reynolds number 13,500– 42,000, the
inter-fin spacing ratio (Sy/D) 1.208, 1.944 and 3.417.
The heat transfer rate, friction factor and
enhancement efficiency were developed by correlation
equations. The experimental results show that the use
of the above mentioned designs lead to heat transfer
enhancement. Enhancement efficiencies varies
depending on the inter-fin spacing ratio. Suggested for
higher thermal performance gain by take both lower
inter-fin spacing ratio and comparatively lower
Reynolds numbers. Nusselt number and friction factor
were considered as performance parameters.

A. Aluminium Materials:
Aluminium is a chemical element in the boron group
with symbol Al and atomic number 13. It is a silverywhite, soft, nonmagnetic, ductilemetal. Aluminium is
the third most abundant element (after oxygen and
silicon), and the most abundant metal in the Earth's
crust. It makes up about 8% by weight of the Earth's
solid surface. Aluminium metal is so chemically
reactive that native specimens are rare and limited to
extreme reducing environments. Instead, it is found
combined in over 270 different minerals.[7] The chief
ore of aluminium is bauxite. Aluminium is remarkable
for the metal's low density and for its ability to resist
corrosion due to the phenomenon of passivation.
Structural components made from aluminium and its
alloys are vital to the aerospace industry and are
important in other areas of transportation and
structural materials. The most useful compounds of
aluminium, at least on a weight basis, are the oxides
and sulphates.
1) Aluminium AL-1060

1060 aluminium alloy is an aluminium-based alloy in
the commercially pure wrought family (1000 or 1xxx
series). It is fundamentally very similar to 1050
aluminium alloy, with the difference coming down to
0.1% aluminium by weight. However, while both
Keywords—Al-1060 Material, Force Convection
1050 and 1060 are covered by the same ISO standard,
Heat Transfer, Square Cylindrical perforated Fins,
they are covered by different ASTM standards. As a
Force Convection Heat Transfer, Staggered
wrought alloy, it is typically formed by extrusion or
Arrangement, Turbulence Flow.
rolling. It is commonly used in the electrical and
chemical industries, on account of having high
I. INTRODUCTION
electrical conductivity, corrosion resistance, and
Manufacturing is the backbone of any industrialized workability. It has low mechanical strength compared
nation. Manufacturing and technical staff in industry to more significantly alloyed metals. It can be
must know the various manufacturing processes, strengthened by cold working, but not by heat
materials being processed, tools and equipment‟s for treatment.
manufacturing different components or products with
Alternate designations include Al99.6 and
optimal process plan using proper precautions and A91060. It is described in the following standards
specified safety rules to avoid accidents. Beside above,
ASTM B 209: Standard Specification for
all kinds of the future engineers must know the basic
Aluminium and Aluminium-Alloy Sheet and
requirements of workshop activities in term of man,
Plate
machine, material, methods, money and other
ASTM B 210: Standard Specification for
infrastructure facilities needed to be positioned
Aluminium and Aluminium-Alloy Drawn
properly for optimal shop layouts or plant layout and
Seamless Tubes
other support services effectively adjusted or located
ASTM B 211: Standard Specification for
in the industry or plant within a well-planned
Aluminium and Aluminium-Alloy Bar, Rod, and
manufacturing organization.
Wire
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ASTM B 221: Standard Specification for
Aluminium and Aluminium-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes
ASTM B 483: Standard Specification for
Aluminium and Aluminium-Alloy Drawn Tube
and Pipe for General Purpose Applications
ISO 6361: Wrought Aluminium and Aluminium
Alloy Sheets, Strips and Plates
B. Heat Transfer:
Heat transfer is a science that studies the energy
transfer between two bodies due to temperature
difference. This temperature difference is thought of
as a driving force that causes heat to flow. Heat
transfer occurs by three basic mechanisms or modes
conduction, convection, and radiation.The term of
extended surface is commonly used in reference to a
solid that experiences energy transfer by conduction
and convection between its boundary and
surroundings. A temperature Gradient in x-direction
Systems heat transfer by convection internally, at the
same time, there is energy transfer by convection into
an ambient temperature from its surface at
temperature. When the surface temperature and
ambient temperature are fixed by design
consideration, then there are only two ways to increase
the heat transfer rate [1] to increase the convection
coefficient h, or [2] to increase surface area A. for heat
transfer from a hot fluid to a gas through a wall, the
value of heat transfer coefficient on gas side is usually
very less compared to that for fluid. To compe1nsate
low heat transfer coefficient, the area on the gas side
may be expended for a given temperature difference
between surface and its soundings these extended
surface is called Fin.
II. EXPERIMENTAL SETUP
A. Main Tunnel:
Tunnel constructed of wood of 20 mm thickness, had
an internal cross-section of 250 mm width and 100
mm the total length of the channel is 1000 mm. It will
be operated in force draught mode by the blower of
0.5 H.P., 0 to 13000 rpm, 220W, 1.8Kg, variable
speed 1 to 6 and it is fitted at 45cm away from the
entry of the tunnel positioned horizontally and flow of
air is controlled by the flow control valve mounted
just after the blower. It has a convergent and divergent
section at both ends having the inclination of 30°. A
Matrix anemometer is mounted in a tunnel to measure
the mean inlet velocities of the air flow entering to the
test section the range of this anemometer is 0 to
40m/sec. The Reynolds number range used in this
experiment was 13,500–42,000, which is based on the
hydraulic diameter of the channel over the test section
(Dh) and the average velocity (U) The inlet and outlet
temperature of the air stream and temperature of base
plate will be measured by RTD Sensors having a
range of 0°c to 450°c which mounted in wind
tunnel.[4][11]
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B.Heater Unit:
Heater Unit (test section) has a cross-section of 250
mm x 250 mm square; the heating unit mainly
consisted of an electrical heater placed between two
M.S. Plate having the same dimension of base plate, a
two firebrick of 250x 220 mm. Dimensions of the
electrical heater placed on the firebrick are 250 mm x
250 mm. The heater output has a power of 200 W at
220V and a current of 10 amp.
C. Base Plate:
It consist of square plate at base having the dimension
250mm x 250 mm, thickness is 6mm and The pin fins
and base plate made of the same material i.e.
Aluminium because of the considerations of
conductivity, machinability and cost. The base of fins
have a Square cross section of 15 mm x15 mm of
height 50mm, on which the Cylindrical Shape fins
having Diameter 15 mm and are attached on the
upper surface of the base plate as shown in Figureand
vase-versa same dimension but the base Circular is
bottom and upper is square pin fins with different
lengths, corresponding to C/H (Clearance ratio) values
of 0, are perforated at the 17 mm from bottom tip of
those by an 8 mm diameter drill bit. The pin fins are
fixed uniformly on the base plate with a constant
spacing between the span wise directions of 18.125
mm, with different spacing between the pin fins in the
stream wise direction. The spacing ratios of the pin
fins in the stream wise direction (Sy/D) were 1.208,
1.524 and 3.417 mm, giving different numbers of the
pin fins on the base plate. It is well-known fact that if
the inter-fin spacing in the span wise direction
decreases, the flow blockage will increase and thus,
pressure drop along to tested heat exchanger will
increase. Because the aim of the study is to determine
inter-fin spacing in stream wise direction, the
spacing‟s in the span wise direction will not be
considered in this study. The temperature of the base
plate is measured RTD Sensors which can sense the
temperature from 0°c to 450°c and it is screwed into
groove in the base plate the readings of the RTD
Sensors will be shown on data unit

Fig.1 A sample line graph using Base Plate of
Compound Fin in Staggered arrangement [11].
III. EXPERIMENTAL SET-UP FACILITY
The range of Reynolds number used in this
experiment
13,500 to 42,000, the average velocity (U) and
hydraulic diameter of the channel over the test section
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(Dh) these twoparameter are used to calculate the
Reynolds number. The inletand outlet temperature of
the air stream will be measured RTDSensors which
mounted in wind tunnel. One RTD Sensors forthe
outer surface temperature of the heating section and
one forthe ambient temperature is employed The
pressure drop acrossthe test model is measured using
two pressure transducers thatcan take measurements
between 0 and 150 Kg/cm² whichmounted in wind
tunnel.Tunnel constructed of wood of 20 mm
thickness, had aninternal cross-section of area 250 mm
× 250 mm and 100 mmthe total height of tunnel the
length channel is 1000 mm. Theair supplied into the
tunnel over Fin with the of blower, which have
adjustable speed i.e. 2,3,4,5 m/s and range of rotation0
to 12000 rpm and it is fitted at entry of tunnel i.e.
atconvergent part of tunnel and positioned
horizontally. It has aconvergent and divergent section
at both ends having the inclination of 30°. A
anemometer measured the average inletvelocities of
the air flow entering to the test section theanemometer
is mounted inlet of a tunnel the range of
thisanemometer is 0 to 5 m/sec.[11]

comes in operation and start the power supply of
heater and cycle gets repeat.[11][4]
Now switch on the blower and measure the
velocity of inlet air by using digital anemometer.
Make the inlet air velocity constant at required
velocity by regulating the speed of blower i.e.
2m/s, 3m/s, 4m/s, and 5m/s.[4]
Now air will pass over heated base plate through
tunnel
Measure the outlet temperature of outgoing warm
air.
Now due to forced convection the temperature of
base plate falls below 100˚C. As soon as the
temperature of base plate falls below the 100˚C
heater unit will start heating the base plate to
achieve the constant 100˚C temperature by
supplying constant electrical input as the air is
continuously flowing over the base plate heat get
transferred from it to the flowing air. Thus the
temperature of base plate falls continuously and
takes the temperature readings of base plate after
90 seconds of air flow. The duration of air flow is
constant for all types of base plate mentioned
above.[4][11]
Similarly, repeat the same procedure for velocity
3m/s, 4m/s, and 5m/s and take the similar readings. [4]
V. MATHEMATICAL RELATIONSHIP
A. TOTAL AREA OF FINS:
TOTAL AREA = PROJECTED AREA + TOTAL SURFACE
AREA CONTRIBUTION FROM THE BLOCKS [9]

Fig.2. Experimental Set-up

IV. EXPERIMENTAL PROCEDURE
First of all make all the necessary attachment to
wooden tunnel required for experimental set-up
i.e, attachment of data unit, attachment of blower
unit, attachment of heater unit. [4][11]
Keep the Aluminium base plate of required
dimensions on heater unit. [11]
Move the heater unit upward by rotating the
screw jack.
Switch on the RTD sensors of inlet, outlet and
base plate temperature indicator and check
whether it is properly functioning or not.[4]
Measure the room temperature by anemometer by
changing the function of it to temperature mode.
Switch on the heater, as soon as base plate
temperature reached up to 100˚C, the temperature
controller of RTD sensors comes in operation and
it will cut off the power supply of heater. Once
the temperature of base plate reduced up to 99˚C
again temperature controller of RTD sensors
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B. Heat Transfer:

Where: Q indicates the heat transfer rate in which
subscripts conv, elect, cond and rad denotes
convection, electrical, conduction and radiation,
respectively [3]. The electrical heat input is calculated
from the electrical potential and current supplied to
the surface.

Where:-‘I’ is current flowing through the heater and
‘R‟ is the resistance.
The heat transfer from the test section by convection
can be expressed as [7]
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increase the turbulence of the flow in the channel,
resulting in an increase in the heat transfer. It is also
shown from Fig. 3 & 4 that due to the multiple jet-like
flows, the enhancement in the heat transfer with
perforated fins is higher than that with the solid fins
for all the values of studied.

C. Friction Factor:

This equation is valid for 13,500 < Re < 42,000, 1.208
<Sy/ D < 3.417, 0 < C/H < 1 with a correlation
coefficient of r = 0.980.On the other hand, as the
resistance to the flow will be smaller due to the
perforations, friction factor is lower for the perforated
fins than the solid fins.[9]
D. Nusselt Number:
Nu based on the projected area will reflect the effect
of the variation in the surface area as well as that of
the disturbances in the flow due to fins on the heat
transfer. But Nu based on the total area will reflect the
effect of the flow disturbances only. In this study, heat
transfer enhancement characteristics were determined
by using Nu-based projected area, while optimization
was made by using Nu based total area [11].
The average Nusselt number (Nus) for the smooth
surface (without pin fins) was correlated as function of
Re and Pr as follows: [5]

The Nusselt number based on both the projected area
and total area was related to the Reynolds number,
clearance ratio (C/H), inter-fin distance ratio (Sy/D)
and Prandtl number. Thus, the following correlation
equations were obtained: [9]

Fig.3.Variation of Nu/Nus based on Projected area with
Reynolds No. at Sy/D=1.208 for Base Square

Fig.4.Variation of Nu/Nus based on Projected area with
Reynolds No. at Sy/D=1.208 for Base Cylindrical

It is also shown from Fig. no.3&4 that due to the
multiple jet-like flows, the enhancement in the heat
transfer with perforated fins is higher than that with
the solid fins for all the values of studied.

E. Effectiveness:

The enhancement efficiency of the heat transfer
technique for a constant pumping power can be
expressed as [9]
Where ha and hs are the convective heat transfer
coefficient with and without pin fins, respectively, and
the index p denotes the pumping power. [9]

Fig.5. Variation of friction factor with Reynolds number for various
Sy/D ratios of Base Cylindrical.

VI. RESULTS & ANALYSIS
A. Nusselt Number:
The Nusselt number that is based on the projected area
will reflect the effect of the variation in the surface
area as well as that of the disturbance in the flow due
to pin fins on the heat transfer. Longer fins can also
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(c) At a lower Reynolds number, the channels with pin
fin arrays give higher performance than those at a
higher Reynolds number.

Fig.6. Variation of friction factor with Reynolds number for various
Sy/D ratios of Base Square.

The other table result is seen from Fig. no. 5 &6 for
the friction factor. The friction factor values are
almost independent of the Reynolds number. It is
emphasized in another optimization study for a finned
heat exchanger that interestingly, stream wise distance
between fins is more effective parameter on the
friction factor than span wise distances. On the other
hand, as the resistance to the flow will be smaller due
to the perforations, friction factor is lower for the
perforated fins than the solid fins.

Fig.7. Variation of enhancement efficiency (g) with Reynolds
number for various inter-fin spacing ratios.

Fig. no. 7 Show the effect of the inter-fin distance
ratio on Effectiveness. For a net energy gain, the value
of the g must be greater than unity. In other words, for
an effective heat transfer enhancement technique, it
must have values greater than unity. FromFig. 07, it is
apparent that as the Reynolds number increases, the
enhancement efficiency decreases for both the interfin spacing ratio. Fig. 07 shows that the heat transfer
enhancement efficiency decreases with increasing
Sy/D. In other words:
(a) The heat transfer enhancement efficiencies are
higher than unity for all investigated conditions. This
means that the use of pin fins leads to an advantage on
the basis of heat transfer enhancement.
(b) Higher numbers of pin fins and longer pin fins
have better performance. In other words, for higher
thermal performance, a lower inter-fin distance ratio
and clearance ratio should be preferred.
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VII.
CONCLUSION
In this study, the overall heat transfer, friction factor
and the effect of the various design parameters on the
heat transfer and friction factor for the heat
experiment equipped with cylindrical cross-sectional
perforated pin fins were investigated experimentally.
The effects of the flow and geometrical parameters on
the heat transfer and friction characteristics were
determined, and the enhancement efficiency
correlations have been obtained. The conclusions are
summarized as:
(a) The average Nusselt number calculated on the
basis of projected area increased with decreasing
inter-fin spacing ratio.
(b) The friction factor increased with decreasing
inter-fin distance ratio.
(c) Enhancement
efficiencies
increased
with
decreasing
Reynolds
number.
Therefore,
relatively lower Reynolds number led to an
improvement in the heat transfer performance.
(d) The most important parameters affecting the heat
transfer are the Reynolds number, fin spaces
(pitch) and fin height. Heat transfer can be
successfully improved by controlling these
parameters. The maximum heat transfer rate was
observed at 42,000 Reynolds number, 3.417 Sy/D
and 100 mm fin height.
(e) The most effective parameter on the friction
factor was found to be fin height. The minimum
friction factor was observed at 100 mm fin height,
42,000 Reynolds Number and 3.417 pitch
(f) When all the goals were taken into account
together, the trade-off among goals was
considered and the optimum results were obtained
at 42,000 Reynolds number, 100 mm fin height
and 3.417 Sy/D pitch.
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Abstract—Personalized web search is an important
field for
the traditional system for focused
information retrieval. It is an attempt to improve
personalized web search. User's Profile provides most
important input for performing personalized web
search. A PWS framework also called UPS that can
adaptively generalize profiles by queries while
respecting privacy requirements specified by user.
Runtime generalization aims at striking a balance
between two predictive metrics. This metrics evaluate
the personalization and the privacy risk of the
generalized profile. Privacy and security of Personal
information has the more challenging task in web
mining. In existing PWS framework evaluate the utility
of personalization and the privacy risk of exposing the
generalized profile. It solved only privacy problem
and this system is not more secure. In proposed system
used Secure Decision Tree and Hierarchical user
Profile for enhance privacy and security of
personalized web search.
Keywords—
Security,
Privacy
protection,
personalized web search, utility, risk, profile.
I. INTRODUCTION
The web search engine technology has long
become the most important portal for today’s people.
Because They looking for useful information on the
web. Personalized web search (PWS) is a category of
search techniques at providing best search results,
which are tailored for individual user needs. PWS can
generally be categorized into two types:
1. Click-log-based Methods: The click-log based
methods are important. They impose bias to clicked
pages in the user’s query history. Although this
method has been perform consistently and
considerably well, It is only work on repeated queries
from the same user, which is a strong limitation.
2. Profile-Based Method:- In contrast, profile-based
methods increase the search experience with userinterest models generated from user profiling methods.
Profile-based methods can be more effective for
almost all sorts of queries, but It is reported to be
unstable under some circumstances. It has
demonstrated more effectiveness in improving the
effectiveness of web search recently, with increasing
usage of personal information to profile its users,
which is usually gathered implicitly from browsing
history, bookmarks, query history, click-through data,
user documents and so on. Unfortunately, such
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collected personal data can easily reveal a secret of
user’s private life. Privacy problem rising from the
lack of protection for such collected personal data. In
fact, In PWS services privacy concerns have become
the major barrier for wide proliferation.
To protect the user privacy in profile-based
PWS, researchers have to two contradicting effects
during the search process. On the one side, they
attempt to improve the search quality with the
personalization utility of the user profile. On the other
side, they need to hide the privacy contents existing in
the user profile to place the privacy risk under control.
A few previous studies suggest that people are
compromise privacy if the personalization by
supplying user profile to the search engine better
search quality. In case, significant gain can be
obtained by personalization at the expense of only a
small portion of the user profile, namely a generalize
profile. Thus, user privacy can be protected without
using compromising the personalized search quality.
In general, there is a tradeoffs between the quality of
search and the level of privacy protection achieved
from generalization.
Many problems with the existing methods are
explained in the following :
1. The existing profile-based PWS method has more
effectiveness in improving the quality of web search
method. But It do not support runtime profiling. This
is the major problem in PWS. A user profile is mostly
used for only once offline, and used to personalize all
queries from a same user indiscriminatingly. Certainly
has disadvantages given the variety of queries.
2. The existing PWS methods do not take into
customization of privacy requirements of user. This
probably makes some user privacy to be overprotected
that’s why others insufficiently protected.
3. Many personalization techniques usually search
results with some metrics which require multiple user
interactions, such as rank scoring, average rank and so
on. They require multiple user iterative user
interactions when creating personalized search results
of PWS.
II. RELATED WORK
.
Profile-based PWS mainly focus on
improving the search utility of PWS. The performance
measures of PWS, Normalized Discounted
Cumulative Gain (nDCG) is calculated the
effectiveness of an information retrieval system. It is
based on a human relevance scale of item-positions in
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the result list, and this is, known for its high cost in
explicit feedback collection. It is reduced the human
involvement in performance measuring, researchers
also invent other metrics of personalized web search
that rely on including Average Precision (AP) [2],
clicking decisions, Rank Scoring [13], and Average
Rank [3], [4]. They use the Average Precision metric.
Y. Xu et al., in [2] presents a scalable way for users to
automatically build own user profiles. These profiles
based on user’s interests into a hierarchical
organization according to specific user interests. Two
parameters for specifying privacy requirements are
proposed to help the user to choose the content of the
user profile information that is exposed to the search
engine. Experiments result showed that the user
profile improved search quality when compared to
standard rankings. More importantly, results verified
our hypothesis that a significant increase on search
quality can be achieved by only sharing some higherlevel user profile information, which is less sensitive
than detailed personal information.
M. Spertta et al., in [3] has given a novel protocol for
protecting the users privacy when dealing with a web
search engine. It does not require any change in the
server side and the server is not allowing to
collaborating with the user. The proposed protocol has
been implemented to prove its effectivness. But In
future will improve the performance of the protocol by
reducing the delay introduced.
Alexandre Viejo et al., in [4] given statistical
techniques to learn a probabilistic model, and then use
this model to generate the partial profile. One main
limitation in this technique is that it builds the user
profile as a set of attributes is trained through
predefined frequent queries. These assumptions are
not practical in the context of PWS. It proposed a
privacy protection solution for personalized web
search based on hierarchical profiles. It is used a userspecified threshold, a generalized profile is obtained in
effect as a sub tree of the complete user profile. But,
this work does not addressing the user query utility,
which is crucial for the service quality of PWS. For
comparison, the approach takes the privacy
requirement and the query utility into account.
Z. Dou et al., in [5] given provide some preliminary
conclusions. Present a large-scale framework for
personalized web search based on query logs, and then
also evaluate five personalized web search strategies.
By analyzing the results, It find that personalized
search has significant improvement over common web
search on some queries but it has some effect on other
web search queries (e.g., queries with small click
entropy). It even harmful search accuracy under some
incidents.
Furthermore,
the
click-based
personalization strategies perform thee task
consistently and considerably well, while profile-
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based ones are unstable in our experiments. It also
reveals that both long term and short term contexts are
very important in improving search performance
strategies for profile-based personalized search
strategies.
X. Shen et al., [6] presented a privacy Protection is
the most important part of Personalized Web Search
system. Generally they are used two method of
privacy protection problems for PWS. Privacy as the
identification of an individual user includes in one
class.
K. Hafner et al., in [7] given a typical works in the
related work of protecting user identifications. They
are solved the privacy protection problem on different
levels, including the pseudo identity method, no
identity method, group identity method, and no
personal information.
Y. Zhu et al., in [9] presented the third and fourth
levels are not practical due to cost in cryptography.
Therefore, the existing system work only the second
level of PWS. Provide online anonymity on user
search profiles by providing a group profile of k type
of users. Using this approach, the linkage between the
query and a single user is broken.
J. Castellı et al., in [10] presented the useless user
profile (UUP) protocol is generated to shuffle type of
queries among a group of users issue them. As a result
provide any entity cannot profile a certain individual.
These works existence of a third-party anonymizer,
which is not available over the Internet at large.
A. Viejo et al., in [11] presented a legacy social
networks instead of the third party to provide a user
distorted profile to the web search technique. In the
scheme, every user perform as a web search agency of
his or her neighbors. They can decide to submit the
user query on basis of who issued it, or forward it to
other neighbors. They has proposed systematically
find the issue of privacy preservation in personalized
Web search. Define and analyze four levels of privacy
protection engine. They also given the privacy
protection of current search systems. But in this
system Privacy concern is a serious problem that has
become a major barrier for deploying serious
personalized web search applications .
Xiao et al., in [12] has given a more important
property that differentiate the work from is that
provide personalized privacy in Personalized web
search. The method of personalized privacy protection
is first introduced in Privacy-Preserving Data
Publishing (PPDP). A person can specified the
average of privacy protection for her/his personal
sensitive values by specifying “guarding nodes” in the
sensitive attribute. Motivate by this work, allow users
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to customize their privacy needs in their hierarchical
user profiles.
III. PROPOSED PERSONALIZED WEB
SEARCH (PWS) FRAMEWORK

Figure 1. Architecture of Personalized Web Search

1. Hierarchical User Profile:Any personal information such as browsing
history, emails, and cookies on a user’s computer
could be the data source for user personalized profiles.
This hypothesis is that terms that appear in such
documents represent requirements that interest users.
This mainly works on frequent terms limits the
dimensionality of the document set, which further
generate a clear description of users’ interest in
personalized web search. This approach works to
build a hierarchical user profile based on terms. In the
hierarchical, general terms with higher frequency
terms are placed at higher levels of search engine, and
specific method with lower frequency are placed at
lower levels.
2. Secure Decision Tree:Mainly, at each internal node of the decision
tree, records are split among the child nodes by a
divide criterion, which may contain private terms
values. Thus leak private information. Usually, an
intermediate general decision tree is larger than the
final decision tree, which may leak even more private
information. This gives an do not fair advantage to the
site that holds the decision tree. It Presented to modify
the decision tree into a secure decision tree (SDT) in
order to prevent such documents leakage.
3. Measuring Privacy:Security is the most important case of people,
or organizations to mostly focus for themselves when,
how and to what degree data is imparted to others.
Security described is about ensuring clients' close to
personal data. Then again, it is clients' control that
includes the security.
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4. Personalization:In order to incorporate the user personal
profile with results returned by a personalized web
search engine, It is transformed into a list of weighted
terms where a web search calculates a percentage for
each of the returned personalized search results.
CONCLUSION
The Personalized web search framework allowed
users to specify customized requirement. Secure
decision tree and hierarchical profile provide
enhanced privacy and security of personalized web
search. It is also performed online generalization
technique on user profiles to protect the personal
privacy information without compromising the web
search quality
In future more sophisticated method to may build
the user profile to improve the performance of existing
technique.
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Abstract:
Gas hydrate formation as a separation technology shows tremendous potential, both from a physical feasibility
(in terms of effecting difficult separations) as well as an envisaged lower energy utilization criterion. It is
therefore a technology that should be considered as a future sustainable technology and will find wide
application, possibly replacing a number of current commercial separation processes. In this article, we focus
on presenting a brief description of the positive applications of clatharate hydrates and a comprehensive survey
of experimental studies performed on concentration process using gas hydrate formation technology. Thus a
new tomato and orange juice concentration technology using CO2 hydrate formation is Presented. The CO2
hydrate equilibrium conditions were measured by the isochoric pressure search method and tomato juice
concentration experiments were carried out in a high-pressure stirred reactor. Moreover, the dehydration ratio
was defined and CO2 hydrate formation rate constants were calculated. . The effects of feed pressure,
temperature, and juice volume on the dehydration ratio were investigated. The results show that the tomato and
orange juice used in this work has almost no effect on CO2 hydrate phase equilibrium conditions, but can
accelerate CO2 hydrate formation and the results also demonstrated that removal of water with the help of CO2
hydrate is an efficient technology for tomato and orange juice concentration.
Keywords: carbon dioxide, clathrate hydrate, concentration, orange juice, separation, tomato juice.
I.

Å and is relatively large, so that it is too big for the
small cavity of structure I.[3]

INTRODUCTION:

Gas hydrates (clatharate hydrates) are
crystalline solid structures consisting of water and
small molecules such as CO2, N2, CH4, H2, etc.
which are formed under conditions of low
temperature and specified (generally high) pressure
[1].
They belong to a general class of inclusion
compounds commonly known as clatharate. A
clatharate is a compound of molecular cage structure
made of host molecules encapsulating guest
molecules. It is also considered a chemical substance
consisting of a lattice of one type of molecule
trapping and containing a second type of molecule.
Natural gas clatharate owe their existence to the
ability ofH2O molecules to assemble via hydrogen
bonding and form polyhedral cavities.[8]
Natural gas hydrate is a naturally occurring ice-like
solid, which is made of water molecules as the cage
forming host and other molecules (mostly methane
and carbon dioxide) as the guest. The guest
molecules, like methane or carbon dioxide, are of an
appropriate size such that they fit within cavities
formed by the host material. Common clatharate
compounds of interest are those formed from
CO2/H2O and CH4/H2O mixtures.[2]
CO2 hydrates can be formed at moderate
temperature and pressure conditions (such as 5
°C,15 bar); at room temperature and ambient
pressure they decompose again. Simple pure carbon
dioxide hydrates form I type hydrates with large
cavities. The CO2 molecule has a diameter of 5,12
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Figure 1: Structure I hydrate (sI) withCO2 molecule
Fresh fruits and fresh juices from vegetables and
fruits are very good sources of valuable nutrients
and
completed
our
diet
with
essential
vitamins(especially hydro soluble vitamins) and
minerals, dietary fibers, small quantities of lipids
and proteins, being in the same time good sources of
carbohydrates.[5]. Thus it is really important to
bring them in our daily diet.
Orange juice is made by squeezing the fresh orange,
drying and later re-hydrating the juice, or
concentration of the juice and later adding water to
the concentrate. It is known for its health benefits,
particularly its high concentration of vitamin C. A
cup serving of raw, fresh orange juice, amounting to
248 grams or 8 ounces, has 124 mg of vitamin C

http://www.ijettjournal.org

Page 215

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

(>100% RDI).It has 20.8 g of sugars and has
112 Calories. It also supplies potassium, thiamin,
and folate.
Citrus
juices
contain flavonoids (especially in the pulp) that may
have health benefits. Orange juice is also a source of
the antioxidant hesperidins. Because of its citric
acid content, orange juice is acidic, with a
typical pH of around 3.5.[4,5]
Fruit juice concentration is recognized worldwide
as a way to preserve fruit and reduce transport costs.
Despite recent advances in fruit juice concentration,
there remain numerous challenges. Evaporation,
membranes (ultra filtration, reverse osmosis and
membrane distillation), and freeze concentration
have been developed for concentrated juice
processing [1--4]. However, the evaporation process
is usually carried out in evaporators at high
temperature, which causes valuable constituent
losses (for example aroma compounds) and
decreases the final product quality. Membrane
concentration is regarded as a good alternative to the
thermal methods of juice concentration, but the
membrane could get dirty as the product is
concentrated and the concentration process is costly
[2,3]. Regarding the third method, concentrate
quality is also satisfactory but it consumes a lot of
energy, in particular during the ice nucleation step
[4].
The concentration of dilute aqueous
solutions using clatharate hydrate formation is,
similar to but, more economically feasible than
freeze concentration because clatharate hydrates can
be formed at temperatures above the normal freezing
point of water.[1]
In this paper various applications of hydrate
technology in the food industry are considered.
Applications such as concentration of orange and
tomato juice are discussed. As the juice
concentration is necessary to reduce the transport
cost and also the concentrated juice acquires less
space and hence the minerals, vitamins and other
acids are retained even after concentration.
II.

PROCEDURE
FORMATION

FOR

HYDRATE

The procedure for concentration of orange
juice as well as tomato juice follows the same
technique. The reactor was designed to produce
hydrates in rapid manner, with hydrate formation
times of few minutes. Moreover the new-improvedconfiguration is suitable for hydrate formation both
through bubbling gas into the liquid phase and
through spraying aqueous solution into the gas phase
as shown in fig. In this set of experiments, the
reactor was used to produce carbon dioxide hydrates
through spraying aqueous solution into the gas phase
according to the procedure described below [6].
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Figure 2: process of concentrating
The same principle works for the tomato
juice. The established amount of aqueous solution is
firstly uploaded and the reactor is filled with carbon
dioxide from gas bottles until the internal pressure
equals the experimental pressure and then cooled.
Gas is bubbled into the liquid phase through five
check valves.
A Seafloor Process Simulator (SPS)
consisting of a 72 L vessel was used for mesoscale
experiments investigating the nature of hydrate
nucleation and dissociation at pressures and
temperatures required for stability of hydrates of
CO2. The same experiments were duplicated in a
smaller (0.45 L). it was found that experiments in
the SPS resulted in hydrates consistently forming at
lower over pressures and in shorter induction times
than equivalent experiments in the smaller vessel.
The variability of pressure and/or induction time for
hydrate formation was not eliminated by using the
SPS, but it appeared to be less dramatic (small
coefficients of variation) when compared with a 450
mL. Parr vessel. The observed differences were
attributed to increased bubble surface area, gas
concentration, lifetime of bubbles, total volume of
the SPS, or a combination of the above. Thus
conclusion comes that mesoscale experiments such
as those in the SPS, may perhaps be more
representative of hydrate accumulation in the natural
environment.(Oak Ridge National Laboratory)
investigated formation of a sinking carbon dioxide
(CO2) hydrate composite as an alternative to direct
liquid CO2 injection and pure CO2 hydrate
formation for ocean carbon sequestration. Raman
spectroscopy was used as a tool to understand the
formation and spectroscopy of a semi-solid sinking
CO2hydrate composite formed using a co flow
injector in the 72 L and 0.45 L pressurized vessels at
pressure and temperature conditions equivalent to
approximately 1.3 km depth in the ocean. The
temperature is controlled in order to achieve
relatively uniform values inside the reactor.
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III.

DISSOCIATION OF CO2 HYDRATES

After CO2 is separated from juice as
hydrates at the hydrate formation chamber, CO2
hydrates are transported to the separator, where CO2
hydrates are dissociated to water and gaseous CO2
again. It is also possible to send CO2 hydrates to the
deep sea bottom without dissociation. The heat is
242,200MJ/h that needs to decompose hydrates. The
hydrate phase can be later dissociated by
depressurization and/or heating and consequently
CO2 can be recovered [1]

Where z is the compressibility factor of CO2 gas
calculated by the SRK equation of state, and
subscripts and e refer to component of the feed gas
and equilibrium gas. The volume of CO2 gas was
assumed constant throughout the hydrate formation
process (volume changes due to the phase transitions
were neglected).

Physio-chemical properties
The contents of reducing sugar, total acid, vitamin c,
soluble solid and water content of orange and
tomato juice used in this study are given in Table1
and 2 resp.
Reducing sugar
(g/100g)

4.42

Total acid (g/kg)

6.08

Vitamin C (mg/100g)

49.96

Soluble solid

10.5%

Water cut

87.7%

Figure 3: Carbon dioxide hydrates on the internal
heat exchanger.
Dehydration ratio.
CO2 connects with water to form CO2 hydrate
based on the following reaction equations:

Table1: For orange juice
Reducing sugar
(g/100g)

2.51

Total acid (g/kg)

3.31

Vitamin C (mg/100g)

16.85

Soluble solid

5.5%

Water cut

94.2%

Table2: For tomato juice

IV. CALCULATION METHOD
The moles of gas consumed. The number of moles
of CO2 gas that has been consumed during hydrate
formation can be calculated as

Where n is the hydrate number of CO2 hydrate.
V. ECONOMY OF THE CLATHARATE
TECHNOLOGY
 Hydrate technology requires 151kJ/kg,
where the evaporation requires 2055kJ/kg
water.


As less heat is required hence less energy is
consumed

The thermodynamic analysis of the process enable
us to estimate capacities, sizes, abilities, and so on
of necessary equipments like the compressor, the
heat exchanger, the hydrate formation chamber, and
so on. According to these specifications the cost of
facilities can be decided. Also energy cost can be
calculated.
VI. RESULTS AND DISCUSSION
A first set of experimental runs were carried
out for CO2 hydrate production. Effects of additives,
such as THF and SDS, were tested. The amount of
additives was chosen according to the optimal
ranges of concentration. Typical profiles of internal
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pressure and temperature for an experimental run of
15 min are shown in Fig. Those profiles are for
experimental run 2. In particular, internal
temperature is calculated as the average of the two
temperature values measured by two thermocouples
in two different positions.[6]. Both SDS and THF
promote formation of gas hydrates with a short
reaction time, suitable for industrial in-continuo
applications

X.

DISADVANTAGES OF
CONCENTRATED JUICE
 As the time elapses between making of
juice and its consumption, more vitamins
are lost.


XI.




in SDS 300 ppm—experimental run 2 Water
spraying starts at t = 2 Fig.
Pressure and
temperature profile with elapsing time for CO2
hydrate formation min.

VII.

ADVANTAGES OF THE HYDRATE
TECHNOLOGY
 High product quality due to lowtemperature operation


Absence of a vapor-liquid
maintaining original flavors.



Hydrate technology produces a superior
product.



process at low temperature,



High retention of volatile aroma

interface

VIII. DISADVANTAGES OF THE HYDRATE
TECHNOLOGY
 Uniform maintenance of temperature and
pressure values sometimes becomes
difficult.

IX.

ADVANTAGES OF CONCENTRATED
JUICE
 the concentrated juice reduces space
requirements


it also reduces time requirements
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However essential antioxidants and
vitamins are volatile and are lost with the
passing time

CONCLUSION
The dehydration ratios were 20.2 and
99.3% with initial pressure at 2.10 and 4.43
MPa, respectively.
The results demonstrated that removal of
water by formation of CO2 hydrate is a
potential technology for orange juice
concentration.

The concentrated orange juice always saves time
and space requirements. The more amounts of
nutrients are present in concentrated juice. The
present investigation on Studies on Development of
orange soy RTS beverage were undertaken to
remove the beany flavor, to formulate the product
that is soy RTS beverage, to analyze the different
proportions blends of Orange RTS beverage with
respect to physico-chemical composition and
analyze the Organoleptic characteristics of prepared
orange RTS beverage. Organoleptic evaluation of
beverages showed that orange concentrated
beverage prepared from 80% orange juice proved to
be best according to physico- chemical properties.
Followed by the 70% orange juice blend, 60, and
50% orange juice blended in found to have good
taste and overall acceptability. Study reveals that
fruits could be used in making the beany flavor thus
promoting acceptability of soymilk. This could be
beneficial to communities where cow’s milk is
unacceptable, unavailable or unaffordable or due to
lactose intolerance.
A novel separation process was developed for
tomato juice concentration on the basis of CO2
hydrate formation. The CO2 hydrate equilibrium
conditions in the presence tomato juice were
measured by the isochoric pressure search method.
The tomato juice concentration experiments were
carried out in a high-pressure stirred reactor under
different conditions of feed pressure, temperature,
juice volume, and
stirring speed. The hydrate equilibrium results show
that the tomato juice used in this work has little
effect on CO2 hydrate phase equilibrium conditions,
but can accelerate CO2 hydrate formation. The
dehydration ratio increased with increasing the feed
pressure and decreasing the temperature. The
optimum tomato juice volume was 80 mL and the
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stirring speed has almost no effect on the
dehydration ratio. The CO2 hydrate formation
constants in tomato juice were the same order of
magnitude as the results of CH4 hydrate in the
presence of surfactants.
XII.
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Abstract-Drilling is a cutting process that uses a drill
bit to cut a hole of circular cross section in solid
materials. The drill bit is a rotary cutting tool often
multipoint. The bit is pressed against the work piece
and rotated at rates from hundred to thousand of
revolutions per minute. This forces the cutting edge
against the work piece, cutting off chips from the hole
as it is drilled. This cutting and frictional force
increases the temperature above 47 degree Celsius
during routine orthopedic bone cuts causing
osteonecrosis with potentially negative impacts on
bone healing and implant failure.
The current literature on bone drilling and
thermal necrosis is reviewed. The methodologies
involved in the experimental and clinical studies are
described and compared. Areas which require further
investigation are highlighted and the potential use of
more precise experimental setup and future
technologies are addressed. Important drill and
drilling parameters that could cause increase in bone
temperature and hence thermal osteonecrosis are
reviewed and discussed: drilling speed, drill feed rate,
Experimental methods of temperature measurement
during bone drilling are defined and thermal
osteonecrosis is discussed with its path physiology,
significance in bone surgery and methods for its
minimization.
Keywords-thermal necrosis, histopathology, Abaqus
software.
1. INTRODUCTION
During bone drilling heat generation may
result in thermal injury due to temperature rise of
bone, with potentially devastating the effects on the
outcome of orthopedic surgery. During bone drilling
shear deformation and friction between the rake face
of drill bit causes heat generation. Hyperthermia and
carbonization resulting in cell death and bone property
changes may be the results of heat generation. A
thermal effect damages the vascular system
immediately which adds to bone death due to
insufficient blood supply. Secondary effects of
heating are driven by friction between the chips, drill
bit body and the bone. The drill bits are manufactured
of a standard such as DIN 1.4112 or AISI 440B and
have chemical composition of approximately 0.85%
C, 18% Cr, 1% Mo, 1% Mn 1% Si, and trace
elements, with the remainder made up of iron. The
drill bit material requires to withstand repeated
sterilization cycles at temperatures up to13580c.
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2. LITERATURE REVIEW
Heat generation results in necrosis and in extreme
conditions even carbonization is possible [1-3].To
prevent thermal necrosis favorable drilling conditions
and drill bit geometries are studied by experimental
investigation in literature [4-7], they concluded that
the level of temperature elevation and the duration of
thermal exposure should be minimized.
The drill bit geometry determines the heat
generation [8, 9] the design of drill bit point and
cutting edges controls the cutting forces. Rake face is
an important place which transforms the energy of
shear deformation and friction into heat. Although
smaller point angle could reduce shear stress, making
cutting edge longer, but in overall literature the effect
of point angle is negligible. Since the chisel edge
contributes to thrust force its effect is secondary to
cutting edges.
Furthermore the geometry of the drill bit
flutes contributes to the speed of chips expelled from
the cutting region [12].and as the chips absorb a large
part of heat generated, they can also contributes to
heat removal. The other parameter is helix angle that
affects the cutting edge geometry and fluted region
geometry. It also has effect on generated temperature.
If other parameters are kept constant, heat
generation increases linearly with the cutting speed.
Similarly if drill bit diameter is increased heat
generation increases [5].also to be pointed,
increasing feed rate and independently the spindle
speed also increases temperature. The initial
thermal damage and post surgery bone healing is
observed to be affected most by spindle speed
[14].although it can be said that lower feed rate and
slower spindle speed are always a favorable in
reducing thermal effects. Other effects like low
conductivity material drilling, the chip stream
material itself convects the heat from the cutting
edge, along the flute, creating a cooling mechanism,
where a higher a feed rate leads to a faster chip
stream. Davidson and James [15] suggested a
thermal model to predict temperature elevation in
the bone during drilling. A homogeneous
differential equation of heat conduction was derived
in the radial direction only and one dimensional
conduction equation was solved analytically,
kalindini [16].most recently an elastic plastic model
was presented by Tu et al.[17] to simulate
temperature rise with ABAQUS software to
estimate the temperature rise. In general, the
literature shows that if the temperature rises above
550C for a period of longer than one-half a minute,
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3.2 Drill bit specifications- 1. Drill diameter- 3,
6,9mm, 2. Drill tip angle- 1180, 3. Rake angle- 350,
4.Helix angle-280.
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TABLE I DRILLING PARAMETERS
SR.NO

SPEED(RPM)

TEMPERATURE (0C)

1

600

FEED
RATE
(mm/sec)
0.3

41.2

46.5

54.2

2

1200

0.6

43.5

47.8

56.5

3

1800

0.9

44.6

49.9

58.4

4

2400

1.2

45.2

51.3

60.2

3mm

6mm

9mm

80
60
40

3mm

20

6mm

0

9mm
600 1200 1800 2400
spindle speed (rpm)

Fig. 2 The variation of temperature with spindle speed and drill
diameter. All the values are calculated for the initial temperature of
250c and 370c for the drill bit and bone respectively.

Temp.(Degree celcius)

serious damage
.Will be done to the bone, which may take several
weeks to
fully recover.
3. Aim of the research
The objective of this work is to measure the thermal
necrosis in bone during orthopedic drilling and to see
the effect of various parameters of drilling process on
temperature rise.
Methods and materials-Sheep bone was selected
because it is readily available. Furthermore sheep
bone has been used in previous studied on the effect of
drilling and cutting.
Sheep rib bone was obtained from a local
butcher. The soft tissues attached to bone were
cleaned with a sharp cutter and saline water and then
the bone specimen was dipped in buffer solution. The
average specimen thickness was 2mm and average
area of the surface across which heat distribution to be
studied is 10mmX5mm.
3.1
Experimental
apparatus
and
procedure-To avoid the vibrations and to achieve
accuracy CNC milling machine is used for the drilling
purpose. the specimen during the drilling process was
kept in Phosphate Buffer Solution (sodium salt) with
ph 7.4.for this Stock solution A-(Na2HPO4.2H2O), 0.2
molar
solution
containing
35.61g/L
or
(Na2HPO4.12H2O), 0.2 molar solution containing
71.64g/L .and Stock solution B-(NaH2PO4.2H2O), 0.2
molar solution contains27.67g/L or (NaH2PO4.2H2O),
0.2 molar solution containing 31.21g/L .on addition of
A and B, (X ml of A+Y ml of B), diluted to a total of
200 ml. that is X=19.0,Y=81.0,PH=7.4.For 100 ml-A
solution 3.561 g/100 ml, B solution 3.121 g/100
ml.The solution was maintained at 37.80C to simulate
live body temperature. The temperature at the drilling
site is measured with the help of a infrared
thermometer. Four speed range 600, 1200, 1800 and
2400rpm were preferred. These were chosen in order
to go below and above the speeds recommended in the
literature for the drilling of bone. The drill bit
diameter was 3,6 and 9mm and feed rates used were
0.3,0.6,0.9 and1.2 mm/sec.These feeds were chosen
arbitrarily, since in orthopedic practice the feed rate
varies from surgeon to surgeon and in the case of a
particular surgeon there will also be a variation, since
the drill is hand-held.After each drilling the specimens
were dipped in different bottles containing 10%
formalin. After a gap of 45 days and an interval of 4
days the chemical solution was replaced with a new
one.

80
60
40

3mm

20

6mm

0

9mm
0.3

0.6

0.9

1.2

Feed rate (mm/sec)

Fig. 2 The variation of temperature with spindle feed rate and drill
diameter.

4. Histology- An Introduction to Decalcification
Bone consists of cells (osteocytes) surrounded by a
calcified matrix. In the matrix calcium is in the form
of hydroxyapatite crystals [Ca10(PO4)6(OH)2] which
are deposited between the fibrous elements. These
crystals are dissolved out during the process of
decalcification which leaves cohesive tissue with the
physical characteristics of dense fibrous connective
tissue. There are a number of options available when
the histologist is required to produce sections from
bone or other calcified specimens. In choosing a
technique and processing method consideration must
be given to the type of investigation being carried out.
In order to protect the cellular and fibrous elements of
bone from damage caused by the acids used as
decalcifying agents, it is particularly important to

http://www.ijettjournal.org

Page 221

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

thoroughly
fix these
specimens
prior
to
decalcification. After completion of the following
steps of fixation, dehydration, clearing and
embedding, section cutting, staining with the help on
microtome machines the section were made and

observed under microscope The ratio of fixed and
empty lacunae indicates the spread of heat over bone
along length.

6. CONCLUSIONS

Fig 3 Histological appearance of bone sections depicting the
vascular response.Empty lacunaes indicating traumatized bone.

5. ABAQUS SOFTWARE- A model was made in
CATIA software with dimensions of length-50mm,
width-10mm and thichness-3mm.the model was then
imported in Abaqus. Following properties were
applied to it.

During the experimentation work it is observed that
the effect of spindle speed as well as feed rate should
be considered the effect of drill bit diameter like 3, 6,
and 9mm that are the general diameters also affect the
temperature generation linearly. The selected bone
was a rib bone of a three months old lamb which is
having almost the same characteristics as that of a
human bone. Again from histopathological point of
view thinner bones had to be selected. To provide the
best cutting conditions and maintaining temperatures
at a manageable level it recommended drill bit of
3mm diameter, feed rate of 0.6 mm/sec and speed of
1200 rpm.

TABLE II
PROPERTY VALUES USED DURING ABAQUS SOFTWARE.
PROPERTY
1.Thermal
conductivity.
2. Specific heat.
3. Thermal diffusivity.
4. Density.
5. Porosity.
6. Elastic modulus.

UNIT
w/m0c

VALUE
0.15-0.35

Jkg/0c
M2/sec
Kg/m3
N/m2

KJ/m2

1300
0.3*10-6
1800
5-10%
1.Tension-11-19*109
2.compression-15-20*109
1.Tension-107-146*109
2.compression-156-212*109
3.shear-72-82*109
1. Longitudinal-11-21.
2. Transverse-5-13.
1. Tensile strength-60-70.
2. Compressive strength-70280.
1. Tensile strength-50.
2. Compressive strength-50.
0.5-3%.

KJ/m2

1.5

2

7.Ultimate stress

N/m

8.Youngs modulus

Gpa

9.
Longitudinal
strength.

Mpa

10.
Transverse
strength.
11. Maximum total
elongation.
12. Fracture energy.

Mpa

Fig. 4 Temperature distribution in drilled bone using Abaqus.
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Abstract— In recent days, the large amount of
information getting increased on internet; it is difficult
for the user to go through all the information
available on web. Automatic summarization system is
used to reduce the user’s time in reading the whole
information available on web. Text summarization
system is to identify the most important information
from the given text and provided it to the end users
without changing source text idea. The automatic text
summarization with statistics and linguistics feature
uses sentence scoring method for selecting important
sentence according to their level of importance. The
total number of importance sentences are equal to
total number of paragraphs that time importance
sentences are added in summery so meaningful
information is not extracted effectively, it have text
overloading
problem.
The
automatic
text
summarization with cohesion features is grammatical
and lexical linking within the text or sentences that
hold together a sentence and provide meaningful
sentences to end user without changing source text
idea therefore it increase the effectiveness of summery
and also solve text overloading problem.
Keywords — Summarization, Linguistic Features,
Statistical Features, Cohesion Features.
I. INTRODUCTION
Text summarisation has been investigated
mutually of analysis field by the tongue process
community for nearly the half century. Text
summarisation is one amongst the typical tasks of text
mining. Data Mining is extraction of knowledgeable
information from large amount of data. It is classified
into two types i.e. information retrieval and
information extraction. Automatic text summarization
is part of information extraction. The main role of a
text summarization system is to identify the most
important information from the given text and
provided it to the end users without changing the
source text idea.
In recent days, the large amount of information
getting increased on internet; it is difficult for the user
to go through all the information available on web.
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Automatic summarization system is used to reduce the
users time in reading the whole information available
on web.
The automatic summarization is that the computer
automatically extracts arbitrary from the aboriginal
article, and in the ideal case, the arbitrary can call the
capital content of commodity accurately and
comprehensively, and the accent of the arbitrary is
articular and smooth. Automatic text summarization
can be classified into two categories: extraction and
absorption. Extraction arbitrary is a alternative of
sentences or phrases from the aboriginal argument
with the highest score and put it calm to a new beneath
argument without changing the antecedent text.
Absorption arbitrary adjustment uses linguistic
methods to appraise and adapt the text. Most of the
accepted
automatic
argument
summarization
arrangement use extraction adjustment to after math
summary. Automatic text summarization uses altered
appearance for free the weights of the sentences and
the appearance are broadly classified into statistical,
Linguistic and cohesion features [1][5].
A. Statistics Feature - In statistical feature, the
weight is assign for sentence according to their
level importance for selecting important sentence.
In this case, sentences statistical appearance are
represented with some absence after amount for
anniversary appearance advertence the position of
sentences aural anniversary document, their
breadth (in terms of words, they contain), their
affinity with account to the certificate appellation
and some bifold appearance advertence if
sentences accommodate some cue-terms or
acronyms begin to be relevant for the
summarization task. These characteristics are then
accumulated and the aboriginal p% of sentences
accepting highest scores is alternate as the
certificate summary [1].
1. Key Word Feature - Keywords are usually
nouns and determined application tf × idf
measure. Sentences having keywords are of
greater affairs to be included in summary.
these exatraction can be done by
Morphological Analysis, Noun Phrase (NP)
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Extraction and Scoring, Noun Phrase (NP)
Clustering and Scoring.
2. Sentence Position - The weight of the book
can aswell be access by position of the book
i.e area the book is present in certificate
paragraph. This will accord acceptable aftereffects in account articles.
3. Term Frequency tf(w) - Term abundance is
calculated using both the unigram and bigram
frequency. We considered alone nouns while
accretion the bigram frequencies. A
arrangement of two nouns occurring together
denotes a bigram. The unigram/bigram
frequency denotes the amount of times the
unigram/bigram occurred in the document.
Typically the bigrams action less number of
times than the unigrams, so we acclimated a
factor that catechumen the bigram abundance
to unigram frequency as a chat akin feature.
All the bigrams in which the chat occurs are
taken, and normalized to unigram scale.
Finally the best of the unigram and
normalized bigram abundance is taken as the
term abundance of the word.
4. Length of the Word l(w) - Smaller words
action more frequently than the beyond words,
In adjustment to negate this after effect we
advised the chat breadth as a feature.
5. Parts of speech tag p(w) - We acclimated
Porter tagger to find the POS tag of the word.
We ranked the tags and assigned weights,
based on the advice that they contribute to the
sentence.
B. Lingustics Feature - In statistical feature, the
weight is assign for sentence according to their
level importance for selecting important sentence.
In linguistic feature, Sentences containing such
proper nouns and pronouns are having greater
chances for including in summary; these chances
are overcome through linguistic feature [1].
1.

Proper Noun feature - Proper Noun may be
name of person ,place etc. Sentences absolute
such proper nouns are accepting greater
affairs for including in summary.
S= No. Proper nouns in S/(Sentence Length
(S) )

2.

Pronouns - Pronouns such as ―she, they, it‖
can be included in to arbitrary untill they are
explained by their agnate nouns.

C. Cohesion Feature - In sentence to sentence
cohesion
feature,
Cohesion is
the
grammatical and lexical linking within a text or
sentence that holds a text together and gives it
meaning for increasing effectiveness of summery.
Cohesion devices that creates coherence in text are
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as Reference, Substitution,
cohesion and Conjunction [3].

Elipse,

Lexical

There are two types of cohesion.
1. Grammatical Cohesion – It referring
structural content.
2. Lexical Cohesion - It referring language
content of piece.
The organization of the report is given as - section
1 is introduction which consists information about
domain, motivation. section 2 is a detailed related
work. section 3 is praposed work of the automatic text
summerization with statistics, linguistics and sentence
to sentence cohesion features. Finally, the conclusion
and future scope is discussed in last section.
II. RELATED WORK
Kumar et al., in[1], Sentences containing proper nouns
and pronouns are having greater chances for including
in summary, these chances are overcomes through
statistical and linguistic approach. In Statistical and
linguistic approach, the weight is assign for sentence
according to their level importance for selecting
important sentence. Advantage of both approach is
work in any language. Disadvantage of approach is
information diversity.
Freitas et al., in [2], The limitation of the approach is
the problem of sentence ordering, as the system tries
to find relevant sentences in groups of different topics.
Sentence scoring method, sentence clustering and
graph model are uses to overcome such a problem is
to order the sentences using their relative position in
the original documents and try to ‗‗align‘‘ the selected
sentences. Advantage of this approach is dealing with
information redundancy and diversity. Disadvantage
of this approach is text overloading.
Blanka Frydrychova Klimova and Sarka Hubackova,
in [3], The limitation of the approach is information
overloading.
Cohesion
approach
is
the
grammatical and lexical linking within a text or
sentence that holds a text together and gives it
meaning to the end user without changing source text
idea. The advantage of this approach is to overcome
text overloading problem. The disadvantage of this
approach is working in few languages.
Ferreira et al., in [4], A context based text
summarization system is dealing with problem of
Lack of fluency and coherence. The main contribution
of this paper is finding the best combinations of
sentence scoring methods for three kinds of
documents: news, blogs, and articles. The advantage
of this approach is improving the summarization
results. The disadvantage of this approach is
information overloading because summarization take
place on context based document i.e. news, blogs and
article.
Shah et al., in [5], Automatic text summarization of
Wikipedia article is difficult to detect subtopic in
document. There are two new approaches for
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summarizing the text. The first method is to adjust the
frequency of the words based on the root form of the
word, and also the frequency of its synonyms present
in the text. The second method is to identify sentences
containing citations or references and give them a
higher weight. The advantage of this approach is
effective sentence ranking in summery. The
disadvantage of this approach is use of citations with
higher weight to sentence so unimportant information
is added in summery.
Jain et al., in [6], The limitation of the approach is
dealing with problem of information redundancy,
sentence ordering and fluency. Graph and Cluster
Based approaches in Multi-document summarization
and gives the idea to improve summary in less effort
or even to construct new or hybrid procedure for next
generation. The advantage of this approach is to
generate smooth summaries as compared to ranking
algorithm. The disadvantage of this approach is
information loss during summarization.
Atefeh Ferdosipour, in [7], The effectiveness of
sentence scoring method is depends upon length of
document and the type of language used in document.
Cohesion approach is grammatical and lexical linking
within a text or sentence that holds a text together and
gives it meaning for increasing effectiveness of
summery. Cohesion devices that creates coherence in
text are as Reference, Substitution, Elipse, Lexical
cohesion and Conjunction. Grammatical Cohesion is
referring to structural content. Lexical Cohesion is
referring to language content of piece. The advantage
of this approach is to use of hybrid approach. The
disadvantage of this approach is varies the document
length.
Yogesh Kumar Meena and Dinesh Gopalani, in [8],
The limitation of the approach is dealing with problem
of no proper integration of document. Evolutionary
algorithm approach gives a review of the growth and
improvement in the techniques of Automatic Text
Summarization on implementing Evolutionary
Algorithms techniques. The advantage of this
approach is to use of genetic algorithm. The
disadvantage of genetic algorithm is complex process.
Ferilli et al., in [9], The limitation of the approach is
dealing with problem of stemming procedure.
Sentence scoring approach uses stemming procedure.
Stemming procedure is use to obtained the radix of
each word. Radix is positive integer value which is
use in sentence scoring method for selecting
importance sentences. The advantage of stemming
procedure works effectively. The disadvantage of
stemming procedure is complex process for negative
integer values.
III. PROPOSED SYSTEM
Shah et al., in [5], The proposed arrangement alone
focuses on extractive based summarization method.
We will altercate two new approaches for
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summarizing the text. The aboriginal adjustment is to
acclimatize the abundance of the words based on the
basis anatomy of the word, and as well the abundance
of its synonyms present in the text. The additional
adjustment is to analyze sentences absolute citations
or references and accord them a college weight. As
apparent in Figure 1, the summarization arrangement
takes ascribe as Wikipedia articles, processes it and
gives the arbitrary sentences. Ascribe book abide of
raw abstracts to be candy by the system.

Figure1: text summarization architecture [1].
The evaluated system with documents containing
minimum 200 to 300 words. The summary generation
is carried out as following steps.
A. Preprocessing the document - In the preprocessing stage the document mainly includes
three steps
a. Identification of sentences (or) word
boundary - Generally in English language the
sentence boundary is identified when stop
word occur, similarly the words are separated
by using space.
b. Stop word Elimination - Common words with
no semantics and which do not provide
important information for the final summary
are eliminated.
c. Stemming - The purpose of stemming is to
obtain the stem or radix (positive integer
value) of each word, which helps to improve
its frequency.
B. Calculating weight of words using term frequency
- Term frequency depends on the occurrence of
the word the text document using formuala log(n)
where n denotes no of times a word occurs. The
extracted statistical, linguistic and cohesion
features weights are involved in the assignment of
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word weight. The sum of the term frequency and
default feature weights will be the final weight of
a particular word weight.
C. Calculating the weight of the sentence - Once all
the term weights are calculated then the sentence
weight can be attained by calculating the mean (or)
avg of all the term weight of the particular
sentence. Now these sentences along with their
calculated weight are to be arranged as pair.
D. Generating the summary using iterative threshold
- The value of threshold would initially be set by
calculating the average weight of all the sentences.
Then we select the sentences that satisfy the
initial threshold, then again we calculate the
threshold value by averaging the weight of
selected sentences that satisfy the initial threshold.
This procedure is repeated until number of
sentences in summary would become equal to the
number of paragraphs of a document.
E. Sample Experiment - The experiment on different
text documents and extracted the output and then
analysed by using manual summaries. And also
the summary generated by available summarizers
such as Microsoft and online summarizers.
F. Algorithm
Algorithm 1 shows the abstract procedure.
1: Count the total number of paragraphs in the given
document.
2: Pre-Process the given document, segmenting the
given document into sentences and then
segment the each sentence into words.
3: Carry out an analysis of stop words, and then apply
stop word removal and stemming procedure.
4: Assign a Score for each sentence in a document
based on features (both linguistic and statistic) as
follows
4.1: Assigning a weight for each word based on its
level of importance.
4.2: Calculate the total weight of each word of a
sentence
4.3: Calculate the total score of a sentence
5: Set the threshold value for selecting important
sentences by computing the average weight of all
sentences initially.
6: Select the sentences that meet the threshold value
only.
7: To achieve both compression and retention
7.1: Check whether there are any sentences that are
repeated. Remove the repeated sentences.
7.2: Count the total number of sentences n left, if n is
equal to the number of paragraphs of a document, and
then these are the sentences finally included in the
summary.
7.3: Else, Re-Compute the threshold value by
averaging the score of all the sentences, which met the
initial threshold value.
8: Repeat the step 7 until our n value will be equal to
the number of paragraphs of a given document.
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IV. CONCLUSION
We proposed a summarization technique which selects
the important sentences based on statistical, linguistic
and cohesion features. Cohesion feature is
grammatical and lexical linking within sentences that
hold the sentence and provide meaningful text to end
user without changing source text idea. Cohesion
Feature through generated summery compared with
commercial online summarizer or Microsoft
summarizer tool therefore by adding cohesion feature,
The text overloading problem is solved and also
increased effectiveness of the summery. In future, the
effectiveness of summary can be increased by adding
some advanced features such as biased words.
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Abstract: Aloe vera plant/ gel and pear fruits are
well known for their potential nutritional and
medicinal properties. It can be exploited as
functional ingredient in development of healthy
foods and drinks. In spite of its possessed
photochemical, Aloe vera is meagerly used in food
processing/product development. In present study
an attempt is made to develop aloe vera-pear based
spice-tinged ready to serve soft drink (RTS). Three
soft drinks were prepared as per FSSAI
specification. Soft drinks were prepared by mixing
pear juice and aloe vera in 90:10, 80:20 and
70:30 (%v/v: Juice content) proportion, adding 5%
spice extract and maintaining final 100 Brix and
0.3% acidity. Three aloe vera RTS so prepared
were marked as PRT1, PRT2 and PRT3
respectively and, were compared with control pear
RTS (PRT0). Four ready to serve drinks were
analyzed for TSS (B○), acidity, vitamin C, total
sugars, reducing sugars and ash content by
adopting standard laboratory tests. The
palatability of four soft drinks was evaluated on
nine point hedonic scale by semi trained panel of
judges. Data showed that PRT2 formulation was
comparatively more acceptable and at par to
control soft drink. The storage study of soft drinks
were carried out at chilled temperature after
preparation, and followed up to three months.
Periodically drawn samples (30 days span) were
tested for quality parameters and were statistically
analyzed. Study pointed out that the quality
parameters were slightly changed or reported to
be stable till 60 days storage thereafter the quality
deteriorated when their acidity crossed 0.4%, that
make them of
unacceptable quality. Study
conclude that acceptable pear-aloe vera soft drink
can be prepared by replacing optimally 20% V/V
of juice content with aloe vera, and which can be
safely stored at chilled temperature for 2 months
with retention of its palatability and quality. The
HPLC analysis of aloe vera soft drinks also
revealed that bitter /toxic compounds „aloin’, were
absent in soft drinks. Absence of “aloin” assures
the safety and security of aloe-vera soft drinks for
consumption. Development of Aloe -vera based soft
drink provide better option for utilization of
unpalatable aloe vera juice for making healthy ,
phytochemical rich soft drink.
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Key words- Aloin, RTS, phytochemicals, palatable,
sensory evaluation
I. INTRODUCTION
Fruit juices and beverages are one of these
processed products which are conveniently used
and also provides better chances of meeting daily
requirement of nutrients in the diet through
incorporation of its value added products in diet.
Aloe Vera was used from long time back as a
multipurpose folk remedyfor its medicinal
benefits.Aloe vera (Aloe barbadensis Miller) is a
perennial plant of liliaceae family with turgid green
leaves joined at the stem in a rosette pattern. Aloe
vera leaves are formed by a thick epidermis (skin)
covered with cuticle surrounding the mesophyll,
which can be differentiated into chlorenchyma cells
and parenchyma (fillet ) consisting of thin walled
cells. The parenchyma cells contain a transparent
mucilaginous jelly which is referred to as Aloe vera
gel (Bhattacharya et al., 2011). Mainly two species
species of Aloe-vera viz: A. barbadensis Miller
and A. aborescens are most suitable and used for
gel extraction. A fresh aloe vera leaves are
processed to obtain mucilaginous gel from
parenchymatous tissue. Aloe vera gel has a bitter
taste which can be unpleasant in raw state and its
palatability could be enhanced with addition of
some other fruit juices (Kumar S. et al., 2013). For
alleviating bitterness in gel, hand filleting of leaves
during gel extraction.and its value addition is better
option.
Pear is scientifically known as Pyrus communis
belonging to family rosaceae. It is seasonal fruit
and is rich in phenolics. Owing to its low acid and
low sugar content it is beneficial for those suffering
from acidity and diabetics. But readily
discoloration limited storage of its juice make it
unfit for commercial utilization and fruits are under
utilized (Hez N.U., 2009).Pear fruits have health
benefits in various ailments viz: bladder problems,
liver problems, constipation and for elimination of
prostate toxin. Pear is source of various useful
minerals, vitamins , pectin, dietary fibers and
phytochemicals. The main biomolecules present
are chlorogenic arbutin, caffeic, P-coumaroyl,
quinic and P-coumaric acids and number of
procynidins and flavonol glycosides (Xie et al.,
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2007). Pear fruit and aloe-vera possess potential
nutritional and medicinal properties and are
selected for development of ready to serve soft
drink. Aloe-vera based beverages may be healthy
soft drinks as it may encompass biologically active
compounds, minerals and antioxidants. In present
scenario the natural functional beverage sector are
more in demand in commercial food sectors
(Elbandy M.A., Abed S.M., Gad S.S.A. and AbdelFadeel M.G., 2014).
II. MATERIALS AND METHODS
Aloe vera leaves were collected from botanical
garden of School of life science, North
Maharashtra University while pear fruits were
procured from local market of jalgaon.
(a) Preparation of aloe vera juice:
Good quality, fresh green, turgid aloe vera leaves
were selected and washed with clean water. The
lower 1.5 inch of leaf base, 3-4 inch of leaf top and
spines located along with margins were removed
with sharp stainless steel knife. Leaves were cut
vertically in to two halves, Then knife was inserted
in to flesh bellow the rind and removed the rinds of
upper and lower sides of leaves. The pulp was
separated, washed 2-3 times to reduce or remove
the aloin content from pulp. The pulp was finely
grinded and filtered with muslin cloth to obtain the
clear juice. 0.1% benzoic acid was added as
preservative. Juice was filled in PET bottle and
stored at 4-5oc for further use. The juice recovery
was reported to be 43.5 %. The extracted juice was
pasteurized at 650c for less than 15 minutes. A
problem associated with commercial aloe gel juice
and beverages is bitter taste, which could be
successfully avoided in the present study with
suitable processing operation by traditional hand
filleting method.
(b) Preparation of pear juice:
Good quality pear fruits were selected, sorted and
washed with clean water. Fruits were cut in to
small pieces and seeds were removed and juice
was extracted after pulping in mixer grinder and
strained through muslin cloth . Juice was preserved
by adding 0.1% benzoic as preservative. The yield
of juice obtained was 69%. Juice was stored in
PET bottles under refrigerated condition .
(c) Preparation of spice extract
Mixture of spice ingredients viz; Ginger (1g), black
pepper (1 g) and cumin seeds (2 g) were finely
grinded in pestle and mortar and added to about
200 ml water and boiled to100 ml extract.
(d) Preparation of pear-aloe vera soft drinks :
Flow diagram of soft drink preparation is shown in
fig1 and FSSAI specification is shown in table 1.
Sugar, citric and benzoic acid, fruit juices required
for preparation of RTS were measured as per
calculated amount. Sugar syrup was prepared by
mixing required amount of water, sugar and citric
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acid. Obtained syrup was filtered through muslin
cloth and cooled up to room temperature. Syrup
was mixed with fruit juices as per different
formulations containing pear and aloe vera juices in
proportion of 90:10, 80:20 and 70:30 %v/v and
were marked as PRT1, PRT2 and PRT3
respectively, while control formulation PRT0 was
made with 100% of pear juice. 5% of spice extract
and 150 ppm of benzoic acid ( preservative) were
added to each formulation. Then formulations were
filled in to250 ml sterile PET bottles. Bottles were
pasteurized at 80-900c for 25 minutes in hot water.
Pasteurized bottles were cooled to room tem
perature and stored at refrigerated condition (450c).
Table-I FSSAI standards for RTS
Sr.
No.
1
2
3

Parameters

FSSAI Specification limits

Juice
content
Total
soluble
solid
Acidity

Lemon- Not less than 5 %
Other- Not less than 10 %
Not less than 10%

Not more than 0.3%
Sulphur dioxide- Not more than
70 ppm
4
Preservative
Benzoic acid- Not more than 150
ppm
(Source: S. Ranganna, Analysis and quality
control for fruit and vegetables, 1995)
Sugar (Sucrose), citric and
benzoic acids

Fruit Juices (Pear
fruit and aloe

vera
Syrup preparation

Syrup filtration
Filtration through
muslin cloth
Cooling at room
temperature
Mixing with different formulation with 5% spice
extract and preservative 150 ppm
100%
pear
juice
(PRT0
)
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90% pear

80% pear

70% pear

juice + 10%

juice +

juice +

aloe vera

20% aloe

30% aloe

juice (PRT1)

vera juice

vera juice

(PRT2)

(PRT3)

Filling in 250ml sterile PET bottles
with 1.5 cm head space bottles
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Analysis of physicochemical parameters of raw
material and finished product:
The raw materials fruits, aloe vera leaves and
samples of different formulations of beverages
were analyzed for various physicochemical
parameters. Physical parameters like length, width
and diameter of fruits and aloe vera leaves were
measured with vernier caliper (Mitutory 05304190, made in japan) while weight was
determined with digital weighing balance (Model
no. HR 200) . The pH of sample was read with
calibrated pH meter (Deluxe model).; total soluble
solids (in0Brix) was determined using hand
refractometer. Total and reducing sugars were
determined by the Lane and Eynon method.
Mineral content was measured by Flame
photometer (Elico); fat content was determined
with soxhlet apparatus. Ascorbic acid was
estimated by 2,6-Dichloro-Indophenol titration
method(.Ranganna 1995). Percentage of protein
was analyzed with protein analyzer (Pelican,
kelplus distyl EMS). Titratable acidity was
measured using 0.1N NaOH and expressed as
percent citric acid as per AOAC (2004).
(e) Sensory Evaluation:
The sensory acceptability of formulations was
evaluated by a group of 10 semi trained panel
members. Samples were randomly coded and
served at cool temperature in 50 ml quantity with
drinking water. The panelists evaluated the samples
for different sensory attributes namely colour,
flavour, taste, appearance and overall acceptability.
They were asked to score the samples for above
mentioned parameters on a 9-point hedonic scale
with 9 and 1 indicating the highest and lowest
scores respectively.
(f) Statistical analysis
The collected data was compiled and mean value,
standard deviation and analyses of variance
computed using a „Minitab‟16 version for all
windows. The data was analyzed at a level of
significance (p≤ 0.05). Sample correlation was
compared by using least significance difference
(LSD).
III. RESULTS AND DISCUSSION
(a) Physical parameter of aloe-vera and pear
fruit:
The average unit weight of green aloe vera
leaf(30-40-cms length) and yellowish green pear
was 87.3- 112.5gm and 140- 180 gm respectively.
Peripheral diameter of pear was 6-8cm with its
apex length of 9 -11 cms. The juice recovery and
waste for Aloe vera was found to be
43.5%,
56.5%; while for pear fruit it was 69%, 30%
respectively.
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(b) Physicochemical analysis of Fruit juices:
Composition of the Aloe vera and pear juice is
shown in Table 2.
Pear pulp was found to have moisture content of
84.04% and TSS of 120Brix. Aloe vera recorded a
higher moisture content of 97.86% and low TSS of
10Brix and results are similar to those reported by
Syed et al, 2012 and Xie et al., 2012. Moisture
content in aloe vera was higher than pear juice and
results are at par with earlier reported (Syed et al,
2012:Kumar et al, 2013:Boghani et al, 2012).
Titratable acidity of Aloe vera and pear juice were
reported to be 1.15% and 0.53% respectively. pH
values for aloe vera and pear juice was found to be
4.34 and 4.56 respectively. Pear fruit juice was
found to contain a good amount of vitamin C( 4.30
mg/100ml), while in aloe-vera it was
1.54mg/100ml. Pear pulp recorded 9.7%, 9.1% and
0.6% of total, reducing and non-reducing sugars
respectively and corresponding values of aloe vera
juice were 0.70%, 0.22% and 0.48% respectively.
The values of ascorbic acid, reducing sugars, non
reducing sugars and total sugars and proteins
present in pear and aloe-vera are similar to those
reported by Syed et al.2012 and Bhargawa et al.,
2014. In aloe vera fat content was not found where
as 0.08 % crude fat was recorded in pear . Ash
content of pear fruit was found to be 0.32%, while
for aloe vera it was 0.23%. Potassium and
calcium content of pear juice was reported to be
94.5 mg/100ml and 7.8 mg respectively (Syed et
al, 2012; Ramachandra C.T. and Rao S. P., 2008).
Table 2 Composition of aloe-vera and pear
juice:
Parameters
Moisture (%)
TSS (0Bx)
pH
Acidity %
Total sugar
(%)
Reducing
sugars (%)
Non-reducing
sugar (%)
Ascorbic acid
(mg/100ml)
Ash (%)
Protein (%)
Fat (%)

Aloe Vera
97.86±0.30%
1±0.50Bx
4.34±0.01
1.15±0.01%
0.70±0.5%

Pear
84.04±0.05%
12±0.50Bx
4.56±0.15
0.53±0.1%
9.7±0.15%

0.22±0.6%

9.1±6%

0.48±0.5%

0.60±0.1%

1.54±0.01mg/1
00ml
0.23±0.01%
-----

4.30±0.05mg/1
00ml
0.32±0.005%
0.34±0.4%
0.08±0.14%

Ca mg/100 ml
Na mg/100 ml

------

7.8±00
3.8 ±00

K mg/100 ml

---

00
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Parameters

P R T o

P R T 1

P R T 2

P R T 3

Moisture (%)

89.01±0.01

88.06±0.05

89.11±0.01

89.16±0.05

Total solids (%)

10.07±0.05

10.09±0.06

10.09±0.01

10.10±0.05

Total carbohydrates (%)

10.91±0.01

11.86±0.01

10.82±0.05

8.77±0.06

aloe vera). Titratable acidity of all RTS
formulations were reported to be increased with
sorrage period. However at and after 60 days, the
acidity begin to cross over 0.4% in all products,
that make them unacceptable . Increase in acidity
in soft drinks may be partly contributed by acid
formers during bacterial spoilage and acidity was
reported to be comparatively more in high aloevera level soft drinks.
Ascorbic acid content of aloe vera based RTS was
noticed to be decreased over 90 days period,
owing to storage loss. The ascorbic acid loss was
also noticed more

Ash (%)

0.032±0.02

0.031±0.05

0.029±0.06

0.023±0.05

Table- 4 Sensory acceptability and statistical
analysis of pear-aloe vera soft drinks

Table- 3 Analysis of pear-aloe vera soft drinks

Mean±SD of three determination
Analysis of all soft drink formulations are
presented in Table3.It was reported , with an
increase in aloe-vera level in formulations, there is
slightly increase in moisture content and decrease
in mineral content. It may be attributed to the
contribution of aloe-vera juice in preparation of
soft drinks.
The pear-aloe vera soft drinks formulations were
evaluated for sensory acceptability (Table 4 and
figure 2). Color score for control soft drink was
highest (7.08) compared to other formulations, this
may be , by addition of aloe vera juice the color of
soft drink turns to faint. Taste score (7.12), flavour
score (7.02) and appearance score(7.22) of PRT2
(20% aloe vera) drink was found to be at par to
control soft drink. Similarly overall acceptability
score (7.1) of PRT2 was highest among all the
samples.
Storage study at chilled temperature of soft drinks
is presented in Table 5. All the soft drinks were
periodically analyzed with a time span of one
month for their quality parameters and followed up
to 90 days and results are presented in Table 3.
With an advent of storage period, TSS was found
to increase. This may be attributed to the acidic
hydrolysis of sugars and polysaccharides. The
change in TSS of PRT0 reported to be negligible
while more changes were reported in PRT3(30%

Colou
r

Flavo
ur

PRT0
(100%Cont
rol)

7.08±
0.55a

7.01±
0.56a

PRT1 (10%
aloe vera )

6.98
±0.56a

PRT2(20%
aloe vera)

6.97
±0.53a

PRT3 (30%
aloe vera)

6.85
±0.49b

Appe
aranc
e
7.03
±0.58
a

6.95
±0.49

6.94
±0.58

b

ab

7.02
±0.51

7.22
±0.47

a

a

6.77
±0.55

6.78
±0.60

b

b

Taste

Overall
acceptab
ility

6.99
±0.63a

6.99
±0.58a

6.68
±0.69a

6.79
±0.54b

7.12
±0.51ab

7.1
±0.64a

6.7
±0.53b

6.87
±0.53ab

Fig. 3 Standard chromatographic peaks for
aloin A and aloin B

Fig2. RTS sensory-evaluation

Hedonic scale

7.4
7.2
7
6.8
6.6
6.4

Samples

PRT0
PRT1
PRT2
PRT3
Sensory parameters
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Fig. 4 HPLC chromatogram for PRT1
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Table- 5 Effect of storage on quality of pearaloe vera soft drinks:

Formul
ations
PRT0

PRT1

PRT2

PRT3

Storage
period
(Days)

TSS
(0Brix)

Titratable
acidity
(%)

Ascorbic
acid
mg/100ml

Total sugar
(%)

Reducing
sugar (%)

0
30
60
90
0
30
60
90
0
30
60
90
0
30
60
90

10±0.1
11±0.1
12±0.1
12±00
11±0.1
11±0.2
12±0.1
13±00
10±0.1
10±0.1
11±0.1
14±0.1
10±0.1
11±0.1
11±0.1
16±00

0.3±0.05
0.32±0.01
0.35±0.01
0.43±0.01
0.32±0.05
0.34±0.01
0.36±0.05
0.39±0.05
0.33±0.05
0.36±0.01
0.38±0.01
0.42±0.06
0.34±0.01
0.37±0.05
0.39±0.01
0.45±0.01

0.43±0.01
0.31±0.01
0.20±0.01
0.17±0.05
0.40±0.06
0.30±0.05
0.20±0.05
0.16±0.01
0.37±0.05
0.25±0.01
0.13±0.01
0.11±0.05
0.34±0.01
0.23±0.06
0.11±0.01
0.10±0.01

10.07±0.05
11.02±0.01
13±0.01
13.4±0.01
10.09±0.06
11.05±0.05
12.5±0.05
13.1±0.05
10.09±0.01
11.07±0.01
12.7±0.01
13.23±0.05
10.10±0.05
11.1±0.05
12.9±0.05
13.4±0.1

0.91±0.01
2.1±0.1
4.3±0.05
5.9±0.05
0.83±0.06
2±0.01
3.9±0.06
5.3±0.1
0.73±0.05
2±0.01
3.8±0.1
4.9±0.06
0.64±0.01
1.82±0.06
3.7±0.05
4.7±0.05

Mean ± SD of three determinations
in high aloevera content soft drinks. Study suggest ,
the soft drink become more perishable when the
aloe-vera level is elevated in soft drink but 20%
juice replacement of juice content can provide
comparatively better shelf life of 60 days .
HPLC analysis of soft drink formulations is shown
in figure 3,4,5, and 6.
Bitterness contributing components (aloin A and
aloin B) in PRT1 (10%), PRT2 (20%), PRT3
(30%) were checked by using HPLC. Standard
retention time of 9.0833 (Aloin A) and 11.3333
min (Aloin B) were referred for their presence in
three aloe-vera soft drinks as per figure 3. Tested
samples chromatograms are shown in figures 4, 5
and 6, and results showed , aloin components were
absent in soft drinks, as evident by absence of peak
at the referred retention time.

Fig. 6 HPLC chromatogram for PRT3
V. CONCLUSION
Acceptable Pear -aloe vera ready-to-serve soft
drink can be prepared by replacing pear juice with
20% V/V level aloe vera juice, which can be
consumable for sixty days at chilled temperature .
Three aloe vera RTS were free from “Aloin”, the
bitter compounds, reassure the safety of soft drinks.
Study pointed out, the process of extraction of aloevera gel by hand filleting is safe and reliable, that
recede aloin in soft drinks. Development of aloevera based food product can open a new avenue,
and herald an interesting promise for processing of
unpalatable aloe-vera gel to a functional food
besides its pharmaceutical use.
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Abstract— In present agriculture implements uses two
stroke petrol / gasoline / kerosene engines as source of
power. As these equipments are widely used by
farmers having the problem of pollution plays an
important part in health issues. The concept is to use
a four stroke petrol engine and to make modification
in induction system helps to achieve complete
combustion of fuel, increases power output reduce
pollution at three different speed ratios suitable for
agriculture application. The set up will test the engine
with modified induction system for all three speed
ratios. Comparative analysis will reveal the utility of
either modification in pollution control and fuel
consumption as well as for better efficiency.
Keywords— Agriculture Implements,
System, Manifold, Swirl Chamber

Induction

I. INTRODUCTION
Now days, agricultural equipment used as farm
machinery utilizes 2-stroke petrol engines. A hedge
trimmer, shrub trimmer, or bush trimmer, is a
gardening tool or machine used for trimming (cutting,
pruning) hedges or solitary shrubs (bushes). Different
designs as well as manual and powered versions of
hedge trimmers exist. Most hedge trimmers are
powered by 2-stroke petrol engines. The engine shaft
is coupled to the trimmer using a long shaft hence the
term shafted hedge trimmer. The engine in case of the
hedge trimmers can be mounted on the shoulder
brackets using a component that attaches the engine
bracket to the chassis or frame of engine application
implement commonly termed as an engine mount .The
engine is connected to the application body by several
mounts, which are important for smooth operation of
the application. Fuel economy in such equipment is
found to be poor leading to added production cost for
agriculture produce.
Many farm implements need engine as power
source as they are portable and mobile that can be
shifted from one place to another with maximum ease.
The application four stroke petrol engines with four
speed transmission for variety of agriculture
applications like, threshing, cutting, spraying etc. is
possible and economical and also leading to lower
pollution.
It is observed that the quality of air fuel mixture
that governs the proper consumption depends upon
proper mixing of air and fuel from the transfer port in
case of SI. The air intake chamber geometry plays a
key role in governing the quality of A/F mixture. The
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concept of project is to improve the quality of A/F
mixture by introducing two techniques namely, Swirl
chamber design of air intake manifold between
carburettor and engine. Design development &
analysis of swirl chamber for optimal quality of A/F
mixture Design development suitable for three speed
operation of the engine i.e., the 2nd, 3rd and 4th gear
ratio as suitable to variety of agriculture application.
A good swirl promotes the fast combustion and
improves the efficiency. The engine should run at low
speeds, in order to have low mechanical losses and
fast combustion, enabling good combustion efficiency.
Therefore to produce high turbulence prior to
combustion within the cylinder, swirl induced by the
inlet channel within the cylinder head will be helpful.
The need of automobile vehicles, still satisfying
demands for high performance, necessitates immense
efforts to develop innovative engine concepts and
produce less emission. In the evaluation of Internal
Combustion Engine the performance, efficiency and
emission formation depends on the formation of airfuel mixture inside the engine cylinder. The fluid flow
analysis plays an important role for air-fuel mixture
preparation to obtain the better engine combustion,
performance and efficiency. Due to the extreme
conditions inside a typical I C engine (high
combustion temperatures and pressures, precipitation
of soot and other combustion products, etc.)
experimental techniques are sometimes limited in
approaching the above mentioned problem. After of
clean observation of all the Research in swirl motion
plays an import role to increases in engine
performance as well as decrease the emissions.
II. LITERATURE REVIEW
[1] Abhilash M Bharadwaj & K Madhu [5] found a
well known feature inherent in the swirl flows is
that they require energy to generate the vortex
during suction stroke. This energy comes
primarily from the kinetic energy of the gases
entering the cylinder through the inlet valve. So to
increase the swirl intensity, the gas velocities
must be high at the inlet valve, thereby, requiring
a smaller cross-sectional area of the inlet valve.
[2] K.M Pandey & Bidesh Roy [7] concluded that the
surface which is closer to the poppet intake valve
shows higher tangential velocity at various
locations compared to the surfaces which are at
higher distance from the intake valve i.e. the
intensity of swirl decreases along the stroke
length of the engine cylinder.
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[3] Hiren R Patel & V.H.Chaudhari [8] are
reviewed an uneven air distribution leads to less
volumetric efficiency, power loss and increased
fuel consumption. Following graph shows the
variation in volumetric efficiency for different
manifold configurations. For helical manifold
configuration it gives higher volumetric
efficiency than other configurations.

Fig. 1: Volumetric efficiency of different manifold configuration
[8]

Therefore, there are scope to change the geometry
of intake manifold and evenly distribute the
air/fuel mixture to cylinder and increases velocity
and volumetric efficiency.
[4] Bandi.Ramanjulu, et. al. [3] analysed the effect
of different manifold Configurations on flow
structure. The helical-spiral manifold geometry
creates higher velocity component inside the
combustion chamber at the end of compression
stroke.

Fig. 2: Crank angle vs swirl ratio [3]

Swirl ratio inside the cylinder and turbulent
kinetic energy are higher for spiral manifold.
Volumetric efficiency for the spiral helical
combined manifold is higher than that of spiral
manifold.
[5] S. A. Sulaiman, et. al. [9] says seen that the flow
in the intake manifold can never become fully
developed due to the short pipe length.
[6] Smit K. Mistry, Vandana Gajjar [10] evaluated
swirling device in intake manifold of engine has
overall positive impact on performance and
emission parameters. Volumetric efficiency
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decrease, as there is obstruction to flow due to
swirling device attached to intake manifold.
Carbon monoxide and unburned hydrocarbon
emissions are reduced in large amount. So, from
above findings, it is concluded this Swirling
Device improves performance and emission of SI
engine.
III. AIR INTAKE SYSTEM
Air intake system is widely used in internal
combustion engine. This system is functional as the
guider for the air that will be used in combustion
chamber. Besides that, air intake system also
functional as the filter for the air that will be used in
the combustion process. The location of the air intake
system always near to the engine especially the head
cylinder part depends on the manufacturer. The
components of the air intake system are including the
air filter, intake manifold valve to cylinder and turbo
with the intercooler for additional charge system. The
air that needed for the combustion chamber will be
increased as the engine is accelerates. That is why air
intake system is optimized by manufacturer as the
system will be used in the fuel consumption
determination. The volumes of air that will be used
were manipulated by a unit control system that was
placed on the system.
As the second purpose of the system is to make
sure the air that will enter into the combustion
chamber is clean. A filter system is placed at the
opening of the air intake system that will prevent
incoming particles such as sand and dust. The standard
requirement of a filter is to clean 99.8% volume of the
incoming air. Besides that, the filter also can function
as the engine silencer for some product except for the
performance type of filter. But the filter that silenced
the noise of engine can reduce the performance of
engine [6].
IV. INTAKE MANIFOLD
Intake manifold is the most important element in
the air intake system. This is the main components
that determine the value of flow that will be allowed
to be used in the combustion chamber. The intake
manifold is always works on with the throttle of the
system that will use in air regulation. The manifold is
always shape in piping as the function is to guide the
air to be used into the combustion chamber. The air
the passes through a section of piping, the length of
this section of pipe is almost entirely dictated by
geometric constraints around the engine. The theory of
pressure waves is the common theory that will be used
in the intake manifold construction. The focus of in
designing the intake manifold is put on the plenum
and runners of the intake manifold as this two
components are the basic component of intake
manifold. Figure is showing the plenum and runners
and position and also the flow of the air from the
throttle body through the runners and plenum. Many
researches were conducted on the plenum and runners
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in optimizing the intake manifold performance. The
research is commonly studying about possible ways of
increasing the volumetric efficiency of an engine. The
approach studied has been to try to increase the kinetic
energy of the air during the induction process thus
achieving a ―ram-charge‖ effect or supercharging
effect in the cylinder. The intake manifold geometry
has strong influence on the volumetric efficiency in IC
engines. One of the products of studying in the intake
manifold field is the variable intake manifold or
resonance intake manifold. The general idea is that for
lower engine speed the length of the inlet pipe must be
longer and as the speed increases the length should be
shortened. That is exactly what systems of variable
length intake manifold do in order to optimize power
and torque across the range of engine speed operation,
as well as to help provide better fuel efficiency [6].

in Figure. Although they were generated in the same
problem context, the simulation datasets differ in a
number of ways.
VII. SWIRL
Swirl is defined as the large scale vortex in the incylinder fluid with the axis of rotation parallel to the
piston axis. Swirl is considered as a two-dimensional
solid body rotation, persists through the compression
and combustion processes.
Swirl is the rotational flow about the cylinder axis [3].

Fig. 4: Swirl [4]
Fig. 3: Spiral, helical, helical spiral configurations of manifolds [11]

V. IN-CYLINDER FLUID MOTION
The resultant influence of swirl and squish coupled
with the conservation of angular momentum of swirl
gives rise to high swirl velocities inside the pistonbowl and high turbulence levels near the bowl entry
plane. To analyze in-cylinder air motion, swirl and
tumble ratios, for both- the sideways and nominal
directions are calculated for every crank angle degrees
of engine cycle. This is done so as to compute the
behaviour of fluid flow field characteristic. The incylinder fluid motion in internal combustion engines is
one of the most important factors controlling the
combustion process. The fluid flow prior to
combustion in internal combustion engines is
generated during the induction process and developed
during the compression stroke. Therefore, a better
understanding of fluid motion during the induction
process is critical for developing engine designs with
the most desirable operating and emission
characteristics. Matching the combustion chamber
geometry, fuel injection and gas flows is the most
crucial factor for attaining a better combustion. [5]
VI. IN-CYLINDER FLUID FLOW
Engine Simulation Data From a simplified point-ofview, there are two types of ideal flow patterns in an
engine cylinder: swirl motion and tumble motion.
Both are rotational motions, however, the axis of
rotation is different in each case. Depending on the
type of engine, one of these patterns is considered
optimal because it maximizes mixing of injected fuel
and air, resulting in homogeneous combustion.
We treat two datasets showing each of these two types
of flow patterns (henceforth termed \swirl motion" and
\tumble motion"). The basic geometries of the datasets
and the respective desired motion patterns are shown
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Swirl is used to:
Promote rapid combustion in SI engines
Rapidly mix fuel and air in gasoline direct
injection engines
Rapidly mix fuel and air in CI engines
The swirl is generated during air induction into the
cylinder by either:
Tangentially directing the flow into the cylinder,
or
Pre-swirling the incoming flow by the use of
helical ports. Swirl is the rotational flow about the
cylinder axis [4].
VIII. SWIRL CHAMBER
The swirl chamber design is shown in figure. The
spherically shaped swirl chamber contains about 50
percent of the clearance volume and is connected to
the main chamber by a tangential throat offering mild
restriction. Because of the tangential passageway, the
air flowing into the chamber on the compression
stroke sets up a high swirl.
During compression the upward moving piston
forces a flow of air from the main chamber above the
piston into the small antechamber, called the swirl
chamber, through the nozzle or orifice. Thus, towards
the end of compression, a vigorous flow in the
antechamber is set up. The connecting passage and
chamber are shaped so that air flow within the
antechamber rotates rapidly. Fuel is usually injected
into the antechamber through a pintle nozzle as a
single spray [13].
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[6]
[7]

[8]

[9]

[10]
Fig. 5: Swirl chamber [13]

Swirl chamber consists of a spherical-shaped
chamber separated from the engine cylinder and
located in the cylinder head.
Into this chamber, about 50% of the air is
transferred during the compression stroke.
A throat connects the chamber to the cylinder
which enters the chamber in a tangential direction
so that the air coming into this chamber is given a
strong rotary movement inside the swirl chamber
and after combustion, the products rush back into
the cylinder through the same throat at much
higher velocity [12].

[11]

[12]
[13]

Tumble Motion using CFD‖, ISSN: 2319–3182, Volume-2,
Issue-1, PP- 36-39, 2013.
Muhammad Hafizuddin Bin Salim, ‗Development of Variable
Intake System for Spark-Ignition Engine‖, PP-1-76, June 2012.
K.M Pandey, Bidesh Roy ―CFD Analysis of Intake Valve for
Port Petrol Injection SI Engine‖, Global Journal of Researches
in Engineering (A), Volume XII, Issue V, Version I, 2012.
Hiren R Patel & V.H.Chaudhari ―Optimization of Intake
Manifold of Dual Fuel Gasoline Engine - A Review‖, JLTET,
ISSN: 2278-621X, Vol. 2 Issue 2, PP-99-105, March 2013.
S. A. Sulaiman, S. H. M. Murad, I. Ibrahim and Z. A. Abdul
Karim, ―Study of Flow In Air-Intake System For A SingleCylinder Go-Kart Engine‖, IJAME, ISSN: 1985-9325(Print);
ISSN: 2180-1606(Online); Volume 1, PP-91-104, JanuaryJune 2010.
Mr. Smit K. Mistry, Mrs.Vandana Y. Gajjar, ―Influence of
Turbulence Generated Air Swirl on Performance and Emission
of SI Engine‖, IJEDR | Volume 2, Issue 2 | ISSN: 2321-9939,
PP-2286-2290, 2014.
P. Ramakrishna Reddy, K. Govinda Rajulu and T. Venkata
Sheshaiah Naidu ―Experimental Investigation on Diesel
Engines by Swirl Induction with Different Manifolds‖,
International Conference on Advances in Mechanical Sciences,
PP-488-492, 2014.
www.slideshare.net/ravirajan1257/advanced-ic-engines-unit-2
www.slideshare.net/friendsrtg/9ic-en-ii-airmotioning

IX. CONCLUSION
The main objective of the intake manifold is to
supply evenly distribution of the air fuel combustion
mixture to each intake port in the cylinder heads. The
ideal intake manifold distributes flow evenly to the
piston valves. Even distribution is important to
optimize the efficiency and performance of the engine.
If the distribution is uneven, it leads to decrease in
volumetric efficiency.
After investigating different manifolds, the helicalspiral manifold geometry creates higher velocity
component inside the combustion chamber at the end
of compression stroke. Swirl ratio inside the cylinder
and turbulent kinetic energy are higher for spiral
manifold. Volumetric efficiency for the spiral helical
combined manifold is 10% higher than that of spiral
manifold.
From this exhaustive review, there is further scope
for experimental investigation for different
to
enhance the parameters of four stroke petrol engine
for various applications.
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Abstract Environmental protection and energy crisis
are two recent challenges to us. Future economic
growth crucially depends on the long-term availability
of energy from sources that are affordable, accessible
and eco-friendly. In this review a brief description is
given for the bio-fuel cells. The review is mainly
intended to concentrate on microbial fuel cells
(MFCs) where micro-organisms are used to convert
the fuel to electrical energy.
Keywords- Environment, Energy crisis, Bacteria,
MFC, Electricity Generation
I. INTRODUCTION
Alternative sources of energy are in high demand
because developed as well as developing countries are
facing serious energy crisis[1,2]. High energy
requirement of conventional sewage treatment systems
are demanding for the alternative treatment
technology, which will be cost effective and require
less energy for its efficient operation. In addition, due
to global environmental concerns and energy
insecurity, there is emergent interest to find out
sustainable and clean energy source with minimal or
zero use of hydrocarbons[3,4]. Microbial Fuel Cell
Microbial fuel cells (MFCs) are devices that use
bacteria as the catalysts to oxidize organic and
inorganic matter and generate current [5].Electrons
produced by the bacteria from these substrates are
transferred to the anode (negative terminal) and flow
to the cathode (positive terminal) linked by conductive
material containing a resistor or operated under a load.
Electrons can be transferred to the anode by electron
mediators. Microbially catalyzed electron liberation at
the anode and subsequent electron consumption at the
cathode, when both processes are sustainable, are the
defining characteristics of a MFC
II.
Literature review
Microbially catalyzed electron liberation at the anode
and subsequent electron consumption at the cathode,
when both processes are sustainable, are the defining
characteristics of an MFC.Using a sacrificial anode
consisting of a slab of Mg alloy does not qualify the
system as an MFCbecause no bacteria are needed for
catalyzing the oxidation of the fuel[5]. Systems that
useenzymes or catalysts not directly produced in situ
by the bacteria in a sustainable manner areconsidered
here as enzymatic biofuel cells and are well reviewed
elsewhere .MFCs operated using mixed cultures
currently achieve substantially greater power densities
than those with pure cultures [6]. In one recent test,
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however, an MFC showed high powergeneration using
a pure culture but the same device was not tested
using acclimated mixedcultures and the cells were
grown externally to the device [8]. Community
analysis of themicroorganisms that exist in MFCs has
so far revealed a great diversity in composition [8].We
believe that many new types of bacteria will
bediscovered which are capable of anode
electrontransfer (electron transfer to an anode) or
eveninterspecies electron transfer (electronstransferred
between bacteria in any form). We can produce clean
energy by using MFC for
wastewater treatment. The benefits of using MFC for
wastewater treatment include: clean, safe,quiet
performance, low emissions, high efficiency and
direct electricity recovery. MFCs are being
constructed using a variety of materials and in an ever
increasing diversity of configurations. These systems
are operated under a range of conditions that include
differences in temperature, pH, electron acceptor,
electrode surface areas, reactor size and operation
time. Potentials are reported with different reference
states and sometimes only under a single
load(resistor). The ranges of conditions and in some
cases a lack of important data like the internal types of
MFCs, provide information on construction materials.
Microbial Fuel Cell Development
MFCs technologies represent the newest approach for
generating electricity– bio electricity generation by
using bacteria. While the first observation of electrical
current generated bybacterial is generally credited to
Potter in 1911, very few practical advances were
achieved in this field even 55 years later [7]. However,
in the past three to four years there has been
resurgence in microbial fuel cell research. Advances
have included the development of whatcould be the
first microbial fuel cell that can generate more
conventional power sources for itsdesignated
application. Significant efforts have been undertaken
for developing better systemsfor harvesting electricity
from organic wastes and the discovery of
microorganisms
withenhanced
capacities
for
sustained, efficient electricity production.
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Fig. 1MFC for electricity generation

III .Material of construction of MFC
Anode: Anodic materials must be conductive,
biocompatible and chemically stable in the reactor
solution. Metal anodes consisting of non-corrosive
stainless steel mesh can be utilized but copperas not
useful due to the toxicity of even trace copper ions to
bacteria. The most versatile electrodematerial is
carbon, available as compact graphite plates, rods or
granules, as fibrous material(felt, cloth, paper, fibers,
foam) and as glassy carbon.
Cathode: Due to its good performance, ferricyanide
is very popular as anexperimental electron acceptor in
microbial fuel cells [9]. The greatest advantage
offerricyanide is the low over-potential using a plain
carbon cathode , resulting in acathode working
potential close to its open circuit potential. The
greatest disadvantage, however,is the insufficient
reoxidation by oxygen, which requires the catholyte to
be regularly replaced[8]. In addition, the long term
performance of the system can be affected by
diffusion of ferricyanide across the CEM and into the
anode chamber. Oxygen is the most suitable electron
acceptor for an MFC due to its high oxidation
potential,
availability,
low
cost
(it
is
free),sustainability and the lack of a chemical waste
product (water is formed as the only end product).The
choice of the cathode material greatly affects
performance and is varied based on application.
Membrane: The majority of MFC designs require the
separation of the anode and the cathode compartments
by a CEM. Exceptions are naturally separated systems
such as sediment MFCs or specially designed singlecompartment MFCs. The most commonly used CEM
is Nafion.Alternatives to Nafion, such as Ultrex CMI7000 also are well suited for MFC applications and
are considerably more cost-effective than Nafion.
When a CEM is used in an MFC, it isimportant to
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recognize that it may be permeable to chemicals such
as oxygen, ferricyanide, other ions, or organic matter
used as the substrate. The market for ion exchange
membranes is constantly growing, and more
systematic studies are necessary to evaluate the effect
of themembrane on performance and long-term
stability [7].
Generation of voltage
Thermodynamics and the Electromotive Force:
Electricity is generated in an MFC only if the
overall reaction is thermodynamically favorable. The
reaction can be evaluated in terms of Gibbs free
energy expressed in units of Joules (J), which is a
measure of the maximal work that can be
derived from the reaction calculated as
ΔGr=ΔGor+RTln(Π)
where ΔGr (J) is the Gibbs free energy for the specific
conditions, ΔGor (J) is the Gibbs free energy under
standard conditions usually defined as 298.15 K, 1 bar
pressure and 1 M concentration for all species, R
(8.31447 J mol-1 K-1) is the universal gas constant, T
(K) is the absolute temperature and Π (dimensionless)
is the reaction quotient calculated as the activities of
the products divided by those of the reactants. The
standard reaction Gibbs free energy is calculated from
tabulated energies of formation for organic
compounds in water available from many sources [1].
For MFC calculations, it is more convenient to
evaluate the reaction in terms of the overall cell
electromotive force (emf), Eemf (V), defined as the
potential difference between the cathode and
anode. This is related to the work W (J), produced by
the cell or W=Eemf Q=-ΔGr Standard Electrode
Potentials: The reactions occurring in the MFC can be
analyzed in terms of the half cell reactions, or the
separate reactions occurring at the anode and the
cathode.
According to the IUPAC convention, standard
potentials (at 298 K, 1 bar, 1 M) are reported as a
reduction potential, i.e., the reaction is written as
consuming electrons.
Microbial fuel cells in the future:
There are many challenges remaining to full exploit
the maximum power production possible byMFCs, to
find ways to make the systems economical, and to
create wastewater treatment systemsbased on MFC
bioreactor. Discovery of new organisms that can
directly transfer electrons to orfrom an electrode might
be exploited to remediate polluted waters or soils
while concurrently generating electrical power. More
fundamental studies might lead to an understanding of
which proteins and cellular structures are responsible
for electron transport across the cell membrane.
Perhaps the most intriguing question of all is how
these microorganisms ‘sense’ the electron sink,
be it metal oxide or electrode, when deprived of
oxygen. Answers to questions such as these will have
implications across many disciplines in science and
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engineering and hold promise for a wide range of
exciting new discoveries and technologies.
MFC designs need improvements before a marketable
product will be possible. Both the issues identified
above and the scale-up of the process remain critical
issues. Most of the designs reviewed here cannot be
scaled to the level needed for a large wastewater
treatment plant which requires hundreds of cubic
meters of reactor volume. Either the intrinsic
conversion rate of MFCs will need to be increased, or
the design will need to be simplified so that a costeffective, large scale system can be developed.
Designs that can most easily be manufactured in
stacks, to produce increased voltages, will be useful as
the voltage for a single cell is low.
In the long term more dilute substrates, such as
domestic sewage, could be treated with MFCs,
decreasing society’s need to invest substantial
amounts of energy in their treatment. A varied array of
alternative applications could also emerge, ranging
from biosensor development
IV .Conclusion
The ultimate achievement in MFCs will be when they
can be used solely as a method of price of fossil fuels
makes it unlikely that electricity production can be
competitive with existing energy production methods.
However, MFCs are carbon neutral and power can be
generated
with
cellulosic
materials.
Thus,
advancements in power densities, reductions in
materials costs, and a global need to produce power
without net CO2 emissions may one day make MFCs
practical just for electricity production. It will be a
great success in the field of renewable energy
production if we will integrate this small production of
electricity in to powerful electricity.
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Study of different Features and Feature extraction techniques
used in Audio Information retrieval
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Abstract
In this paper we study different features and feature
extraction techniques used in audio information
retrieval. Now a days searching and retrieving exact
content and user interest audio with is very
challenging task due to vast amount of audio data.
One common method used to facilitate the process is
by using metadata. For example, the title, genre and
the singer information of a song can be coded as bits
sequences and embedded in the header of the song.
But for many audio detail information is not provided.
However, different audios have different acoustic
characteristics. Here some commonly used features
like MFCC, chroma, loudness, pitch, tone features are
discussed. These features are used to train the audio
information retrieval and recognition system Also
different extraction techniques such as MFCC,
LPC,LPCC ,LDB,PLP are discussed.
Keywords:
Chroma, MFCC, LPC, LDB, feature extraction
I INTRODUCTION
Music
information
retrieval (MIR)
is
the
interdisciplinary science of retrieving information
from music MIR is a small but growing field of
research with many real-world applications.
Digital music collections are growing ever larger, and
even portable devices can store several thousand songs.
As Berenzweig humorously noted in the capacities of
mass storage devices are growing at a much higher
rate than the amount of music, so in ten years time, a
standard personal computer should be able to store all
the music in the world. Already today, cell phone
plans with free access to millions of songs from the
Big Four (EMI, Sony BMG, Universal Music and
Warner Music Group) as well as numerous smaller
record companies are available on the Danish market2.
Accessing large music collections is thus easier than
ever, but this introduces a problem that consumers
have not faced to this extent before: how to find a few
interesting songs among the millions available.
Some prominent task in music and audio information
retrieval are genre classification, artist recognition,
auto tagging , audio fingrpriting, music similarity,
audio thumb nailing, rhythmic similarity . Features:
Measurable properties of the observed phenomenon,
usually containing information relevant for pattern
recognition.
Feature extraction: Input signal is transformed into a
new (smaller) space of variables that simplify analysis.
II.
FEATURES
USED
IN
AUDIO
INFORMATION RETRIEVAL [4]
The features described below are divided into
three groups according to [5]:
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The simpler Standard low‐level (SLL) features, the
Frequency cepstrum Coefficients and
Psychoacoustic features.
2.1 Low-Level features:
Some of the low level features are RMS, Zero
Crossing Rate, Spectral Centroid, spectral Roll off,
Band Energy Ratio, Flux
(also called
DeltaSpectrum Magnitude),Bandwidth, pitch
and pitch strength.
2.1.1
RMS
RMS or Root Mean Square is a measure of ampl
itude of a sound wave in one analysis window.
This is defined as
RMS = (x12+x22+….xn2)/n
where n is the number of samples within an anal
ysis window and x is the value of the sample.
2.1.2

Zero Crossing Rate

This is a measure that counts the number of time
s the amplitude of the signal Changes sign, i.e.
crossing the x-axis, within one analysis window. The
feature is defined as
ZC =

func{stst-1<0}

Where s is the sound signal of length T measured in
time and func{A} equals 1 if A is true and 0
otherwise. The Zero Crossing Rate feature is
sometimes used as a primitive pitch detection for
mono signals. It also is a rough estimate of the spectral
content.
2.1.3

Spectral Centroid

This feature is effective in describing the spectral
shape of the audio. The Feature is correlated with the
psychoacoustic features sharpness and brightness.
There are several definitions of the Spectral Centroid
feature in previous work. In this study it is calculated
as a weighted mean of the frequencies in the FFT
transform of the signal as
SC=
Where x(n) represents the magnitude of bin number n,
and f(n) represents the Center frequency of that bin.
2.1.4
Flux (Delta Spectrum Magnitude)
The Flux, or Delta Spectrum Magnitude, feature is a
measure of the rate at which the spectral shape

http://www.ijettjournal.org

Page 241

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

changes, or fluctuates. It is calculated by summing .
The square d differences of magnitude spectra of two
neighbouring frames
F=

-

2. 2 FREQUENCY CEPSTRUM COEFFICIENTS
The second group is the Frequency Cepstrum
Coefficients (FCC), which includes the Mel
Frequency Cepstrum Coefficients (MFCC) and the
Logarithmic
Frequency
Cepstrum
Coefficients(LFCC)These are all power spectrum
representation features calculated with different
frequency scales. The most frequently used
coefficients for these systems are the MFCC. These
are computed by taking the FFT of every analysis
window, mapping the spectrum to the Mel scale,
taking the base 10 logarithms of the powers and then
applying a Discrete Cosine Function (DCT) to
decorrelate the coefficients.
The overall performance of MFCC features was
shown in [5] to be slightly better than the SLL feature
This relates to the fact that MFCC performs better at
pop and rock music, but somewhat worse at classical
music that contains very little vocal information.
2.3 PSYCHOACOUSTIC FEATURES
These features are more closely based on our
perception of sound, and are therefore called
psychoacoustic. Loudness is the sensation of signal
strength, and is primarily a subjective measure for us
to rank sounds from weak to strong. Loudness can be
calculated (Calculated Loudness) and is then
measured in Sone. One Sone is defined as the
loudness of a pure 1000 Hz tone at 40 dB re 20 µPa
[6].
Roughness is described in as “the perception of
temporal envelope modulations in the range of
about20-150Hz, maximal at 70 Hz” and is also said to
be a primary component of musical dissonance.
Sharpness is a measure of the high frequency energy
related to the low frequency energy strength. Sounds
with lots of energy in the higher frequencies, and low
energy levels in the lower frequencies are considered
sharp.
2.3.1 SPECTRAL ROLLOFF
As the Spectral Centroid, the Spectral Rolloff is also a
representation of the spectral shape of a sound, and
they are strongly correlated. It’s defined as the
frequency where 85% of the energy in the spectrum is
below that frequency. If K is the bin that fulfils

Then the Spectral Roll off frequency is f(K), where
x(n) represents the magnitude of bin number n, and
f(n) represents the center frequency of that bin.
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2.3.2 FLUX (DELTA SPECTRUM MAGNITUDE)
The Flux, or Delta Spectrum Magnitude, feature is a
measure of the rate at which the spectral shape
changes, or fluctuates. It is calculated by summing the
squared differences of magnitude spectra of
two neighboring frames. This feature has shown good
results in the SMD task in .
F=
2.3.3 LOUDNESS: can be approximated by the
square root of the energy of the signal computed from
the short time Fourier transform, in decibels.
2.3.4 PITCH: the Fourier transformation of a frame
delivers a spectrum, from which a fundamental
frequency can be computed with an approximate
greatest common divisor algorithm.
2.3.5 TONE (BRIGHTNESS AND BANDWIDTH):
Brightness is a measure of the higher-frequency
content of the signal. Bandwidth can be computed as
the magnitude weighted average of the differences
between the spectral components and the centroid of
the short time Fourier transform. It is zero for a single
sine wave, while ideal white noise has an infinite
bandwidth. [7]
2.3.6
MEL-FILTERED
CEPSTRAL
COEFFICIENTS (OFTEN ABBREVIATED AS
MFCCS) can be computed by applying a mel-spaced
set of triangular filters to the short-time Fourier
transform, followed by a discrete cosine transform.
The word “cepstrum” is a play on the word
“spectrum” and is meant to convey that it is a
transformation of the spectrum into something that
better describes the sound characteristics as they are
perceived by a human listener. A mel is a unit of
measure for the perceived pitch of a tone. The human
ear is sensitive to linear changes in frequency below
1000 Hz and logarithmic changes above. Mel filtering
is a scaling of frequency that takes this fact into
account.
2.3.7 DERIVATIVES: Since the dynamic behavior of
sound is important, it can be helpful to calculate the
instantaneous derivative (time differences) for all of
the features above. [7]
3 FEATURE EXTRACTION TECHNIQUES
In music information retrieval system various features
are identified and then to extract those features, many
features extraction techniques are used like MFCC,
LPC, PCA, PLP,RAS,LPCC,RCC,PLPC,LDA,PCA
etc.
3.1 MFCC (Mel-Frequency Cepstral Coefficients) is a
commonly used feature extraction technique. As the
frequency bands are positioned logarithmically in
MFCC, it approximates the human system response
more closely than any other system. But MFCC values
are not very robust in the presence of additive noise,
and so it is common to normalize their values in
speech recognition systems to lessen the influence of
noise. [1]
3.2 LPC(Linear Prediction Coefficient is a common
feature extraction technique used in spectral analysis.
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analyzes the speech signal by estimating the formants,
removing speech signal, and estimating the intensity
and frequency of the remaining buzz. The process is
called inverse filtering, and the remaining signal is
called the residue. It is most powerful signal analysis
technique. This method is robust, reliable, and
accurate method for estimating the parameters.
3.3 PCA (Principal Component analysis) is a non
linear feature extraction method and also known as
karhuneu-Loeve expansion. This method is good for
Gaussian data [2]
3.4 LDA (Linear Discriminant analysis) It is a
nonlinear feature extraction method. It is supervised
linear map, fast, eigenvector based method. Better
than PCA for classification [2]
3.5 ICA (Independent Component Analysis) It is a
nonlinear feature extraction method. It is linear map,
iterative non-Gaussian method. The procedure used
for implementation is blind course separation, used for
demixing non-Gaussian distributed sources (features) .
3.6 LPCC (LPC-Derived or Linear Predictive
Cepstral Coefficients) One of the common short term
spectral measurements currently used are LPC derived
cepstral coefficients (LPCC) and their regression
coefficients [6]. LPCC shows the differences of the
biological structure of human vocal tract and is
computed through iteration from the LPC Parameters
to the LPC Cepstrum .
3.7 PLPC (Perceptual Linear Predictive Cepstral
Coefficients) PLPCC is based on the magnitude
spectrum of the speech analysis window. Like MFCC
and LPC which are cepstral methods, the PLPCC is a
temporal method.
3.8 (PLP)
Perceptual Linear prediction The
Perceptual Linear Prediction PLP model developed by
Hermansky. PLP models the human speech based on
the concept of psychophysics of hearing . PLP
discards irrelevant information of the speech and thus
improves speech recognition rate. PLP is identical to
LPC except that its spectral characteristics have been
transformed to match characteristics of human
auditory system. [3]
IV CONCLUSION
In this paper various features and feature extraction
techniques are studied. In audio mining, efficient fast
and exact music information retrieval technique is a
required for new artist in music. Various low level and
high level features and their mathematical formulae
are studied.
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Abstract:
Artificial Intelligence (AI) has built on the tools and
techniques of many different disciplines, including
formal logic, decision theory, management science,
linguistics, probability theory, and philosophy. The
application of these disciplines in AI has made the
development of many enhancements and extensions.
Among the most powerful of these are the methods of
computational logic.
Consciousness is not important relevant to artificial
intelligence (AI), because to most researchers in the
field other problems seem more pressing. However,
there have been proposals for how consciousness
would be accounted for in a complete computational
theory of the mind. One can extract gestures from the
sketch of a theoretical synthesis, according to which
consciousness is the property a system has by virtue of
modelling itself as having sensations and making free
decisions. AI should be successful in finding
computational solutions of difficult problems such as
vision, locomotion and language.

Perhaps calling Computationalism a ―theory‖ is
not exactly right here. One might prefer ―working
hypothesis‖, ―assumption‖, or ―dogma‖. The evidence
for Computationalism is not overwhelming, and some
even believe it has been refuted, by a priori arguments
or empirical evidence. But, in some even form or other,
the computationalists hypothesis underlies modern
research in cognitive psychology, linguistics, and
some kinds of neuroscience. That is, there wouldn‘t be
much point in considering formal or computational
models of mind if it turned out that most of what the
brain does is not computation at all, but, say, some
quantum- mechanical manipulation (Penrose, 1989).
Computationalism has proven to be a fertile working
hypothesis, although those who reject it typically think
of the fertility as similar to that of fungi, or of pod
people from outer space.

1. INTRODUCTION
Computationalism is the theory that the human brain is
essentially a computer, although presumably not a
stored-program, digital computer, like the kind Intel
makes. Artificial intelligence (AI) is the theory and
development of computer systems able to perform
tasks normally requiring human intelligence, such as
visual perception, speech recognition, decision making
and translation between languages.
AI is the field of computer science that
explores computational models of problem solving,
where the problems to be solved are of the complexity
of problems solved by human beings.
Computational logic, like other kinds of logic, comes
in many forms. We are going to focus majorly on
consciousness.
Most
AI
researchers
are
computationalists to some extent, even if they think
digital computers and brains as computers compute
things in different ways. When it comes to the problem
of phenomenal consciousness, however, the AI
researchers who care about the problem and believe
that AI can solve it are tiny minority, as we will see. I
will do my best to survey the work and defend a
version of the theory that I think represents that work
fairly well.
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Some computationalists‘ researchers believe that the
brain is nothing more than a computer. Many others
are more cautious, and distinguish between modules
that are less likely to be purely computational (e.g., the
vision system), and others that are less likely, such as
the modules, or principles of brain organization, that
are responsible for creativity, or romantic love.
There‘s no need, in their view, to require that
absolutely everything be explained in terms of
computation. The brain could do some things
computationally and other things by different means,
but if the parts or aspects of the brain that are
responsible for these various tasks are more or less
decoupled, we could gain significant insight into the
pieces that computational models are good for, and
leave the other pieces to some other disciplines such as
philosophy and theology.
Perhaps the aspect of the brain that is most likely to be
exempt from the computationalists‘ hypothesis is its
ability to produce consciousness, that is, to experience
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things. There are many different meanings of the word
―conscious‖, but I am talking here about the ―Hard
Problem‖ (Chalmers, 1996), the problem of explaining
how it is that a physical system can have vivid
experiences with seemingly intrinsic ―qualities‖, such
as the redness of a tomato, or the spiciness of a taco.
These qualities usually go by their Latin name, qualia.
We all know what we‘re talking about when we talk
about sensations, but they are notoriously undefinable.
We all learn to attach a label such as ―spicy‖ to certain
tastes, but we really have no idea whether the
sensation of spiciness to me is the same as the
sensation of spiciness to you.
Perhaps tacos produce my ―sourness‖ in you, and
lemons produce my ―spiciness‖ in you. We would
never know, because you have learned to associate the
label ―sour‖ with the quale of the experience you have
when you eat lemons, which just happens to be very
similar to the quale of the experience I have when I eat
tacos. We can‘t just tell each other what these qualia
are like; the best we can do is talk about comparisons.
But we agree on questions such as, do tacos taste more
like Szechuan chicken or more like lemons?
I focus on this problem because other aspects of
consciousness raise no special problem for
Computationalism, as opposed to cognitive science
generally. The purpose of consciousness, from an
evolutionary perspective, is often held to have
something to do with allocation and organization of
scarce cognitive resources. For a mental entity to be
conscious is for it to be held in some globally
accessible area (Baars, 1988, 1997). AI has made
contributions to this idea, in the form of specific ideas
about how this global access works, going under
names such as the ―blackboard model‖ (Hayes-Roth,
1985), or ―agenda-based control‖ (Currie & Tate,
1991). One can evaluate these proposals by measuring
how well they work, or how well they match human
behaviour. But there doesn‘t seem to be any
philosophical problem associated with them.
For phenomenal consciousness, the situation is very
different. Computationalism seems to have nothing to
say about it, simply because computers don‘t have
experiences. I can build an elaborate digital climatecontrol system for my house, which keeps its
occupants at a comfortable temperature, but the
climate-control system for my house, which keeps its
occupants at a comfortable temperature, but the
climate-control system never feels overheated or chilly.
Various physical mechanisms implement its
temperature sensors in various rooms. These sensors
produce signals that go to units that compute whether
to turn the furnace on or turn the air conditioner on.
The result of these computations causes switches to
close so that the furnace or air conditioner does
actually change state. We can see the whole path from
temperature sensing to turning off the furnace. Every
step can be seen to be one of a series of straight
forward physical events. Nowhere are you tempted to
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invoke conscious sensation as an effect or element of
the casual chain.
This is the prima facie case against Computationalism,
and a solid one it seems to be. The rest of this article is
an attempt to dismantle it.
2. An Informal Survey
Although one might expect AI researchers to adopt a
computationalist‘s position on most issues, they tend
to shy away from questions about consciousness. AI
has often been accused of being over-hyped, and the
only way to avoid the accusation, apparently, is to be
so boring that journalists stay away from you. As the
field has matured, and as a flock of technical problems
have become its focus, it has become easier to bore
journalists. The last thing most serious researchers
want is to be quoted on the subject of computation and
consciousness. Hence the topic is prolonged ignored
by most of the researches based on the survey.
3. Research
consciousness

on

computational

mode

of

In view of the shyness about consciousness shown by
serious AI researchers, it is not surprising that detailed
proposals about phenomenal consciousness from this
group should be few and far between.
3.1 Moore/Turing Inevitability
One class of proposals can be dealt with fairly
quickly. HansMoravec, in a series of books (Moravec,
1988, 1999), and Raymond Kurzweil (1999) have
more or less assumed that continuing progress in the
development of faster, more capable computers will
cause computers to equal and then surpass humans in
intelligence, and that consciousness will be an
inevitable consequence. The only argument offered is
that the computers will talk as though they are
conscious; what more could we ask?
I believe a careful statement of the argument might go
like this:
1. Computers are getting more and more powerful.
2. This growing power allows computers to do tasks
that would have been considered infeasible just a few
years ago. It is reasonable to suppose, therefore, that
many things we think of as infeasible will eventually
be done by computers.
3. Pick a set of abilities such that if a system had them
we would deal with it as we would a person. The
ability to carry on a conversation must be in the set,
but we can imagine lots of other abilities as well: skill
in chess, agility in motion, visual perspicacity, and so
forth. If we had a talking robot that could play poker
well, we would treat it the same way we treated any
real human seated at the same table.
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4. We would feel an overwhelming impulse to
attribute consciousness to such a robot. If it acted sad
at losing money, or made whimpering sounds when it
was damaged, we would respond as we would to a
human that was sad or in pain.
5. This kind of overwhelming impulse is our only
evidence that a creature is conscious. In particular, it‘s
the only real way we can tell that people are
conscious. Therefore, our evidence that the robot was
conscious would be as good as one could have.
Therefore the robot would be conscious, or be
conscious for all intents and purposes.
I call this the ―Moore/Turing inevitability‖ argument
because it relies on Moore‘s Law (Moore, 1965)
predicting exponential progress in the power of
computers, plus a prediction about how well future
programs will do on the ―Turing test,‖ proposed by
Alan Turing (1950) as a tool for rating how intelligent
a computer is.4 Turing thought all questions about the
actual intelligence (and presumably degree of
consciousness) of a computer were too vague or
mysterious to answer. He suggested a behaviorist
alternative: Let the computer carry on a conversation
over a teletype line (or via an instant-messaging
system, we wosuld say today). If a savvy human judge
could not distinguish the computer‘s conversational
abilities from those of a real person at a rate better
than chance, then we would have some measure of the
computer‘s intelligence.
We could use this measure instead of insisting on
measuring the computer‘s real intelligence, or actual
consciousness.

3.2 Hofstadter, Minsky, McCarthy

Richard Hofstadter touches on the problem of
consciousness in many of his writings, especially the
material he contributed to (Hofstadter & Dennett,
1981). Most of what he writes seems to be intended to
stimulate or tantalize one‘s thinking about the
problem. For example, in (Hofstadter, 1979) there is a
chapter (reprinted in (Hofstadter & Dennett, 1981)) in
which characters talk to an anthill. The anthill is able
to carry on a conversation because the ants that
compose it play roughly the role neurons play in a
brain. Putting the discussion in the form of a vignette
allows for playful digressions on various subjects. For
example, the anthill offers the anteater (one of the
discussants) some of its ants, which makes vivid the
possibility that ―neurons‖ could implement a
negotiation that ends in their own demise.
It seems clear reading the story that Hofstadter
believes that the anthill is conscious, and therefore one
could use integrated circuits rather than ants to
achieve the same end. But most of the details are left
out. In this as in other works, it‘s as if he wants to
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invent a new, playful style of argumentation, in which
concepts are broken up and tossed together into so
many configurations that the original questions one
might have asked get shunted aside. If you‘re already
convinced by the computational story, then this
conceptual play is delightful. If you‘re a skeptic, I
expect it can get a bit irritating.
I put Marvin Minsky in this category as well; perhaps
it should be called ―Those who don‘t take
consciousness very seriously as a problem.‖ He wrote
a paper in 1968 (Minsky, 1968b) that introduced the
concept of self-model, which, as we will see, is central
to the computational theory of consciousness.
3.3 Daniel danett
Daniel Dennett is not a researcher in artificial
intelligence, but a philosopher of mind and essayist in
cognitive science. Nonetheless, he is sympathetic to
the AI project, and bases his philosophy on
computational premises to a great degree. The models
of mind that he has proposed can be considered to be
sketches of a computational model, and therefore
constitute one of the most ambitious and detailed
proposals for how AI might account for
consciousness.
Dennett‘s (1969) Ph.D. dissertation proposed a model
for a conscious system. It contains the sort of block
diagram that has since become a standard feature of
the theories of psychologists such as Bernard Baars
(1988, 1997), although the central working arena is
designed to account for introspection more than for
problem-solving ability.
In later work, Dennett has not built upon this model,
but, in a sense, has been rebuilding it from the ground
up. The result has been a long series of papers and
books, rich with insights about consciousness, free
will, and intentionality. Their very richness makes it
hard to extract a brisk theoretical statement.

3.4 Perlis, Solman
The researchers in this section, although they work on
hard-headed problems in artificial intelligence, do take
philosophical problems seriously, and have
contributed substantial ideas to the development of the
computational model of consciousness.
Donald Perlis‘s papers build a case that consciousness
is ultimately based on self-consciousness, but I believe
he is using the phrase ―self-consciousness‖ in a
misleading and unnecessary way.
Let‘s start with his paper (Perlis, 1994), which I think
lays out a very important idea. He asks,
Why do we need a dichotomy between appearance
and reality? The answer is, because they could
disagree, i.e., because I could be wrong about what I
think I perceive. For an organism to be able to reason
explicitly about this difference, it must be able to
represent both X (an object in the world) and quote-X,
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the representation of X in the organism itself. The
latter is the ―symbol,‖ the former the ―symboled.‖ To
my mind the most important consequence of this
observation is that it must be possible for an
information processing system to get two kinds of
information out of its X-recognizer: signals meaning
―there‘s an X,‖ and signals meaning ―there‘s a signal
meaning ‗there‘s an X.‘ ‖
Perlis takes a somewhat different tack. He believes
there can be no notion of appearance without the
notion of appearance to someone. So the self-model
can‘t get started without some prior notion of self to
model.
Aaron Solman has written prolifically about
philosophy and computation, although his interests
range far beyond our topic here. In fact, although he
has been interested in conscious control, both
philosophically and as a strategy for organizing
complex software, he has tended to shy away from the
topic of phenomenal consciousness. His book The
Computer Revolution in Philosophy (Solman, 1978)
has almost nothing to say about the subject and in
many other writings the main point he has to make is
that the concept of consciousness covers a lot of
different processes, which should be sorted out before
hard questions can be answered. However, in a few of
his papers he has confronted the issue of qualia,
notably (Solman & Chrisley, 2003).
3.5 Brian Cantwell Smith
The last body of research to be examined in this
survey is that of Brian Cantwell Smith. It‘s hard to
dispute that he is a computationalists, but he is also an
antireductionist, which places him in a rather unique
category. Although it is clear in reading his work that
he considers consciousness to be a crucial topic, he
has been working up to it very carefully. His early
work (Smith, 1984) was on ―reflection‖ in
programming languages, that is, how and why a
program written in a language could have access to
information about its own subroutines and data
structures. One might conjecture that reflection might
play a key role in a system‘s maintaining a self-model
and thereby being conscious. But since that early work
Smith has moved steadily away from straightforward
computational topics and toward foundational
philosophical ones. Each of his papers seems to take
tinier steps from first principles than the ones that
have gone before, so as to presuppose as little as
humanly possible. Nonetheless, they often express
remarkable insight.
His paper (Smith, 2002) on the ―Foundations of
Computing‖ is a gem. (I also recommend (Solman,
2002), from the same collection (Scheutz, 2002).)
One thing both Smith and Solman argue is that Turing
machines are misleading as ideal vehicles for
computationalism, which is a point often missed by
philosophers. For example,
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Wilkes (1990) says ―. . . computers (as distinct from
robots) produce at best only linguistic and exclusively
‗cognitive‘ — programmable — ‗behavior‘: the
emphasis is on internal psychological processes, the
cognitive ‗inner‘ rather than on action, emotion,
motivation, and sensory experience.‖ Perhaps I‘ve
misunderstood him, but it‘s very hard to see how this
can be true, given that all interesting robots are
controlled by digital computers. Furthermore, when
computers and software are studied isolated from their
physical environments, it‘s often for purely tactical
reasons (from budget or personnel limitations, or to
avoid endangering bystanders).
If we go all the way back to Winograd‘s (1972)
SHRDLU system, we find a simulated robot playing
the role of conversationalist, not because Winograd
thought real robots were irrelevant, but precisely
because he was thinking of a long-term project in
which an actual robot would be used.
4. The Critics
AI has always generated a lot of controversy. The
typical pattern is that some piece of research captures
the public‘s imagination, as amplified by journalists,
then the actual results don‘t fit those public
expectations, and finally someone comes along to
chalk up one more failure of AI research. Meanwhile,
often enough the research does succeed, not on the
goals hallucinated by the popular press, but on those
the researchers actually had in mind, so that the AI
community continues to gain confidence that it is on
the right track.
Criticism of AI models of consciousness doesn‘t fit
this pattern. As I observed at the outset, almost no one
in the field is ―working on‖ consciousness, and
certainly there‘s no one trying to write a conscious
program. It is seldom that a journalist can make a
breathless report about a robot that will actually have
experiences!!
Nonetheless, there has been an outpouring of papers
and books arguing that mechanical consciousness are
impossible, and that suggestions to the contrary are
wasteful of research dollars and possibly even
dangerously dehumanizing. The field of ―artificial
consciousness‖ (AC) is practically defined by writers
who deny that such a thing is possible. Much more has
been written by AC skeptics than by those who think
it is possible. In this section I will discuss some of
those criticisms and refute them as best I can.
Due to space limitations, I will try to focus on
critiques that are specifically directed at computational
models of consciousness, as opposed to general
critiques of materialist explanation.
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For example, I will pass over Jackson‘s (1982)
story about ―Mary, the color scientist‖ who learns
what red looks like. There are interesting things to say
about it (which I say in (McDermott, 2001)), but
Jackson‘s critique is not directed at, and doesn‘t
mention, computationalism in particular. I will also
pass over the vast literature on ―inverted spectrum‖
problems, which is a somewhat more complex version
of the sour/spicy taco problem.

consciousness, and those who think that something
more is needed. Frustratingly, we won‘t be able to
create systems and test hypotheses against them in the
foreseeable, because real progress on creating
conscious programs awaits further progress on
enhancing the intelligence of robots. There is no
guarantee that AI will ever achieve the requisite level
of intelligence, in which case this chapter has been
pretty much wasted effort.
There are plenty of critics who don‘t want to wait to
see how well AI succeeds, because they think they
have arguments that can shoot down the concept of
machine consciousness, or rule out certain forms of it,
right now. We examined three: the accusation that AI
is behaviorist on the subject of consciousness, the
―Chinese Room‖ argument, and the symbol-grounding
problem. In each case the basic computationalists
working hypothesis survived intact: that the embodied
brain is an ―embedded‖ computer, and that a
reasonably accurate simulation of it would have
whatever mental properties it has, including
phenomenal consciousness.

6. Conclusion
The contribution of artificial intelligence to
consciousness studies has been slender so far, because
almost everyone in the field would rather work on
better defined, less controversial problems.
Nonetheless, there do seem to be common themes
running through the work of AI researchers that
touches on phenomenal consciousness. Consciousness
stems from the structure of the self models that
intelligent systems use to reason about themselves. A
creature‘s models of itself are like models of other
systems, except for some characteristic indeterminacy
about what counts as accuracy. In order to explain
how an information-processing system can have a
model of something, there must be a prior notion of
intentionality that explains why and how symbols
inside the system can refer to things. This theory of
impersonal intentionality is based on the existence of
harmonious matchups between the states of the system
and states of the world. The meanings of symbol
structures are what the matchups say they are.
Having established that a system‘s
model of that very system is a nonvacuous idea, the
next step is to show that the model almost certainly
will contain ways of thinking about how the system‘s
senses work. The difference between appearance and
reality arises at this point, and allows the system to
reason about its errors in order to reduce the chance of
making them. But the self-model also serves to set
boundaries to the questions that it can answer. The
idea of a sensory quale arises as a useful way of
cutting off useless introspection about how things are
ultimately perceived and categorized.
Beyond this point it is hard to find consensus between
those who believe that the just-so story the self-model
tells its owner is all you need to explain phenomenal

ISSN: 2231-5381

This image shows the success rate and
future development of artificial intelligence in
upcoming years.
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Abstract: Purpose - The purpose of this article is to
elucidate the influence that studying Global Trends in
Conflict Management Business Excellence can be
achieved in organizations through conflict
management learning.
Findings – Application of Conflict Management
learning helps to improve individual and group
perception of control and conflict management
approaches.
Limitations/implications - The article is focused on
trends in Conflict Management Systems in various
countries in order to involve the participants into a
realistic business management experience.
Practical implications - Results encourage the
incorporation of these Conflict Management Systems
into educational programs related to Business
Excellence. Conflict Management learningimproves
conflict management within and between groups,
especially in the complementary activities and
negotiations with real agents, it also fosters motivation
and cooperative attitudes.
Value - This article contributes to increase
knowledge in conflict management for Individual
and workgroups maintaining intensive and relentless
relationships over a relatively long period of time. At a
more practical level, experience on conflict
management generates acceptance of the conflict as a
part of the decisions making process, which improves
the entrepreneurial attitude for all participants resulting
in Business Excellence.
Keywords: Conflict management, Learning,
Business Excellence, Organizational performance
Paper type Study paper.
1.INTRODUCTION
Over the past fifty years, interest in the field
of conflict management and peace- keeping has
developed worldwide (Galtung, 1996; Patomäki,
2001: 723; Schmidt and Trittmann, 2002). At the
same time, the potential for (trans- cultural) conflict
has escalated. This can mainly be attributed to the
trend towards globalisation and the growing
complexity of societies increasingly experiencing
more intercultural encounters or cultural transition
situations (Boness, 2002: 1; Dadder, 1987: 49) and
work-related or organisational conflicts (Rahim,
2001).
Cultural transition situations occur in the
organizations, in which the emergence of
international co-operation such as joint ventures,
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driven by globalisation, has changed the way
business is conducted. Employees of diverse origins
with different cultures, values and identities work
together. Consequently, the potential for conflict has
escalated dramatically. In fact, many organisations
are riddled by conflict (Pondy, 1992: 257) which
leads to intense emotional distress and distraction
from work, influencing decision- making and
relationships negatively and affecting individual
effectiveness, productivity and creativity (Cowan,
1995:24).
Conflict is disagreement between employee
& employer, between individual &group, between
two groups, between individuals. Conflicts are
inevitable part of human life.In Organizations nature
of job is monotonus.( For example Car assembly,
Engine assembly , two wheeler assembly or
automobile manufacturing).Blue collar workers will
have to achieve specified production targets.Many
conflict issues are emerging between blue collar
workers
and
production
engineers,
productionsupervisors, management representatives,
due to various sources of conflict. Hence we should
focus on these conflict issues for effective conflict
management.
Globalisation hasbecome awell-accepted postmodernisticterm to characterise the international
economy over the last decades of the twentieth
century. However, there is much debate over the
concept, its meaning, and its main dimensions
(Connell, 2004; Dicken, 1998; Edwards and Usher,
2000; Jaffee, 1998; Kalantzis and Cope, 2006;
McMichael, 1996; Rizvi, 2006; Sklair, 1999; Zhao,
Massey, Murphy and Fang, 2003) and, indeed,
whether global flows of goods, foreign direct
investment, finance capital and migration flows have
increased since the turn of the century (Wade, 1996).
A question that is often posed is whether
organisations should formulate their strategies
according to global or regional corporate mindsets.
Schlie and Yip (2000:343) have explored the
strategic responses of multinational automotive
organisations embedded in a simple framework of
interdependent industry forces, globalisation barriers
and competitive regionalisation advantages. They
view regional strategies as alternative, potentially
superior solutions vis-a-vis fully globally integrated
or
locally
responsive
approaches,proposingthat organisations follow an
eclectic course of regionalisation as well as
globalisation.
In the context of the automotive industry, it
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is suggested that an automotive producer should
first become a global player, to efficiently and
selectively regionalise. In turn, the regional
strategies will support an organisation's global
strategy (Schlie and Yip, 2000:343).
Conflict in the organisational context is often
related to the negotiation of values, valueorientations (Berkel, 2005; Bond, 1998; Kluckhohn
and Stroedbeck, 1961; Wallace, Hunt and Richards,
1999), identity aspects (Kriesberg, 2003a; 2003b),
and also to (value and identity) management and
organisational processes (Agle and Caldwell, 1999;
Gandal, Roccas, Sagiv and Wrzesniewski, 2005;
Smith, Peterson and Schwartz, 2002). The
organisationalculture also influences work-related
conflict, always relating to the values and identity
aspects involved, and can contribute constructively to
the management and resolution of (trans-cultural)
conflicts (Bond, 2004; Hofstede, 1998; Pool, 2000).
2. BACKGROUND OF STUDY:
Strikes, lockouts, tooldowns are recurrently
happening in automobileindustry. At some point of
time, High level of conflict resulted in human
loss.Examples:Violence at Maruti Suzuki India
Limited,ManesarPlant,Haryana.Avanish Kumar Dev,
General Manager-HR,burned to death as violent mob
of workers set on fire his office in company.In
Maharashtra strike was happened in Bajaj Auto
Limited,ChakanPlant,Pune.Mahindra&
Mahindra
faced strikes,tooldowns in Nashik &Igatpuri plant
respectively. These episodes indicate lack of skills in
Conflict Management in Automobile Industry which
in turn affecting organizational performance in terms
of productivity,profitability,sales loss, human capital
loss.
Latest Labor unrest happened at Force Motors
Limited, Akurdiplant, Pune in the month of
March,2015.Company not revised wage agreement
for last ten years.
Following article of financial express dated
March 18,2015 describes Conflicts in automobile
industry.
Dispute at Force Motors intensifies:
The labour dispute at Force Motors has
reached the labour commissioner‟s office. Family
members of the company‟s workers led a march to
the firm‟s Akurdi plant on Tuesday to protest against
the 10- year delay in signing a wage agreement.
Ten women, wives of the workers, had been
sitting on an indefinite fast for the last 10 days and
three of them were admitted to the hospital.There is a
litigation going on between the company and its
workers‟ union over recognition and the case is
pending in the Supreme Court.The industrial dispute
is regarding who will represent the workers as there
are two rival unions in the company — the
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BharatiyaKamgarSena (BKS) and the Pune
Employees Union (PEU)-AITUC. BKS was the
recognised union earlier which was challenged by the
PEU. This case has moved from the lower industrial
court to the high court and ultimately in 2009 the
case went to the Supreme Court.
The Akurdi plant of Force Motors
makes the best sellingTraveller brand LCV, tractors
and buses. Workers did not halt production and
continued to work even as their family members
agitated at the company gates. The plant used to have
2, 200 workers when the dispute started and now it
has reduced to around 500 permanent workers.
The workers‟ representatives say that they have
got no objection certificate from both the BKS and
the PEU to negotiate a wage agreement directly with
the company, but the company refuses to negotiate.
The last agreement between the workers‟ union and
company was signed in 2001 and since then there has
been no agreement.
The workers on Tuesday demanded that they
want the company to deal directly with the
workers and negotiated the wage settlement. A
delegation met the company representatives after
the march and the company has said it will be
making a fresh set of proposals that will be
presented to the additional labour commissioner.
The company management was not available
for any comment on these developments but issued a
statement saying that workers were to blame for the
present status and said it was not a dispute between
the company and management and that it was purely
a fight between the rival trade unions.
According to
following
latest Indian
Express report dated September 14,2015
6 women on hunger strike against Force Motors
since Sept 1, MCCIA urged to intervene to
resolve issue:
A delegation of the KamgarSanghatana
SanyuktKrutiSamiti met the Director General of the
Maratha
Chambers
of
Commerce
and
Industries(MCCI), AnantSardeshmukh, to draw his
attention to the hunger strike called by six women
who have called for an indefinite strike against Force
Motors Ltd, Pune. In a press statement issued by the
KamgarSanghatana, they have said that it was high
time the MCCIA intervened to solve the issue.
The delegation urged the Deshmukh to
intervene positively in the matter on an urgent basis
and bring about a settlement in the issue. They
pointed out that the hunger strike had entered the
11th day and the health of the women was
deteriorating rapidly.
However, there is no sign of any settlement.
The fact that a company that is in sound financial
condition is unwilling to consider the just demands of
its workers who have undoubtedly contributed to the
prosperity of the company has created a deep sense of
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anger among the industrial workers in Pune and
Pimpri-Chinchwad, said Kiran Moghe who is
presenting the case.
According to another latest following Indian
Express report dated October 05,2015,explains
seriousness of conflict.
Two women on hunger strike for 34 days
create stir:
Wives of two workers of Force Motors,
Akurdi, Sunday completed 34 days of hunger strike
demanding salary hike for their husbands. Bharati
Ashok Shelar (50) and Hirabai Ashok Reddy (48),
had started their strike September 1.
The two are part of a team of six women who
began their strike on the day — the other four
withdrew due to health issues.
“The salary of Force Motors‟ workers has not
increased since 2004. The management has refused to
sign a wage agreement with the workers,” the two
women alleged. Labour leader YashwantBhosale,
who heads the RashtriyaShramikAghadi, alleged that
two squabbling unions are responsible for the strike.
“The hunger strike could have ended long ago if
concerted efforts had been made…Now the it has
created a record. I don‟t remember any hunger strike
that has lasted this long, especially by women
residents,” he said. NCP leader Sanjeevani Pandey,
who met the women last week said, “It is an
unfortunate scenario that women who are ailing have
been forced to strike with no solution in sight.”
When contacted, the Force Motors
management said all sincere efforts had been made to
resolve the differences with the workers but the
efforts had not yielded results. “Because of the
adamant attitude of the workers, the company lost its
competitive position in the market. In 2013 and 2015,
we had made efforts to bring workers together to sign
a wage accord, but it did not materialise. The
company has also extended a helping hand to its
workers,” said the management. The management
added that it fully sympathises with those who are on
strike and also with the workers and their families.
“We have done our best to resolve the strike, we have
shown readiness to sign an accord, help workers,
conduct discussions and negotiations… We sincerely
feel that all this should end in the interest of the
workers,” it stated.
3. THEORETICALREVIEW:
3.1 British Trends:
British trends touches on several policy
matters. One is the reform of the institutional
arrangements of the ET system. Such changes
clearly have a considerable impact on the ET claim
rate and so need to be thought through with great
care. The second is reducing the number of disputes
that result in strikes in the public sector. Here
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further consideration might be given to the Local
Government Pay Commission proposal for „assisted
negotiation‟ as a means of helping the parties to
resolve the issues between them. More generally,
theanalysis suggests the value of thinking in terms of
conflict management rather than dispute resolution,
i.e. encouraging the view that „disputes‟ are a
warning of underlying issues that need to be
addressed through a wider, strategic approach to
management-employee relations. Here the proposed
abolition of legislation relating to the so called „three
step‟ statutory Employment Commission‟ most
recently recommended by the Commission on
Vulnerable Employment (Trades Union Congress,
2008: 160-1).discipline and grievance procedures
reinforces this perspective: procedures alone provide
neither the deterrent nor the solution to conflictual
relations in the workplace. Arguably a range of
opportunities for employees to „voice‟ their
grievances
merit
consideration,
ranging from training line managers to better
handle conflict, to internal mediation arrangements,
as well as revisiting the adequacy of representational
arrangements. Outside the workplace, solutions
may be found in the establishment of an agency
dedicated to the enforcement of the full range of
employment rights such as a „Fair Employment
Commission‟ most recently recommended by the
commission on Vulnerable Employment(Trades
Union Congress:2008,160-1)
3.2 Canadian trends:
Broadly defined, 'alternative dispute resolution'
(ADR) often refers to processes which are used to
settle problems on the basis of the interests of the
disputants rather than on the basis of power (Rowe
1996, 1). More commonly, ADR refers to any
method of dispute resolution other than formal
adjudication such as court litigation or administrative
proceedings (Costantino and Merchant 1996).
As a result of an increased interest in ADR
among practitioners, a growing number of
organizations are using mechanisms such as
mediation and arbitration to avoid formal
adjudication or court action. One estimate for the
United States is that 'almost all employers with 100
or more employees use one or more ADR
approaches,' and in a survey of 96 leading companies,
it was reported that 53 percent had an ADR program
`to resolve employment-related issues' (Rowe 1996,
1). Based on several U.S. studies, Rowe attributes the
rise in the use of ADR to the growing concern for
employee rights; an increased interest in procedural
justice as well as substantive justice;3 a desire on the
part of employers to foster greater trust in and
commitment to participative management; a decline
in unionization and therefore in the availability of
grievance procedures; an emphasis on controlling
costs, including productivity losses and litigation

http://www.ijettjournal.org

Page 251

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

costs; and a desire by employers to avoid
unionization.
The Commission on the Future of Worker
Management Relations, chaired by Harvard
University professor John T. Dunlop, addressed the
issue of dispute resolution. In its report, the
commission recommended greater use of high quality
ADR systems, including both in-house settlement
procedures and voluntary arbitration systems to
promote fair, speedy, and efficient resolution of
workplace disputes (Commission on the Future of
Worker-Management Relations 1994).
Aside from resolving employment disputes
within the workplace, ADR is also being increasingly
used for commercial, family, environmental,
international, and community disputes and is
changing the way courts resolve conflict (Adams
1997). Recently, the Attorney General of Ontario
announced that private mediation will be mandatory
in all civil suits except family disputes (Makin 1997).
Major companies such as Molson Breweries, Maple
Leaf
Gardens,
McCain
Foods,
and
GroupeVidetronLtee have resorted to ADR
mechanisms such as mediation or arbitration
(McFarland 1996). Automobile dealers and
manufacturers have established the national
Automobile Dealer Arbitration Program to settle
disputes through mediation and arbitration rather than
the court system (Heinzl 1996). The North American
Free Trade Agreement (NAFTA) contains a dispute
resolution process based on an arbitral panel for
enforcement of the labour principles related to
occupational health and safety, child labour, and
minimum wage (Morpaw 1995).
The Online Ombuds Office is a website
(located at http://www.ombuds.org/) that provides
access to a group of experienced ombudspersons
whose role is to help users understand their disputes,
relate the dispute to existing policies, and indicate
options and choices available to them. Each
ombudsperson is paired with someone very familiar
with the Internet in order to provide technical
knowledge that could ultimately affect the resolution
of the dispute. In addition to the traditional functions,
the office is viewed as having important educational
and dispute-prevention possibilities and 'may even
turn out to be [a] prototype of the courtrooms of the
future' (Katsh 1996, 12).
Evidence
has
indicated
that
the
Effective/Sound Conflict Management Systems can
have the following benefits for organizations,
employees, and unions to achieve Business
Excellence.
• efficiency gains,
• lower turnover,
• better employee-employer relations,
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• potential for a better bottom line,
• access to information,
• participation in decision making,
• discretion over work processes,
• enhanced employability,
• support for family responsibilities,
• affirmation of an independent voice for
workers, and
• input into a range of workplace issues.
(Betcherman et al. 1994, 97)
A cornerstone of the effective highperformance workplace is maintaining and enhancing
the organization's relationship with its employees.
Today's environment calls for adversarial labourmanagement relationships to give way to more
cooperative approaches. Traditional collective
bargaining, characterized by the separation of
employer and employee interests, management rights,
and conflict and distrust, is viewed as a barrier to the
diffusion of high-performance workplace practices
(Downie and Coates 1995). While collective
bargaining remains a key feature of the North
American industrial relations system, it has been
suggested that it too must be more effective in
resolving conflicting interests and encouraging labour
and management to seek 'mutual gains solutions'
where such potential exists (Kochan and Osterman
1994, 199).
3.3European trends:
Business simulation is one of the method for
Conflict Management which is better than Case
Study Method. Because Simulation generates
different ideas and increases knowledge in the
workgroups and within the workgroups. Business
Simulation should be used as decision-making
process.In Conflict Management System a firm
decision to be taken to solve conflict issues
constructively & effectively.
3.4 Ireland trends:
Union and non-union firms tend to have
different conflict management systems. Typically,
unionisedorganisations have formalised disciplinary
and grievance procedures to address workplace
problems.In relation to grievances, for example, the
procedures normally involve the use of several
formal steps, the first of which requires the employee
to put their case directly to their immediate manager.
After submitting a grievance, an individual employee
is normally represented by a trade union shop
steward and then possibility by a trade union official
if the grievance travels up the organisational
hierarchy. On the management side, progressively
higher levels of managers become involved if the
grievance is not resolved at the first or intermediary
stages of the procedure. The last stage of the
procedure invariably involves a formal adjudication
of the problem (Turnbull 2008). In the Irish case, this
may lead to the involvement of an external
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independent party such as the Rights Commissioner
and /or The Labour Court.
Although unionisedorganisations gravitate
towards the conflict management system elaborated
upon above, there is considerable variation in the
extent to which organisations are successful in
settling workplace disputes and grievances. Much of
this variation is due to internal organisational
attributes such as a lack of shared understandings
between employees and managers about core
organisational goals, a history of good or bad
industrial relations, poorly designed or inadequately
implemented conflict management systems and
employee
resistance
to
workplace
change
(Walton,Cutcher-Gershenfeld, and McKersie 1994)
Procedures for handling grievances and
disputes in non-union organisations are usually seen
as less formalised than in unionised firms. Unionised
firms tend to have 'deeper' formalised conflict
management systems than non-unionised firms: on
the one hand, unionised firms are more likely to
possess a greater number of conflict management
procedures and on the other hand, non-union firms
are probably more accepting of informal methods to
resolve disputes at the workplace such as line
managers settling a problem with employees without
using formal procedures (Feuille and Chachere
1995). But these differences between union and nonunion organisations should not be overplayed. Many
non-unionisedorganisations have formalised conflict
management procedures. To comply with the aims of
employment legislation, organisations are in many
instances required to establish formal procedures
(Dobbin and Kelly 2007). Conversely, a fair amount
of informality can be found in unionised firms;
frequently, informal discussions between union
representatives and management can either avert a
potential conflict or secure agreement about an ongoing problem.
The significant difference between unionised
and non-unionisedorganisations on conflict
management is that the former normally use
collective procedures while the latter normally use
procedures that focus on the individual employee
(Budd
and
Colvin
2005).
In
unionisedfirms,employees can be represented by
trade unions in negotiated conflict management
procedures.
Incontrast,
conflict
management
procedures in non-unionised firms are likely to be
unilaterally written by management and are unlikely
to allow an employee to be represented by a trade
union official.
Conflict management systems in non-union
organisations
are
less
likely
than
unionisedorganisations to gravitate to a uniform
model yet they are likely to share some similar traits
(Lewin 1987).Non-union organisations are likely to
assume that management-employee interactions are

ISSN: 2231-5381

based largely on trust and unity of interest. As a
result, workplace conflict is likely to be regarded as
deviant and to some extent a symptom of managerial
failure
(Rowe
1997).
Thus,
unlike
unionisedworkplaces,where problems at work are
considered to be almost inevitable, workplace
conflict in non-unionised firms is not seen as either
desirable or inevitable, but something that needs to be
managed and kept to a minimum (Peterson 1992).
Non-union organisations are usually of the view that
the professional integrity of managers ensures that
workplace conflict will be addressed effectively and
fairly. Non- union organisations tend to prefer
workplace conflict remaining in-house: strenuous
efforts are normally made to avoid an employment
grievance or dispute ending up in front of an
Employment Tribunal or any other public dispute
resolution agencies (Lewin 2001).
Different views exist about the nature of
conflict
management
systems
in
nonunionisedfirms.Perhaps the dominant view in the
industrial relations literature is that employees do not
enjoy full procedural justice as their ability to appoint
a representative of their choosing is restricted (Fernie
and Metcalf 2004). Some aspects of the human
resource management literature adopt a less
criticalstance and even suggest that interesting
experiments in the management of workplace conflict
are occurring in non-union workplace settings
(Fincher, Lipsky and Seeber 2003). This literature is
mostly American in origin and more or less focuses
on the emergence of alternative dispute resolution
(ADR) at the workplace. This literature suggests that
the extent to which non-union multinationals adopt
innovative conflict management strategies is tied to
the extent to which they diffuse ADR practices.
4. DISCUSSION AND CONCLUSIONS:
 The dispute resolution processes in place are many
and varied. There is clearly no one best way. What
seems to be occurring is a lot of experimentation.
 The majority of processes are informal and rely
heavily on open-door policies, either solely or in
combination with other types of conflict resolution or
complaint processes—typically, senior management
review. Peer review and ombudsperson-type
processes are rare. Organizations with a unionized
work force have a standard multistep union grievance
procedure.
 For the most part, organizations do not broadly
communicate information about their conflict
resolution process. There is a strong reliance on
managers and supervisors, HR, or the 'culture' of the
organization to make employees aware that there is a
process available.
 Few informal complaint processes are documented
in writing. The more formal processes have a written
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purpose and/or a description of the process with
specific steps and time limits occasionally specified.
Comprehensive and clearly defined processes exist
for discrimination and harassment complaints.
 The informal and formal processes are available to
all employees, and there are few restrictions on the
types of issues that can be brought forward.
 Few processes provide a written guarantee of
fair treatment or no reprisals, particularly if they
are informal processes.
 With the exception of a peer review and some
employee-manager committees, management
retains control of the process. The final decision
maker is not independent of management.
 Little tracking and few statistics are kept on use of
the process or types of issues that arise. While formal
and informal processes exist in organizations, they do
not seem to be used frequently. There is a general
sense that there have been fewer conflicts in the
workplace in recent years.
 The HR department usually is responsible for
the design and implementation of the conflict
resolution process. HR plays a facilitating role,
generally acting as consultant to both employees and
management. Line management or operations are
typically responsible for use of the process or for
ensuring that policies are followed.
 The emphasis is on resolving issues at the lowest
level and as close to the situation as possible, with
employees and management taking ownership over
conflict resolution.
 Training on conflict resolution is minimal in
most organizations, although managers and
supervisors may receive such training indirectly as
part of management development or first-

linesupervision training. Conflict management or
dispute resolution skills are not clearly identified as a
core competency.
Effective Conflict Management System
needs to be developed as per organizational
requirements to avoid destructive or high level of
conflict to achieve business excellence in
organizations.
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Abstract: Education means more than acquiring
knowledge. It empowers people to develop
personally and become politically active. This
paperhowever reveals education in chemical
engineering and its visions and missionincluding
the essence of curriculum reform and
personneldevelopment to meet today and future
challenges of Indianchemical engineers. The paper
aims at changing scenario in present engineering

education in India. The paper attempts to replicate
the impact of professional chemical engineers to
thenation's development and improvement in the
welfare of the societythrough producing skilled
engineers and conducting applied research.

I.
Introduction
India is a developing country in south Asia. It has
made advanced progress in the field of science,
engineering and technology. After independence
there were a handful of colleges and universities
offering courses in engineering and technology.
Today, there isdrastic increase in the number of in
engineering institutes. In recent time, the study
ofengineering generally has received less attention.
A number ofstudies suggest that socio-political
factors such as the levelof technology acceptance
are not solely responsible. [1]However; it is
nowadays less common for parentsto advise young
people tostudy a natural science or a technical
subject. Disciplinessuch as business administration,
accountancy, law,psychology, and medicine
appeared to be more attractive thanengineering
studies, which are regarded as more difficult and
less lucrative. [3]Scenario has totally changed in
present, youngsters are eager to join engineering
institutes. Of great influence seems to be the actual
situation in the job market for engineers (chemical
engineers inclusive), which includes early
retirements, and cautious recruiting practices by the
employers. Today India is one of the largest
producers of engineers after China and US.
Later, chemical engineering departments were set
up in few other tertiary institutions. Over a hundred
universities are present in India of which
considerable percent of them offer chemical
engineering. Today, Institute of National
Importance like IITs, NITS, Elite status granted
State
and
Private
universities
provide
undergraduate and post-graduate courses in india.
Enormous growth in chemical engineering
education was seen in the year whenapproval was
given to private owned institutes for exploring the
courses in chemical engineering and technology.
The local Chemical Engineering is faced with an
environment in which employment is temporal,
unstable, and scarce. The orientation of the
chemical engineering education received must
change to accommodate the highlighted problems.

Development of a nation can be made on the
principle that the people are fully informed,
educated and prepared to work very hard, be firm
and stable both in planning and execution. Planned
economy must put into consideration profitable
utilization of the material resources and manpower
of the country [9].
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I. Eligibility criteria for Admission to Chemical
Engineering UG/PG Programme
The criteria‟s needs to be fulfilled who wish to
enrol to UG degree programme in any discipline of
engineering, chemical engineering inclusive.
Criteria are,
1. Candidate should be an Indian National and
should have passed the HSC examination of
Maharashtra State Board of Secondary and
Higher Secondary Education or its equivalent
examination
2. Secured minimum 50 % marks in the subjects
Physics,
Mathematics
and
Chemistry/Biotechnology/Biology.
3. Obtained a positive Composite score and All
India Rank in JEE (Main) given by CBSE.
Criteria for students who wish to enrol for PG
programme are:
The candidates should fulfil the following
eligibility criteria:
1. Candidate should be an Indian National.
2. Candidate should have passed Bachelor degree
or equivalent in the relevant field of
Engineering/Technology
from
State
Governments/MHRD approved institutions.
3. The candidate should possess Bachelor degree
in
the
relevant
course
of
Engineering/Technology as specified in the
eligibility criteria of the concerned University
for which admission is being sought to a
particular
Post
graduate
degree
course/specialization.
The eligibility criteria for admission to UG/PG
programme are in accordance with the guidelines
laid down by Directorate of Technical Education,
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Maharashtra state, India. There are compulsories or
core courses, the required and electives in the
curriculum. Compulsory courses are those courses
that are considered very important to the discipline
which students must not only have knowledge of,
but should have a minimum pass in them before
they can be considered as well cultured products in
their respective fields. Required courses are
considered relevant and knowledge of such courses
is considered adequate. Student must register for
them and have the knowledge and also obtain a
pass mark in the examination before they are
graduated. [16]
II. Graduation Necessities:
Indian universities have bought some changes in
their prescribed syllabus. Also they have
introduced new system of marks and grades.
Numerous universities adopted the cumulative
grade point average system (CGPA) on a scale of
10.Under this system, all courses taken by a student
are used in calculating his class of degree. Student
has to complete the course with compulsory and
electives having particular credits. Grade points are
allotted with respect to credits for the subject and
SGPA is calculated. It shows the academic
performance of the student.
Taking an example of course of UG, PG
and PhD as per the guidelines and rules laid by
North Maharashtra Jalgaon. In the first two years of
a UG course, students are exposedto the basic
engineering courses such as design of engineering
drawing, strength of materials, principles of
electrical engineering and electronics, statistics,
economics, advanced mathematics, material
science, workshop practice and management.
The degree course UG course shall be of 52 credits
for 1st, 2nd and 3rd years. There shall be total 200
credits allotted for 4 year degree course. The
credits shall be awarded as 1 credit for 1 hour
theory lecture and 0.5 credits for 1 hour practical /
tutorial. There shall be some credit courses having
grade points and some audit courses having audit
points. However audit points shall not be counted
in calculation of final SGPA and CGPA.
The syllabus of UG course shall be divided into 5
groups with credit distribution as given in the
following table:
Sr.
no.
1
2
3
4
5

Group name
Basic sciences
Basic Engineering
Humanities, Social Science
& Management and skills
Programme Core
Electives
Total
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Group
code
A
B
C

Credits

D
E

107
16
200

35.5
30.5
11

Degree shall be awarded to students earning credits
of all eight semesters (Minimum 200 Credits) and
completing of minimum number of Audit Points.
Requirements for completion of PG course
depends on the following rules and guidelines. In
the first year of a PG course, students‟ knowledge
is widened with advanced core subjects of
engineering.The PG course is generally of 60
credits. The credits shall be awarded as 3 credits for
3 hours theory. There shall be some credit courses
having grade points and some audit courses having
audit points. Second year of PG course is devoted
to Industrial training/research in renowned research
centres. However audit points shall not be counted
in calculation of final SGPA and CGPA. Student
wishing for higher education like PhD should have
Master‟s degree in relevant engineering field and
must have scored a valid GATE score (Graduate
Aptitude test in Engineering) or should have passed
the Pre-engineering entrance test for PhD for the
concerned university.[19]
The chemical engineering curriculum is anchored
onthree points which are to ensure adequate
theoreticalinstructions, adequate practical exposure
andentreprenuerability.
III. Chemical Engineering syllabus in Indian
universities
The University Grants Commission (UGC)
sanctions programmes of Indian universities in
collaboration with All India Council for Technical
Education (AICTE) with respect to engineering
disciplines. The Chemical Engineering institutes in
India operate on the syllabus guidelines laid down
by AICTE. The need for a curriculum reform is
necessary on the recognition of changes taking
place in the local and worldwide social
environments and societies, scientific and
technological wise. The traditional curriculum was
successful for many years and was oriented
towards a world of different conditions: mass,
stable and well-paid employment; protected and
buoyant economy. There is a need for curriculum
reform to prepare a Chemical Engineer of all times
[10]. One that is able to cope with both
traditionaland new frontiers of Chemical
Engineering, because the young Chemical
Engineers probably will find a closed traditional
environment and an open challenge to build a new
career as discipline and profession. Such a
curriculum reform has to include at least subject
contents,
pedagogy,
assessment,
academic
environment and rules. The core curriculum is
responsible for the confidence with which chemical
engineers integrate knowledge from many
disciplines for the solution of complex problems.
The curriculum provides a background in basic
sciences including Mathematics and Physics. This
background is essential for a rigorous study of
topics central to chemical engineering like
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Multicomponent thermodynamics and kinetics,
Transport phenomenon Separation processes,
Process design and control, Plant design and
systems
engineering
for
process
safety,
Environmental protection and economic operation.
The curriculum is designed by the AICTE which
depend on the expertise of the academic staff of the
various chemical engineering programmes for
university programme. Some prominent Institutes
like IITs,NITs and some state universities have
modified the curriculum by introducing industrial
training for pre-final year students. Introduction of
six months industrial training or research in a
renowned national laboratories have boosted
industry-academia interactions. It is helping the
students to understand the actual working of the
Industrial plants and process. It has now changed
the perception of students towards the industries
and research centres. It will be helpful for
generation of future technocrats which would cater
the needs of industries as well as the technological
research and development.The objective of setting
minimumacademic standards is to ensure that no
matter whichinstitution a student graduates from,
he or she has the minimal capacity to provide the
required chemical engineering services. The benefit
of this becomes more appreciated when it is
realized that an individual has the option of
undertaking an undergraduate programme in one
university and the postgraduate in another. It is
only a minimum standard at the undergraduate
level that can guarantee that such a student will be
able to pursue a higher degree in another
institution. The chemical engineering curriculum is
constantly being reviewed to accommodate new
developments and to expand the entrepreneurial
potentials of chemical engineering graduates.
The core of traditional Chemical Engineering has
to be preserved as the basis for new developments
as well as for traditional engineering; however it
has to be expanded to new subjects, at least new in
our environment, as are bio,Nano,medical and
computational engineering. Many allied branches
have evolved nowadays such as Petrochemical,
Polymer, Paints, Oleo chemicals and surfactants,
Food engineering, Paper and pulp, Biochemical
engineering.Moreover, the formation for enterprise
and for research and development based on new
knowledge should be stressed. This new core of
Chemical Engineering has to be supported on
strong and modern formation in mathematics,
chemistry, physics and biology.
The new directions of the curriculum should
embrace new scope: from nano to macro scale;
steady and unsteady states; traditional and new
frontiers of Chemical Engineering science and
technology, business vision and a universal
perspective.
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IV. Challenges of Chemical Engineering
Education in india
India is a large country with adequate manpower
and resources. Nature has been very kind to us in
that abundantresources like coal and minerals.
However, we have nowcome to the realities with
our potentials to some extent. India is rich in
natural resources and being recognised as one of
the fastest growing economies in the world. Years
by, America used to be called new world, on the
same planet with India. Thecountry has witnessed
many
developmental
plans
but
lackof
understanding, patriotism, and dedication seem to
haveput these plans in pieces.Today India has to
work much faster and constructively in the areas
ofCritical Infrastructure,Unemployment, Human
Capital
Development,National
Security,
Intelligence and Wealth Creation, Energy
alternatives & its generation, Environmental
friendly processes and Prevention of Terrorism.
Till date, India is a developing nation. There is a
basic requirement to produce better engineers with
excellent potentials and skills to cater the needs of
the industry. Energy, Oil, Food, all non-oil and
manufacturing subsector can be the main basis for
achieving development in India. Once the
manufacturing sub sector is not functioning, the
multiplier effect it has on other sectors of the
economy that can help awaken and generate all
round development will be lacking. Today, there is
need for sound chemical engineering education in
India.
V. Funding and Facilities.
India is the largest democracy in the world,
functioning on the principle of federal system.
Universities are owned by the Central, State
governments and Private individuals. Government
has set up Institutes of National Importance such as
Indian institute of Technology (IITs), National
Institute of Technology (NITs). The state
governments have also set up University
departments and Institutes having Elite status and
potential of excellence. University Grants
Commission (UGC) is a statutory body of
government of India provides funding for various
research projects in IIT, NITs, State, Central and
deemed universities. Council of Scientific and
Industrial Research (CSIR) is also government
organisation with different laboratories and
institutes throughout the country provides funding
to boost research in scientific field.Thecentral and
state governments‟ universities relypredominantly
on the governments for funding while theprivate
universities obtain their incomes from the fees
theycharge the students. Other sources of revenue
areendowments, investment income, grant and
gifts. Over theyears, governments‟ subventions to
universities have neverbeen adequate. In India, the
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distribution to education as a share of GDPhas
increased slightly. The percentage of GDP,
expenditure on education has gone up from 2.9% in
2008-09 to 3.3% in 2013-14. In 2014-15, it slightly
raised to 3.5%.In 1993, the Government of India
allocated a budget of 1310 crores while in 2013 it
rose upto 65869 crores for education.However,
because ofthe increase in the demand for
engineering education and existing high decadence
in the infrastructure, the effect of the increase in
funding could not be noticed substantially.
Today, The IITs and NITs have well equipped
laboratories, furnished classrooms, good qualified
and experienced staff and spacious campus. On the
same grounds, some private institutes and state
universities have developed.In the present
circumstances, there are many reputed institutes for
higher education with all the facilities for
promoting teaching, learning and research. Still
some of the Institutes need to be developed on
same grounds for providing an impetus to the
research and teaching. It will lead to production of
sufficient and prepared science graduates necessary
for driving the technological and socioeconomic
development.
The numbers of engineering institutes have
increased with respect to their intake capacities and
indirectly the aspirants.
Some institutes do not possess permanent
staff, classrooms and laboratory equipment‟s. The
situation is partly responsible for the reason why it
has been increasingly difficult to run experiments
effectively for students.
The inadequacy in
teaching, laboratory and workshop facilities has
contributed to the diminution of the quality of the
chemical engineering graduates in India. The
implication of the scenario is that only a small
proportion of the students benefit from the current
pedagogical system. The high cost of computer and
teaching aids ownership is a major constraint to
acquisition of the items. Access to affordable and
reliable internet connectivity is only available in a
few institutions even then power fluctuations have
considerably reduced the reliability of the access
and inadequate bandwidth also makes access
difficult. [13]
The National Assessment and Accreditation
Council (NAAC) is an autonomous body
established by the University Grants Commission
(UGC) of India to assess and accredit institutions of
higher education in the country. Guided by its
vision and striving to achieve its mission, the
NAAC primarily assesses the quality of institutions
of higher education that volunteer for the process,
through
an
internationally
accepted
methodology.[18]
The National
Board
of
Accreditation (NBA), India was
established
by AICTE (All India Council of Technical
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Education) as an autonomous body for periodic
evaluations of technical institutions & programmes
basis according to specified norms and standards as
recommended by AICTE council. It has the full
authority to recognise or derecognise institutions
and programmes under them. It is the only
authorized body in India entrusted with the task of
undertaking accreditation of technical education
programmes.[17]
Indian
Institute
of
Chemical
Engineers(IIChE) was established just before the
Indian Independence to cater the need for such a
forum within the country to rear the nascent
initiatives for spread of chemical engineering
education and foster the interest of the
profession.The Institute has emerged as the apex
professional body of chemical engineering
professionals in India and has developed a distinct
profile of its own which is everchanging. Even as
the IIChE is always moulding itself and playing a
proactive role to keep up with the dynamic needs of
the society and the economy. The activities of the
Institute includes organizing meetings, conferences
and seminars; arranging workshops, refresher
courses and counseling sessions; promoting
research; guiding chemical engineering students in
career planning; and initiating any other activities
which are of social, technical and professional
relevance to their members. They serve as open
fora for their members who regularly gather for
informal get-togethers and exchange of notes. The
Regional Centres also confer awards, prizes and
scholarships.
The migration of skilled individuals to other
nations is referred as the brain drain or the human
capital flight. This migration of talented individuals
may be due to conflicts, lack of opportunity, or
health hazards where they are living.In India, brain
drain is more because educated individuals are
emigrating for higher wages and better
opportunities. It has been in our consciousness
since 30 years and many bright youngsters have
emigrated mainly to US from early 1960s onwards
including a large fraction of the graduating class at
IITs in India.
Identified five different components of brain drain:
(i)Professionals in academics who moved to the
industry where they get better pay for their
services.
(ii)Lecturers and students who left the region to
acquire more knowledge and skill but later refused
to return.
(iii)Skill professionals who abandon the practice of
engineering in favour of other more lucrative
economic activities and political appointments
which are not related to their training.
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(iv)Skilled professionals, although in their field
oftraining, who do not devote their full attention to
their job because of their efforts to supplement their
earnings through other unrelated economic
activities. [1]
Advantages
The money the emigrants have sent back home
has helped in alleviating poverty in their
homes.
It has resulted in less child labour, greater child
schooling, more hours worked in selfemployment and a higher rate of people
starting capital intensive enterprises.
The money remittances have also reduced the
level and severity of poverty.
Moreover, the money migrants sent back are
spent more in investments such as education,
health and housing, rather than on food and
other goods.
Disadvantages
Due to the influence of brain drain, the
investment in higher education is lost as the
highly educated person leaves India and
becomes an asset to other country.
Also, whatever social capital the individual has
been a part of is reduced by his or her
departure.
With all the college graduates leaving their
homelands, it raises the question as to whether
their skills are being put to good use in the
destination country.The chances of Brain
Waste are possible. I
In a similar way, there is a shortage of skilled
and competent people in India.
A tremendous increase in wages of high-skill
labour can be seen now in India.The
emigration has also created innumerous
problems in the public sector.
Every year, thousands of highly talented
doctors, engineers, scientists and other intellectuals
leave India and migrate to foreign countries. They
generally go to U.S.A, UK, Canada, West
Germany, etc for monetary gains and facilities for
higher research. US is the biggest gainer from the
loss of India due to brain drain. In 2010, India with
an estimated stock of 11.4 million emigrants was
the second emigration country in the world, behind
Mexico (11.9 million). In absolute terms, India is
among the countries which lose most highly-skilled
workers to foreign markets. In 2000, India was, for
example, the first sending country of physicians
with 57,383or 9.9% of the total number of
physicians trained in the country going abroad.
India and the Philippines supply most foreigntrained doctors and nurses to the OECD, notably to
English-speaking countries. The emigration of
health professionals has negative effects on India,
especially in rural areas where the density of
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doctors is lower than in urban areas. Despite
increasing internal demand, India still has a very
low density of doctors (0.6 per thousand people in
2004) compared with 3 in the US and 2 in Canada.
Most of the students who go abroad for
higher studies do not return to India. After seeing,
the affluent life of foreign countries they lose all
interest in their own country. Many Indians are
teaching at various US Universities and other
Institutions of higher learning. Some of them are
placed on quite lucrative and high posts. There is
another attraction of leading a higher standard of
living in foreign countries, because the technical
experts and intellectuals, are give special facilities
there. In foreign countries, there is the advantage
that while learning a person can also earn his own
living. The stipends in foreign countries are
sufficient enough. A frugal Indian Student living
there can also save something to send home.
There is no doubt that India is having vast natural
and man power resources. If both these resources
are put to the maximum utilization astounding
advancement can be achieved in all fields. These
technical and other talented reasons that we lose
every year, can greatly help in the development of
our natural resources.
VI.Staff Training and Retention
The training of academic staff is ordinarily a
continuous exercise to ensure consistent
improvement in the quality oftheir outputs. The
training is in two-fold: training to acquire minimum
qualification (PhD) to teach and continued
professional training. Usually, local training within
each nation is cheaper than overseas training but
more strenuous because of inadequate facilities,
literature and distractions arising from the need to
meet the necessary demands. However, over time it
has always been difficult to get the trainees back to
their respective countries after the completion of
their study. When related to economy, one US
dollar was equivalent to approx. 60 Indian
rupees.Hence, this exchange provides good
attraction to move out. [1]
Salary is one of the issues;self-fulfilment interms
of output via research efforts is also part of the
driving force. The salary and service benefits paid
to engineering teachers in India is insufficient, they
migrate to other countries especially the United
States of America, or local industry for better pay.
AICTE has now given the guidelines of grade pay
in the engineering institutes in different class of
professor, reader, asst. professor and Lecturer.
Academics from within migrate to foreign
countries because of high wages that they pay to
the academics and relatively better equipped
laboratories. The picture has changed today. Many
universities have now developed well equipped
laboratories and college campus. Private, state and
central universities have now started a high pay
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scale according to AICTE norms to the faculty
members to inhibit the migration. Government has
taken initiatives to invite foreign industries to setup
their plants in India which could help in reduction
of drain. [15]

technologies. Their impact in the newer areas
will be enhanced by continuing the core
curriculum, and augmenting it by expanded
examples of applications, incorporating
biology in all core courses, and including
orientation towards both product and process
design. By offering imaginative courses using
new teaching methods and tools, and by
providing intellectual challenges, we need to
attract the best and the brightest to chemical
engineering, and educate them to become
leaders in industry, academia and society.
The potential for a new Golden Age
ofChemical Engineering then rests on
transformative trends that favour leadership
and contributions from chemical engineering
and a broad vision of the profession. Through
this principle, we can attain our ultimate
professional goals to create value and to
advance the quality of life.

Conclusion:
The discipline of chemical engineering is
undergoing a major transformation which
continues to withstand the tests of time.
Negligence may pose potential threatto the
industrialization and indirectly economics of
any country. It is obvious that there his lack of
professionalcommitment among members of
the engineering profession.
Skills developed as result of a solid foundation
in the fundamental sciences - chemistry,
physics, mathematics and now increasingly,
biology - along with a quantitative engineering
science approach, have permitted chemical
engineers to move rapidly into many emerging
4.
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Abstract -In the present investigation a rural tank was
selected at Velhale village, Dist. Jalgaon to study the
physico-chemical properties to assess the water
quality status. The physico-chemical parameter such
as temperature, pH, conductivity, chlorides, free CO2 ,
alkalinity, total hardness, calcium, magnesium, TDS,
BOD, and COD were investigated. Water temperature
fluctuated from 26.07oC to 30.66oC, pH 7.93 to 9.35,
Electrical Conductivity 707.86 to 1056 µmhos/cm,
TDS 260 to 480 mg/L, , alkalinity 174.30 to 254.27
mg/L, total hardness 189.33 to 226.05 mg/L, calcium
26.39 to 47.70 mg/L, magnesium 19.37 to 41.88 mg/L,
Chloride 103.62 to 207.02 mg/L, Free CO2 13.09 to
28.04 mg/L, DO 5.95 to 7.35 mg/L, BOD 1.20 to 2.10
mg/L, and COD 26.85 to 33.12 mg/L.The higher
values of TDS and hardness in the tank is an
indication of water pollution. The estimated water
quality parameters were compared with ISI and WHO
standards. The tank water was found to be suitable for
irrigation and fisheries.

selected for water quality assessment and results
obtained are compared with standards of ISI and
WHO.
Materials and methods For analysis six water samples were collected from six
different places in the Velhale tank. The one sampling
station was at the distance of 10m from the other
sampling

station.

From each

sampling

station

following types of water samples were studied for
each month of every season. Water samples for
analysis were collected in sterilized two liter capacity
polyethylene

can

having

double

stopper.

The

temperature was recorded on the spot using 1x10
thermometer, DO was fixed at the time of sampling

Keywords - Physico-chemical parameters, COD,
BOD, TDS etc.

and the other parameters like pH, con d u c t i v i t y

Introduction Velhale tank is situated at 21o00’00" N latitude and

calcium, magnesium, TDS, BOD, and COD were

75o 52’00" E longitude. Velhale tank is amongst the

and conductivity, pH meter and conductometer were

few

The

used. The standard procedure as given by APHA

construction of this tank was started in 1952 and it

(1995) [4] and Procedures followed using the

was completed in 1955. The catchment area of

literature given in Trivedi R.K. and Goel P.K. (1986)

Velhale tank is 27.32 sq.km. Storage capacity of this

[17] were followed for water analysis. The samples

tank is 1.99 m3 Velhale tank is earthen type tank and

were collected from April 2007 to February2008.

larger

tanks

of

Bhusawal

district.

c h l o r i d e s , f r e e C O 2 , Alkalinity, total hardness,
estimated in laboratory. For the determination of pH

spillway of tank is channel type ungated.
Water of this tank is supplied to Varangaon town
and Sakri, Fulgaon, Jatgaon, Manyarkheda Villages.
Water of this tank is contaminated due to the
percolation of fly ash from the pipes which passing
over the tank. The tank water is mainly used for
irrigation and fisheries.
In present investigation the physico-chemical
parameters of water at Velhale and storage point were
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The hydrogen ion concentration of the water is

Results and discussion-

Table no.1 Minimum and maximum values of the influenced by biological activities beside an addition of
physico-chemical parameters of Velhale Tank chemical substances. Presence of organic matter in
during April 2007-February 2008

large quantity may lower pH values due to the release
of CO2. pH is an indication of type and intensity of

Sr.

Physico-

Units

No.

chemical

used

Parameter
1

Temperature

2

pH

3

Electrical

pollution. In the present investigation, higher pH values
Minimum

Maximum

values

values

26.070C

30.660C

found in rainy season. The overall pH is high and water

7.93

9.35

is alkaline. The pH ranged between 7.93 to 9.35

µmhos/cm

707.86

1056

mg/L

260

480

0

C

Conductivity
4

were found in winter season and lower pH values were

Total dissolved

indicating

alkaline

water

reaction

which

was

considered to be highly conductive for aquatic life.
Similar pH values have been reported by Kiran et.al.,

solid
5

Total Alkalinity

mg/L

174.30

254.27

(2005)[8]. Higher pH during the winter season was

6

Total Hardness

mg/L

189.33

226.05

possibly due to exhaustion of the carbon dioxide from

7

Calcium

mg/L

26.39

47.70

tank water for photosynthesis (Bandela 1998) [5].

8

Magnesium

mg/L

19.37

41.88

9

Chloride

mg/L

103.62

207.02

10

Free CO2

mg/L

13.09

28.04

11

Dissolved

mg/L

5.95

7.35

Electrical Conductivity During the period of present work, the maximum
conductivity of tank water was found in rainy season
and less in winter season in accordance with the

Oxygen
12

BOD

mg/L

1.20

2.10

13

COD

mg/L

26.85

33.12

Temperature-

water are given in Table no.1. The highest temperature
of tank water was recorded in summer and lowest in
winter season. As rise in temperature leads to the
speeding up to the chemical reactions in water,
reduces the solubility of gases and amplifies the taste
and odour. The temperature influences different
physiological process of algal blooms. It also
enhances the metabolic processes in certain species
which leads to high pollution load. Mane A.M. and
Pawar S.K. (2007) [6] reported that as higher
temperature recorded in May. Kamal Kishor, B. D.
Joshi and Deepali (2005) [7] showed temperature
fluctuation of pond water at Khanpur village in
Bareilly district (U.P.) which ranges between 11.30C
to 19.60C. Similar results have been observed by S. A.
Manjare, S. A. Vhanalakar and D. V. Muley (2010)
pH -

ISSN: 2231-5381

their investigation of water from Khadkawasala
reservoir, Pune. Electrical conductivity is measure of

The physico-chemical parameters of Velhale tank

[1].

observations made by Kamble et.al.,(2008) [16] during

the total amount of dissolved ions in the water but
rather the total amount of dissolved ions in the water. In
present study least value recorded in winter season. The
least value in conductance in winter season also
recorded by Jadhav and Deshmukh (2006) [9] during
the study of Rankala and Kalamba lakes water of
Kolhapur district. During the present investigation the
maximum conductivity was observed in rainy season,
which

was

1056

(µmhos/

cm)

and

minimum

conductivity was recorded during winter season, which
was 707.86 (µ mhos/cm).
Total Alkalinity During the study period the minimum value of
alkalinity was 254.27 mg/L and minimum value was
159.67

mg/L

during

rainy

and

winter

season

respectively. Noor Alam (2008) [3] recorded the same
results in their investigation of Pachamba Pond water
(Giridih). He reported that the total alkalinity was due
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to bicarbonates which varied from 76 to 135 mg/L. sample were found in summer season. Ravikumar
Occurrence of high bicarbonates indicates the presence et.al.,(2006)[12]recorded the minimum concentration of
of sewage rich alkaline substances and also high values magnesium was noticed in rainy season i.e. in July to
of alkaline pH showing that the pond is highly September and maximum was recorded in May i.e in
productive. Kanungo et.al., (2006) [10] also recorded summer season in their investigation on Kulahalli Tank
the minimum value of alkalinity in the month of water

near

Hrappanahalli,

Davanagere

district,

December while maximum during the month of June, it Karnataka. He has stated that when the rainfall is high,
was due to higher amount of bound carbon dioxide it deplete magnesium quantity in water. The minimum
during their investigation on Doodhadahri pond of and maximum magnesium values were 19.37 and 41.88
Raipur.

mg/L respectively. According to the standards of ISI

Total Hardness -

and WHO, it can be said that magnesium content

The hardness is mainly due to dissolved salts of values of Velhale tank water of most of sampling
calcium and magnesium ions present in water. During stations selected in study area are around prescribed
the present investigation, higher values of hardness limits.
were observed in winter season, while lower values Chloride were observed in summer season. Higher values of In the present investigation Chloride contents range
hardness can be attribution to low water level and high from 103.62 to 178.44 mg/L. The minimum and
rate of evaporation. The minimum and maximum maximum values of chlorides content were found in
values of hardness of tank water were 189.33 and winter and summer season respectively. In all the
226.05 mg/L respectively. But according to ISI and sampling point chloride contents were low in winter,
WHO standards, the desirable and the maximum this may be due to the higher concentration of chlorides
permissible values of total hardness for drinking water during summer may be due to reduced water level and
are 200 mg/L, 600 mg/L (ISI) and 100 mg/L, 500 mg/L occasional run off loaded with contaminated water in to
respectively.

the water body from surrounding villages. In the

Calcium -

present study the maximum chloride content was

In the present investigations, maximum values of observed in summer season. Similar results were
calcium were found in winter season while minimum recorded by Ravikumar et.al, (2006) [12]. In their
values of calcium were found in summer season. It investigation maximum chloride content was observed
ranges from 26.39 to 47.7 mg/L. Similar trends were in June. The increase in chloride content may be due to
observed by Ravikumar et.al. (2006) [12] during their increased temperature and evapotranspiration of water
investigation

of

Neelgunda

tank

water

near bodies.The same results were also recorded by

Harapanahalli. According to them, when the rainfall is Basavaraja et.al, (2011) [2].

According to ISI and

high, it depletes calcium quantity in water. Increase in WHO standards the desirable chloride content values
calcium values in winter season could be attributed to are 250 and 250-1000 mg/L. In the present study the
the rapid oxidation of organic matter in the substrate.

values of chloride were well below the WHO and ISI

Magnesium-

limits and as such, the water appears suitable for

During the period of present finding, mostly lower drinking, irrigation and fisheries.
values of magnesium were obtained in rainy season, Free CO2 which might be due to its dilution by rainwater while During the present investigation the maximum value of
higher values of magnesium in most of the water free CO2 found 28.04 mg/L in the winter season and
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minimum value of free CO2 was 13.09 mg/L recorded oxygen in water can kill the fish and other organisms
during summer season. The free CO2 values variation present in water e.g. Game fish requires at least 5 mg/L
was also studied by Kishor, Joshi and Deepali (2005) and coarse fish about 5 mg/L at minimum DO in
[7]. Similar results also recorded by Mahajan water (C.L.Patil 2004) [14]. Similar maximum and
S.R.(2001)[13] during their investigation on minimum values of DO recorded by Kanungo et.al,
elocological studies of algae from certain lakes of (2006) [10]. The minimum value was recorded in the
Jalgaon district of Maharashtra. He also recorded the months of August and maximum in the December, it
similar results in his investigation, he found the higher was resulted due to greater consumption of oxygen by
values of free CO in winter season this might be due to organisms during the rainy month. Similar values of
2

high abundance of phytoplankton in the tank. Water DO also recorded by Mahajan S.R.(2001) [13] during
rich in CO was comparatively less alkaline where as their investigation on ecological studies of algae from
2

water deficient in the CO2 was more alkaline at all certain lakes of the progresses in winter, may be due to
circulation by cooling and draw down of dissolved
stations of the Velhale tank in the present study.
oxygen in water.

TDS During

the

present

investigation

the

maximum

BOD -

concentration of TDS was recorded during winter In the present study period, the maximum value of
season and minimum concentration of TDS was BOD was recorded in winter season and minimum
recorded during rainy season. The lower TDS value value of BOD was recorded in summer season. The
during rainy season in tank water is obviously due to variation BOD values ranged from 1.2 to 2.1 mg/L.
dilution of water in this season. The similar results Kishor, Joshi and Deepali (2005)[7] recorded he BOD
were also recorded by Ravikumar et.al.(2006) [11,12] variation between 1.20 to 4.42 mg/L. The minimum
during their study on Neelgunda tank water near value of BOD was noted in the month of March and
Harapanahalli, Davanagere. They recorded the lowest their investigation on pond water at Khanpur village in
value of TDS in the month of August, and highest value Bareilly district (U.P). The biochemical oxygen
of TDS in the month of February. They gave the TDS demand is said to be low and such a water course is
value variation between 25.6-71.68 mg/L. In the rapidly restored. If the pollution load is massive large,
present study, among all the stations of the tank water quantities of oxygen are consumed during self
showed greater values of TDS. This was due to purification then the biochemical oxygen demand of
contamination of water. The results of such type was water is said to be high.
recorded by Mahajan S.R.(2001) [13] during their study COD period, on ecological studies of algae from certain lakes During the present study period, the maximum value of
of Jalgaon district of north Maharashtra.

COD was 33.12 mg/ L recorded in rainy season while

Dissolved Oxygen -

minimum value of COD was 26.85 mg/L recorded in

During the present study work, maximum dissolved summer season. Similar values of COD were recorded
oxygen was recorded in winter season and minimum by Jadhav and Deshmukh(2006) [9] in their
dissolved oxygen was recorded in rainy season. The investigation of water of Rankala and Kalamba lakes of
winter maxima can be attributed to the highest Kolhapur district of Maharashtra. In their study period
solubility of oxygen gas due to low temperature. The the maximum value was recorded in rainy season and
minimum quantity of dissolved oxygen required in minimum value was recorded in summer season.
water depends upon the individual organism. Low
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[17]

Conclusion Thus we conclude that the water parameters of the tank

Trivedy R.K. and Goel P.K.(1986) : ‘Chemical and
Biological Method for water pollution studies’ pp-8
[Environmental publications, Karad (India) 1986]

are well within the limits of ISI and WHO standards.
Hence the water would be used for drinking, irrigation
and fisheries. However continuous monitoring of tank
water is necessary to avoid any future drastic changes
in the quality of the water.
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- The paper is concerned with the inverse

unsteady-state

problem

of

determining

the

2.

A THIN ANNULAR DISC IN THE PLANE

STATE OF STRESS:
Consider a thin annular isotropic disc of

temperature (in heating and cooling process).
Homogeneous boundary conditions of the third kind

thickness h occupying the space D : a
h.

are maintained on curved surfaces of the disc.
The finite Marchi-Zgrablich and Laplace

r

b, 0

z

The differential equation governing the

displacement function U(r, z, t) is

transform techniques are used to find the solutions of
the inverse transient themoelastic problems of a thin

2

U
r2

annular disc.
Keywords Thermoelasticity, Annular Disc, Thermal
Stresses.

problem of determining the temperature (in heating
cooling

process),

displacement

and

functions of the disc occupying the space D: a
0

z

)atT

and at are Poisson's ratio and the linear

coefficient of thermal expansion of the material of the

The inverse unsteady state thermoelastic

and

(1

(2.1)
where

Introduction -

1 U
r r

disc respectively, and T(r, z, t) is the temperature of
the disc satisfying the differential equation

stress
r

2

T
r2

b,

h with the stated boundary conditions.

2

1 T
r r

T
z2

1 T
,
k t

(2.2)

The inverse problem is very important in
view of its relevance to various industrial machines
subjected to heating such as main shaft of the lathe
and turbine and roll of a rolling mill.

subject to the initial condition
T(r,z,0) = 0
(2.3)
the boundary conditions

A related problem of determining the
temperature, displacement and stress functions due to
partially distributed heat supply at z =
a thin annular disc

[2]

(0 <

T r , z, t

< h) in

is reconsidered to study the

T r , z, t

temperature (in heating and cooling process).
Discussion on some similar problems may
be found in


Ozisik

[3]

, Sneddon

k2

r

r

T (r , z , t )

0

(2.4)

r a

T (r , z, t )

0
r b

(2.5)

[8]

, Hetnarski and

Eslami [9].
The corresponding correct expressions are
derived in the present paper.

k1

Also, the numerical

z

T (r , z, t )

0
z 0

(2.6) and the interior condition

results are obtained and presented graphically.

ISSN: 2231-5381

http://www.ijettjournal.org

Page 266

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

Taking Laplace transform of Eqns. (2.10), (2.12) and

z
(2.7)

T (r , z , t )

f (r , t )

using the condition (2.11) gives

z

2

where k is the diffusivity and k1, k2 are the

z

radiation constants on the two curved surfaces of the

2

T*

q 2T *

0; q 2

s
k

2
n

(2.14)

disc.
In order to solve the differential equation
(2.2) subject to the conditions (2.3) – (2.7) we define
the finite Marchi-Zgrablich (FMZ) transform of T as
b

T(

n

, z, t )

rT (r , z, t ) S0 (k1 , k2 ,

n

r )dr

a

(2.8)

z

T*

0;

z

z 0

T*

f *(

n

, s)

z

(2.15)
Solving the differential equation (2.14) and using the
conditions (2.15) yields

T *(

n

, z, s)

f *(

n

, s)

with the inversion formula

cosh( qz )
.
q sinh( q )

(2.16)

T(

T (r , z, t )

n

n 1

, z , t ) S 0 (k1 , k 2 ,
Cn

n

r)

In order to find the inverse Laplace transform of

T*

in (2.16) we need to find the inverse Laplace
transform for G(s) given by

(2.9)
where S0 and Cn are given by Eqns. (19) – (21) and
(25) in the Appendix and

n

are the positive roots of

G ( s)

the transcendental equation (22). Taking the FMZ
transform of Eqns. (2.2)-(2.3), (2.6)-(2.7) and using

cosh(qz )
; q2
q sinh(q )

2
n

s
k

(2.17)

the operational property (18) with p = 0 in the
Appendix and conditions (2.4) –(2.5) we get
2

T
z2

Inverse Laplace transform of G(s)= sum of residues

1 T
k t

2
n

T

According to the method described in [5] we have
est

of

G(s)

at

the

poles

(2.18)

(2.10)

T(

n , z ,0 )

The poles and residues of estG(s) are given by

0

(i) q

(2.11)

T
z

T
z

0;
z 0

f(

2
mn

n ,t)

im

2
n

or

2
m

;

s

2
n

k(

m
m

2
m

)

, m 1,2,...

z

(2.19)
(2.12)
Now we introduce the Laplace transform with respect
to the variable t and define

T *(

e stT (

n , z, s)

(2.20)
n , z , t ) dt.

(ii)

q

0 or

s

k

2
n

0

(2.13)
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where

m

and

mn

are given by (2.19) and

n

are the

Now we can find the inverse Laplace transform of

positive roots of the transcendental equation (22) in

G(s) by using (2.18) – (2.21). Then, using (2.16) –

the Appendix.

*

(2.17) the inverse Laplace transform of T (

n

, z, s)

is given by

The mathematical formulation of the problem
described in this section has been studied earlier by
[2]

Pidadi and Khobragade
(2.23)
where we have made use of the convolution theorem
of Laplace transform. Thus the temperature T(r,z,t)
satisfying the conditions (2.2) – (2.7) is given by (2.9),

.

The first term not

involving the infinite series in (3.1) is missing from
the corresponding result of

[2]

. In the second term also

there is an error of a negative sign which may be
corrected by replacing f(r, t) by –f(r, t).

(2.22) – (2.24) and (2.19).
COOLING PROCESS
The temperature change T0(r, z, t) for the
3. THIN ANNULAR DISC SUBJECTED TO

cooling process satisfies the equation

PARTIALLY DISTRIBUTED HEAT SUPPLY
2

T0
r2

In this section an analysis is carried out for
the inverse unsteady state thermoelastic problem of
determining the temperature (in heating and cooling

(3.2)

process), displacement and stress functions of the disc

the boundary conditions

occupying the space D : a

r

b, 0

z

2

1 T0
r r

T0
z2

1 T0
k t

h with the

stated boundary conditions.

T0

HEATING PROCESS

k1

T0
r

0;

T0

k2

r a

T0
r

0
r b

(3.3)

Consider a thin annular disc occupying the
space D. For time t = 0 to t = t0 the disc is subjected
to a partially distributed and axisymmetric heat supply
f(r,t) from the interior point (r, ). After that, the heat
supply is removed and the disc is cooled by the
surrounding medium.
The heating temperature T(r,z,t) of the disc at

T0
z

T0
z

0;
z 0

0
z h

(3.4)
and the continuity condition

T0 (r , z , t0 ) T (r , z , t0 )
(3.5)

time t satisfies the equations (2.2) – (2.7) with u(r,t)

where T(r,z,t) is the heating temperature of the disc at

0. The solution of these equations is given by (2.9)

time t given by (2.9) and (3.1).
Applying FMZ transform with respect to r

together with

in Eqns. (3.2), (3.4), (3.5) and using the operational
property (18) with p = 0 in the Appendix together
with the conditions (3.3) we get
(3.1)

2

T0
z2

2
n 0

T

1 T0
k t

(3.6)

ISSN: 2231-5381

http://www.ijettjournal.org

Page 268

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

h

T0
z

T0
z

0;
z 0

( 1)
(

cos(p z ) cos( m z )dz
0

0

m
2
m

sin(h
p2 )

m

)

.

z h

(3.14)

(3.7)

In view of (3.13) –(3.14), the finite cosine transform

T0 (

n

, z , t0 ) T (

n

of (3.1) is given by

, z , t0 )

(3.8)
(3.15)

With respect to the variable z we define the finite
cosine transform as

ˆ
T0 ( n , p  , t )

Thus

h

T0 ( n , z, t ) cos(p  z)dz ; p 
0

Tˆ0

n

, p , t is given by (3.12) and (3.15).



Inverting the finite cosine transform and noting the

h

remark after Eqn. (3.13) we find

(3.9)
Taking the finite cosine transform of (3.6), (3.8) and
using (3.7) gives

t

k p2

2
n

Tˆ0

Tˆ (

n , p , t0

can be

determined by means of the conditions (3.6) and (3.8).
Indeed, from (3.6) and (3.16) we have

(3.10)

F
t

n , p , t0 ).

k

2
n

F

0

(3.17)

(3.11)
Solving the differential equation (3.10) and using the

n , p , t

Tˆ

n , p , t0

e

k p 2

2
n

t t0

.

(3.12)
In order to find

Before applying (3.8) we note the Fourier series
expansion

condition (3.11) we get

Tˆ0

(3.16)

where the unknown function F( n,t)

Tˆ0
t

Tˆ0

t0

Tˆ

n

m

( 1) m cos( mx)
2
m2
1

1
2

2

cos( x)`
,
2 sin( )

(3.18)

, p , t0 we calculate which yields

the finite cosine transform of the expression in (3.1).
First, we note that



( 1) cos( p z )
( m2 p2 )
1

h cos( m z )
,
sin(
h
)
m
m

1 1
2 m2

h

cos(p  z )dz

0,

(3.19)

0

where

(3.13)
which shows that the finite cosine transform of a term

m

and

p are given by (2.19) and (3.9). Now

using (3.8), (3.1), (3.16) and (3.19) we get

0

independent of z is zero. Therefore, while taking the

T0 (

n

, z , t0 ) T (

n

, z , t0 )

inverse finite cosine transform, a term independent of
z can be added. Also note that
(3.20)
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Then

F(

n

parameters are t0 = 0.05, z = 1, a = 0.5, b = 1.0, k

, t ) satisfying (3.17) and (3.20) is given

= 0.38, k1=k2= 0.25, = 0.7501, h = 1 and r = 0.5,

by

0.7, 0.85, 0.95, 1.0.

t

4.

t0

SPECIAL

CASE

OF

PARTIALLY

special

case

DISTRIBUTED

(3.21)

HEAT SUPPLY

The temperature T0(r, z, t) for the cooling process is

Consider

then given by (3.16), (3.21) and the inversion formula

a

wherein

the

prescribed function f(r,t) in (2.7) is given by

S0 (k1 , k 2 ,

T0 (r , z , t )
n 1

n r ) T0 (
Cn

n , z, t )

,

f (r , t ) (1 e t )( h

(3.22)
where S0 and Cn are given by (19) – (21) and (25) in
the Appendix. It may be pointed out that (3.16)

p )

m

that

1

and therefore

Following the simplifications, we find that T(r, z, t)

and h must be such

p for any values of m and  . For (4.2)

m

example, if h = 1 and
m

(4.1)

given by (2.9) and (3.1) reduces to

contains a factor
(

) (r 0.9)

p

= ¾ and then

where

 which vanishes for every

(4 m / 3)

choice of k with m = 3k and

n,

Bmn and Dn are given by

(h

n

)( 0.9) S0 (k1 , k2 ,0.9

n

)

2

 = 4k.

k (1 e t ) (e k mn t 1) /
2
(k mn
1)

Bmn (t )

2

k (1 e t ) (e k mn t 1) /
(k n2 1)

Dn (t )
These

n,

2
mn

2
n

; and

;

Bmn and Dn are given in special case of [1].

Similarly T0 in (3.16) reduces to

(4.3) and F in (3.21) simplifies to

(4.4)
FIG.1: Variation of T

T

T (r , z, t ) (0 t t 0 ) together with

T0 (r , z , t ) (t

t0 )

where T(r, z, t) is

(3.22), (4.3) – (4.4) , where
as

given by (5.2) and T0(r, z, t) is given by (4.22),
(5.3), (5.4).For clarity in the figure, the scales on
the two parts of the t-axis demarcated by

t

t0

are taken to be different. The values of other
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Thus the cooling temperature T0(r, z, t) is given by
[1]

n,

Bmn and Dn are given

.Using the series (3.19) it is easily verified that

the expression for T and T0 given by (3.22), (4.3) –
(4.4) and (4.2) satisfy the continuity condition (3.5).
Taking

t0 = 0.05 the variation of heating

temperature T(r, z, t) (0
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cooling temperature T0(r, z, t)

(t

t0) with t is

The pair of Eqns.(4) – (5) has a nontrivial solution

shown in Fig. 1. The values of other parameters are

only if

taken to be z = 1, a = 0.5, b = 1.0, k = 0.38, k 1=k2 =

J p (k1 , a )Yp (k2 , b)

J p (k2 , b)Yp (k1 , a )

0

0.25, = 0.7501, h = 1 and the curves are drawn for r
(8)

= 0.5, 0.7, 0.85, 0.95, 1.0.

Let

be the nth positive root of the transcendental

n

APPENDIX

equation (8). Using (4) – (5) we can write the solution

FINITE MARCHI-ZGRABLICH TRANSFORM

(3) in the following two forms

Let the Bessel differential equation of order p be given
by

x2 y

(x2

xy

2

p2 ) y

A
J p ( n x)Yp (k1 , n a) Yp ( n x) J p (k1 , n a) ,
Yp (k1 , n a)

yn ( x )

(9)

0

and

(1)
and let the boundary conditions be given by

y(a) k1 y (a) 0 ; y(b) k2 y (b) 0
(2)

yn ( x )

A
J p ( n x)Yp (k2 , nb) Yp ( n x) J p (k2 , nb) .
Y p ( k 2 , n b)

(10)
Define a function S p as follows:

The general solution of Eqn.(1) is

S p ( k1 , k 2 ,
y ( x)

A J p ( x)

B Yp ( x)

n

x)

An J p (

n

x)

Bn Y p (

n

x) ,

(11)

(3)

where Jp( x) and Yp( x) are Bessel functions of the

An Yp (k1 , n a) Yp (k2 , nb) ; Bn

J p (k1 , n a ) J p (k2 , nb).
(12)

first and the second kind, respectively, of order p.
Then the boundary conditions (2) yield

In view of (9) – (10) the function Sp is a solution of
Bessel’s differential equation (1) of order p and

A J p (k1 , a )

B Yp (k1 , a )

0

B Yp ( k 2 , b)

0

satisfies the boundary conditions (2). Because of this

(4)

A J p ( k 2 , b)

fact, the sequence of functions S p ( k1 , k 2 ,

n

x)

n 1

is orthogonal in the interval (a, b). Finite Marchi(5)

Zgrablich (FMZ) integral transform is defined as (see

where, for i =1,2, we have

[1], [2], [4], [7]

)
b

J p ( ki , x )

J p ( x) ki J p ( x),

f(

xf ( x) S p (k1 , k2 ,

n

x)dx

a

(6)

Y p ( ki , x )

n)

Yp ( x )

ki Yp ( x).

(13)
and its inversion formula is given by

(7)
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f(

f ( x)

n

) S p (k1 , k2 ,

n

x)

S0 (k1 , k2 ,

Cn

n 1

n

r)

An J 0 ( n r ) Bn Y0 ( n r ),
(19)

(14)
where the norm Cn may be written

An

Y0 ( n a) k1 nY1 ( n a) Y0 ( nb) k2 nY1 ( nb),

b

x S p2 (k1 , k2 ,

Cn

n

x)dx

(20)

a

(15)
The value of the integral Cn is given by (see Sneddon

Bn

J 0 ( n a) k1 n J1 ( n a) J 0 ( nb) k2
(21)

[8]

,
where

[ Prob. 8 – 14])
Cn

S p (k1 , k2 ,

n

x)

2

1

p2
2
n

x2

S p2 k1 , k2 ,

n

n

is the nth positive root of the transcendental

equation

b

x2
2

J ( nb),

n 1

x
a

J0 ( na

k1

J ( n a) Y0 ( nb) k2 nY1 ( nb)

n 1

(16)

Since S p satisfies the boundary conditions (2) we can

J 0 ( nb

k2

J ( nb) Y0 ( na) k1 nY1 ( na)

n 1

write
(22)
For a = 0.5, b = 1.0 and k1 = k2 = 0.25 the first 20
roots are listed in the Table. With p = 0 the FMZ
(17)

transform may be rewritten

Thus the FMZ integral transform and its inverse are
b

given by (13) – (14) and (17). Also, if we carry out

f(

n

)

rf (r ) S 0 (k1 , k 2 ,

integration by parts twice we can prove the
operational property

n

r )dr

a

(23)
together with the inversion formula

b

2

f 1 f p2
b
f
x 2
f S p (k1, k2 , n x)dx S p (k1, k2 , nb) f k2
2
x x x x
k2
x
a

xb

f(

f (r )

n

n 1

-

a
S p ( k1 , k 2 ,
k1

n

a) f

k1

f
x

2
n

f(

n

).

Cn

SPECIAL CASE p = 0
In our analysis we need the results only for

b2
1
1
2
2
k2

a2
1
1
2
2
k1

the special case p = 0. For this special case we have
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n

r)

(24)

where

x a

(18)

) S0 (k1 , k2 ,
Cn

http://www.ijettjournal.org
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2
n

S 02 (k1 , k 2 ,

S 02 (k1 , k 2 ,

n

n

b)

a)
(25)
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Finally, the operational property is given by (18) with
p = 0 where f (

n

) is now given by (23).
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Abstract —The Indian automotive industry has
emerged as a 'sunrise sector' in the Indian economy
with an annual production of 23.37 million vehicles in
2014-15. Even it is a value adding industry, it has
several environmental impacts causing land and water
pollution with toxicity. Effluent sludge waste
management becomes a big problem nowadays.
Except engineered landfills, rest of the methods for
dumping, leads ground water contamination and there
by other socio-economic impacts. Many studies have
been conducted in this area and reported that the
pollution level is high in ground water and nuisance
due to dumping in the treatment plant area premises.
There is a growing need to find alternative solutions
for the sludge management. In the present study, an
attempt has been made to utilize the automotive ETP
sludge (dry) in making of construction materials,
which is produced from TATA MOTARS, PUNE. Even
to analyse the sludge, have been studied. For inducing
strength materials like fly ash, lime, sand, cement,
CaCl2, have been used. Sludge bricks show better
compressive strength when compared with normal fly
bricks or building bricks.
Keywords— Brick, Sludge, Compressive Strength.
I. INTRODUCTION
Tata Motors Limited is India‘s largest automobile
company, with consolidated revenues of 42.04 billion
in 2014-2015.Tata Motor‘s presence cuts across the
length and breadth of India. Over 8 billion Tata
vehicles ply on Indian roads.In automobile industry by
employing various processes and operations and
consumes large quality of water and produces
extremely polluting waste effluents. The amount of
waste water produced from ETP is 2.7 MGD. While
treating the wastewater released from automobile
industries huge volume of sludge is produced. Due to
lack of disposal methods, this sludge is causing lot of
environmental
problems.
Indian
construction
industries are running short of construction materials.
In the present investigation, an attempt is made to
study the strength characteristics of sludge mixed with
other constituents.
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II. LITERATURE REVIEW
A. Present Scenario
There are about 36,000 hazardous waste generating
industries in India which generate 6.2 million tonnes
out of which land fillable hazardous waste is about 2.7
million tonnes (44%),Incinerable Hazardous waste is
about 0.4 million tonnes (7 %) and recyclable
hazardous waste is about 3.1 million tonnes (49 %).
Indiscriminate and unscientific disposal of wastes in
the past has resulted in several sites in the country to
become environmentally degraded.
There are 141 hazardous waste dumpsites that have
been primarily identified in 14 States/UTs out of
which 88 critically polluted locations are currently
identified.
Gujarat (about 29%), Maharashtra (about 25%) and
Andhra Pradesh (about 9%) are the top three HW
generating States. Thereafter, Chhattisgarh (about
5%), Rajasthan, West Bengal and Tamil Nadu (about
4 %) are found to be major generators of HW.
These seven States together, are generating about 80
% of country‘s total HW. About 64
Common Hazardous Waste Transportation, Storage
and Disposal Sites (TSDFs) have been identified in
various States/UTs out of which 35 sites have been
notified. 25 TSDFs are operational and 9 TSDFs are
under construction.
As per the National Inventory of Hazardous Waste
Generating Industries, total waste handling capacities
of TSDFs is about 1.5 MTA and there is a deficit of
about 1.2 MTA for land fillable wastes and about 0.9
MTA for Incinerable wastes.[5]
B. Sludge Generation
Biologically degradable and non-degradable organic
and inorganic pollutants existing in the wastewater in
soluble, colloidal or suspended form are removed by
number of methods in waste water treatment plants.
The suspended solids and some of the dissolved solids
that are present in the wastewater as well as the ones
which are added or cultured by wastewater processes,
are separated in the form of settle able solids [6]
Thus, sludge is the solids, liquid or semisolids
residuals (concentrated contaminants) generated as a
byproduct of waste water treatment. Usually sludge
contains 0.25-12 % solids by weight, depending upon
the operations and the processes used [12]
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Sludge treatment/disposal represents 50 % of the
capital and operational costs of wastewater treatment
plant.
As mentioned above, the effluent treatment plant
consists of physical, chemical and biological unit,
each unit generating different types of sludge.The safe
disposal of these types of wastes has received a
considerable attention in recent years to protect the
environment. The various types of sludge with explicit
examples are depicted in Fig.2.1

SLUDGE

Industrial

Domestic

Fig.1 Types of sludge
Sludge can become a problem if they are improperly
managed or disposed of. It can induce threeimpacts on
the environment distinguishing the gaseous, liquid and
solid phase. [6]
 Impact on the soil composition by the input
of compounds enriched in theSludge
(potentially toxic elements and compounds,
pathogens and parasites).
 Impact on the percolating water and
consequently on the ground water.Quality by
the immobilization of the compounds
accumulated in the soil.
 Impact on the neighboring environment by
eventual problems of odor Nuisance.
C. Related Works
According to Sengupta et.al.(2002) [15], petroleum
sludge was hazardous sludge containing high amount
of hydrocarbons. The petroleum sludge contains oil,
water and inorganic material. The major constituents
of the sludge are SiO2, CaO, Al2O3 and Fe2O3. The
result shows that, the quality of brick sludge is better
than the standard bricks due to color and less fuel of
firing.
Compressive strength results shown the Soil: Sand:
Water (SS) and Soil: Sand: Sludge (SSS) brick
produced 16.45MPa and 16.02MPa respectively
higher than commercial brick with 9.06MPa. All
bricks complied with all requirements according
Indian standard. Most of the metals (Mn, Cr, Sb, Ni,
Co, and Hg) are emitted during firing. By using this
sludge, it will reduce the requirement of water and
fuel in brick manufacture and could be one of the
disposal methods for the hazardous sludge.

cement ratio, sludge to cement ratio and cement
replacement percentage. The solidified sludge
performance was measured by compressive strength
and permeable porosity.
The optimum ratio of water to cement was found at
0.45 and cement to sludge of 8. Rice husk ash (RHA)
was added at 5, 10 and 15 % cement replacement. 5 %
RHA exhibited the best performance with regards to
unconfined compressive of 24.9 N/mm2. The strength
was better than the sludge cement of 19.2 N/mm2.
Permeable porosity has inverse relationship with
strength at water to cement ratio of 0.4. However at
water to cement ratio of 0.45, the relationship showed
different trend where increase in porosity cause
increase in strength.
Porosity was found to increase with increasing RHA
content. The surface morphology of solidified cement
with voids was found to be in the range of 10 to 15μm
for 15 % RHA.
Stone sludge was another sludge that studied by
Rajgor et al. [11] to be used in clay bricks.
Varying percentages of stone sludge 10%, 20%, 30%,
40%, 50% and 60% were incorporated in the clay
bricks. All samples were fired at 1050ºC. The results
for compressive strength are 2.11MPa to 4.2MPa and
water absorption ratio is from 8% to 12%.
III. MATERIALS AND METHODS
A. MATERIALS
Chemical Sludge: The chemical sludge which is used
in this study was collected from the Automobile
industry located at Pimpri, Pune.
Ordinary Portland Cement: OPC of grade 53 was
used in this study which was bought from a local
dealer.
Stone Dust:Stone waste has been commonly used as a
building material. Today industry‗s disposal of the
stone waste material is one of the environmental
problems around the world. Stone waste blocks are cut
into smaller blocks in order to give them the desired
shape and size. During the process of cutting, in that
original stone waste mass is lost by 30% in the form of
dust.
Fly Ash:Fly ash used in the present study was
collected from Thermal power plant, Nasik.
Lime:Physical state of Lime is in powder form, white
in colour,Odorless, Soluble in Water.
CaCl2: Physical state of CaCl2is in powder form,
white in colour,Odorless, Soluble in Water.

According toJayeshkumr Pitroda [10]. Mixture
proportioning was conducted to find optimum water to
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Water:Normal portable water is used in this study.
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B. Methodology

Collection of Sludge
Drying of sludge
Brick making
Testing of bricks
Fig.2 Methodology
Collection of Sludge
Collection of waste sludge is done in sludge drying
bed which is generated from ETP.
There is 12 drying bed for holding the waste sludge.
Sludge is brought from holding tank and then left over
the bed.
Drying of Sludge
The waste sludge which is left over drying bed is
allowed to dry for 7to 10days.
The drying method is completely natural. Natural
solar energy is used for the drying purpose. Available
water in sludge is evaporated in atmosphere by the sun
heat.
Brick making
For the given study proper solidification of brick is
necessary essential. Selection of suitable proportion of
different kind of material for achieving good strength
is essential.
After selection of proper proportion for brick the dry
homogenous mixture is done.
With adding the appropriate water wet homogenous
mixture is done and finally the mortar is allowed to
making brick sample.
Testing of Bricks
Following tests shall have conduct on brick sample
1. Compressibility test (as per IS-3495(Part1):1992
2. Water Absorption test (as per IS-3495(Part2):1992
3. Efflorescence test (as per IS-3495(Part3):1992
4. Soundness test

Compressibility Test (as per IS-3495(Part-1):1992:
Aim: To determine the compressive strength of bricks
Apparatus:Compression
testing
machine,
the
compression plate of which shall have ball seating in
the form of portion of a sphere center of which
coincides with the center of the plate.
Sampling: Remove unevenness observed the bed
faces to provide two smooth parallel faces by
Grinding.Immerse in water at room temperature for 24
hours.Remove the specimen and drain out any surplus
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moisture at room temperature. Fill the frog and all
voids in the bed faces flush with cement mortar (1
cement, 1 clean coarse sand of grade 3mm and down).
Store it under the damp jute bags for 24 hours filled by
immersion in clean water for 3 days Remove and wipe
out any traces of moisture.
Procedure
(I) Place the specimen with flat face s horizontal and
mortar filled face facing upwards between plates of
the testing machine.
(II) Apply load axially at a uniform rate of 14N/mm2
(140kg/cm2) per minute till failure occurs and note
maximum load at failure.
(III) The load at failure is maximum load at which the
specimen fails to produce any further increase in the
indicator reading on the testing machine.
The average of result shall be reported.[9]
Compressive Strength (N/mm2)= Max. load at
failure in / Avg. area of bed surface
Testing Bricks For Efflorescence (as per IS3495(Part-3):1992: Distilled water to be filled in a
dish of suitable size. The dish should be made of
glass, porcelain or glazed stone ware. Place the end of
the bricks in the dish, the depth of immersion in water
being 25 mm. Place the whole arrangements in a
warm (for example, 20 to 30oC) well ventilated room
until all the water in the dish is absorbed by the
specimen and the surface water evaporate. Cover the
dish with suitable cover, so that excessive evaporation
from the dish may not occur. When the water has been
absorbed and bricks appear to be dry, place a similar
quantity of water in the dish and allow it to evaporate
as before. Examine the bricks for efflorescence after
the second evaporation and report the results as:
NIL–When there is no perceptible deposit of
efflorescence.
SLIGHT- Not more than 10% area of the brick
covered with a thin deposit of salt.
MODERATE- Covering upto 50% area of the brick.
HEAVY- Covering 50% or more but unaccompanied
by powdering or flacking of the brick surface. [9]
Water Absorption test (as per IS-3495(Part-2):1992
Determination of Water Absorption: (24-hour
Immersion Cold Water Test)
APPARATUS:A sensitive balance capable of
weighing within 0.1percent of the mass of the
specimen and a ventilated oven.
PRECONDITIONING: Dry the specimen in a
ventilated oven at a temperature of 105 to 115 °C till it
attains substantially constant mass. Cool the specimen
to room temperature and obtain its weight (M1).
Specimen warm to touch shall not be used for the
purpose.
PROCEDURE: Immerse completely dried specimen
in clean water at a temperature of 27 ± 2 °C for 24
hours. Remove the specimen and wipe out any traces
of water with a damp cloth and weigh the specimen.
Complete the weighing 3 minutes after the specimen
has been removed from water (M2). Water absorption,
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Soundness test:
Two bricks stuck with each other. Brick of good
quality should not break and produce
a ringing sound. [9]

1 4 D a y s C o mp . S t r e n g t h i n N / mm2

Com. Strength In N/Mm2

Per cent by mass, after 24-hour immersion in cold
water is given by the following formula:
(M2 – M3) / M1 x 100
Where, M1 = Dry weight of Sample
M2 = Weight after 24hrs in water.
[9]

10.43

12
10
8
6
4
2
0

M-1

6.95

6.52

M-2

M-3

SAMPLE

IV. RESULTS

Fig.3.a 14 days Com. Strength

A.Different Proportion of Trial Mix

10
20

40

17

20

2

1

30

40

17

10

2

1

Sludge

18

20

13.1

15

9.84

10
5
0
M-1

M-2

M-3

SAMPLE

Fig.3.b 28 days Com. Strength
B.Compressive Strength of Sample
Fig.3. a and Fig.3. b illustrates the compressive
strength of the bricks tested.The addition of sludge is
in less amount to the other constituents increased the
compressive strength of bricks. Even so,the addition
of sludge is more in percentage resulted in reduction
of compressive strength. However, sludge being finer
than soils itself, it also may fill the voids within the
soil causing reduction in void space thereby making
bricks denser. Hence, the filler action of sludge should
increase the compressive strength of bricks. The
observed changes in strength should obviously be the
sum total of these two effects. Filler action is
dominant when percentage sludge added is less than
5%. Further addition of sludge occupies the space only
by pushing the coarse sand particles in the soil apart.
This will result in reduction in the friction between
sand particles which contribute significantly to the
compressive strength of bricks. Therefore, reduction
in compressive strength is expected at higher
percentages of sludge.

C. Water Absorption
Influence of sludge on water adsorption is shown in
Fig.4. This indicates that water adsorption of mixture
is within the standard value. Howeverthe water
absorption should be less than 20% by weight.
28 days Water Absorption in %

Water Absorption In %

M-1
%
M-2
%
M-3
%

Com. Strength In N/Mm2

2 8 D a y s C o mp . S t r e n g t h i n N / mm2

TABLE I
PROPORTION OF SAMPLE
Cement Sand Fly
Lime CaCl2
Ash
40
17
30
2
1

2.5
2
1.5
1
0.5
0

1.93

M-1

1.48

1.45

M-2

M-3

Sample
Fig.4 28 days Water Absorption

D. Efflorescence Test:
There is no perceptible deposit of efflorescence;
therefore liability to efflorescence shall be reported as
‗nil‘.
V. CONCLUSION
The conclusions reached in this study were based on
the experimental program executed in this research,
and limited on both the tested materials and the testing
procedures employed:
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Automobile effluent treatment plant sludge
can be a successful partial substitute for
brick.
From the compressive strength study was
found The strength of bricks decreased with
increase in sludge concentration.
Water adsorption results also indicated that
sludge have less water absorption power.
The bricks with sludge did not have any
effect of efflorescence.
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Titanium dioxide (TiO2), being a prime pigment has
been used essential component in a paint formulation
due to its excellent light scattering ability and high
refractive index. The growing demand and the
increasing cost of TiO2 have driven the attention of
paint technologists to search for its alternatives. Many
efforts have been made to partial replacement of the
TiO2 with fine particle size extenders in paint
formulations. In present research work synthesis of
mica doped calcium carbonate using co-precipitation
method in mixed flow reactor system is achieved. The
partial replacement of TiO2 pigment by various
percentages of Mica-CaCO3 filler in decorative paint
formulations has been made. Paint properties such as
hiding power, scrub resistance, gloss, adhesion and
weather resistance have been determined to establish
the optimum percentage of Mica-CaCO3 pigment in
the paint formulation. The optimum percentage of
Mica-CaCO3 filler is about 20-30% by weight of TiO2
in paint formulations. The overall paint properties are
found to be satisfactory with cost cutting for
decorative paints.

fillers in paints and allied industries. Fillers are among
others barium sulphate, kaolin, calcium carbonate,
mica, silicates and silica [3]. The judicious
substitution of extender generally produces equivalent
hiding, tinting strength, stains, and scrub resistance.
The substitution of extenders not only helps to reduce
the cost but also helps to improve the properties, such
as the flow and rheological movement under stress,
gloss, leveling after application, mechanical and
impact resistance, hiding, reflectance, and brightness.
An extender like high oil absorption calcined clay may
replace a part of titanium dioxide that demonstrates
true internal hiding and sheen control in flat wall
paints. The influence of extenders on the properties of
paints has been studied extensively. The incorporation
of calcium carbonate and diatomaceous silica, or a
blend of micronized talc and dolomite in TiO2
pigmented paints results in good color uniformity,
opacity, and washability. Similarly, the addition of
finely ground extender to paints produces better
dispersion, uniformity, colour, hiding, gloss, and
reflectance. The partial substitution of TiO2 by
extender barytes in alkyd based coatings exposed
Keywords— Mica-CaCO3 filler, mixed flow reactor outdoors and indoors by measuring properties like
scratch hardness, gloss retention, tensile strength,
system, co-precipitation method
percent elongation, water vapour permeation, and
water absorption have been studied [4]. They have
I. Introduction
Paints are used to protect the material surfaces against showed that paints pigmented solely with 30% PVC
various corrosions along with their decorative purpose. titanium dioxide can tolerate its replacement with a
In a dry film, in any case, there are just pigment barytes extender to the extent of 10% PVC. It was
particles and binder polymer fibers to keep the found that properties like adhesion, scratch hardness,
particles on the surface. As an ensuing, the minerals and tensile strength are not affected significantly in
utilized as a part of the paint formula the case of unweathered alkyd coatings in which TiO2
straightforwardly influence the attributes of the paint. is partly replaced by zinc oxide, talc, barytes, and
TiO2 is the most significant pigment for whiteness and china clay to the extent of 30% by weight.
a core pigment utilized as a part of the paints or Mica is a complex of hydrous potassium–aluminum
coatings. Then again, its high cost advances analysts silicate minerals which is differ in chemical
in paint industry to search for abundant and modest composition. Mica has a low coefficient of expansion,
substitutions. In waterborne paints some piece of the high dielectric strength, good electrical resistance, a
pigment is supplanted with filler so that cost of uniform dielectric constant and high capacitance
deciding item can be lessened with fillers/extenders. stability; at one time it was one the of best electrical
Various minerals are utilized with the point of and thermal insulators known. The most important
diminishing the expense and enhancing some physical application of mica is pearlescent pigments [5,6],
and mechanical properties of paints [1,2]. The which consist of transparent mica flakes coated on all
utilization of extenders must be carefully fitted to the sides with a thin layer of metal oxide, mostly titanium
formulation design of the paint or coating, as not dioxide. There are variety of methods for doping of
every extender will work successfully in every system. TiO2 onto mica flakes, including homogeneous
Filler/extender has an effect on gloss, texture, hydrolysis, titration, sol-gel technique, and chemical
suspension, tinting strength and viscosity of a paint. vapour deposition [7-10]. In present work synthesis of
Inert pigments, having a low refractive index and mica doped calcium carbonate achieved through co
being relatively inexpensive, are used as extenders or precipitation method in order to substitute the TiO2
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pigment in decorative water based paints. The particle
size, morphology, phase and functional group
identification was carried out using FESEM, XRD and
FTIR analysis respectively. The colour strength of
Mica-CaCO3 was accomplished through colour
matching spectroscopy. Coatings properties such as
hiding power, gloss, scrub resistance, adhesion, pencil
hardness and mar resistance were performed as per
ASTM and ISO standards.
II. Experimental
II.I Materials
Calcium nitrate tetrahydrate (Ca(NO3)2.4H2O),
Tween-80, Sodium carbonate (Na2CO3), Propylene
Glycol, Ammonia, were purchased from Merck
Specialties Pvt. Ltd. Mumbai. TiO2, Mica, Pine Oil,
and Styrene Acrylic Emulsion (46%) were provided
by local supplier. Double distilled water was used as a
medium for the preparation of Mica-CaCO3 Pigment.
The free samples of Antifoam k-35, MIT- 111 and
Borchi Gen WS were supplied by K Tech India
limited, Thane and OMG Borchers, Germany.
Synthesis of Mica-CaCO3 pigment
The co precipitation process was carried out by using
(1M) solutions of Calcium nitrate tetrahydrate
Ca(NO3)2.4H2O as precursor and Sodium carbonate
(Na2CO3) as precipitant in presence of non-ionic
surfactant such as Tween-80 were added dropwise
over a period of 60 min while at the bottom,
suspension of water 100mL and mica 5.05 g with
some sort of surfactant was taken. After the
completion of addition stirred the suspension for 30
min; decant the supernatant liquid. Wash the
precipitate with distilled water and then dry at 60°C. It
was characterized on the basis of FTIR, density, oil
absorption and tinting strength analysis.
Formulation of Water borne paint
The experiments were carried out with lab dissolver
(Dispermat CV3, VMA-Getzmann GmbH) which
consists of a milling system and separate instrument
control case. The milling system exists as a double
wall grinding chamber and a motor for the agitator in
the chamber. The essential dispersion parameters can
be optimally and independently controlled via the
control case. The actual particle size reduction in the
grinding chamber of a mill is accomplished by the
moving material, which is activated by a high speed
and high-energy agitator. The partial replacement with
Mica-CaCO3 pigment based decorative paint
formulation was prepared as per the compositions
reported in Table 1.
Characterizations
The functional group analysis of Mica-CaCO3 was
carried by using Shimadzu FTIR–8400 equipped with
KBr beam splitter and diffuses reflectance system
(DRS).
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Table 1 Water based Paint Formulations

Sr.
No.
1
2
3
4
5
6
7
8
9
10

11
12
13
14
15

Ingredients
Water
Propylene
Glycol
MIT- 111
Thickener
Solution
(3.5%)
Borchi Gen
WS
Antifoam k35
Ammonia
sol.
Thickener
Solution
(3.5%)
TiO2
MicaCaCO3
Styrene
Acrylic
Binder
(46%)
Silicon Oil
Borchi Gen
WS
Pine Oil
Propylene
Glycol
Total

TiO2 Replace by % of mica-CaCO3 filler
Batch Batch Batch
Batch
Batch
2
3
4
5
1
(5 %) (10%) (20%) (40%)
20.1
20.1
20.1
20.1
20.1
0.8

0.8

0.8

0.8

0.8

0.3

0.3

0.3

0.3

0.3

0.2

0.2

0.2

0.2

0.2

0.8

0.8

0.8

0.8

0.8

0.35

0.35

0.35

0.35

0.35

0.15

0.15

0.15

0.15

0.15

0.1

0.1

0.1

0.1

0.1

36.6

34.77

32.94

29.28

21.96

-

1.83

3.66

7.32

14.64

37.0

37.0

37.0

37.0

37.0

0.1

0.1

0.1

0.1

0.1

0.8

0.8

0.8

0.8

0.8

1.6

1.6

1.6

1.6

1.6

0.8

0.8

0.8

0.8

0.8

100

100

100

100

100

Evaluation of the phase and morphology of MicaCaCO3 was conducted using D-8 Advance XRD of
Brucker, Germany at 40 kV and a current of 30 mA
with CuKα radiation (1.54060-1.54439). The
assessment color was carried out using color matching
spectrophotometer using D65 illuminant. The coatings
properties such as Gloss, pencil hardness, adhesion,
mar resistance, hiding power, and scrub resistance
were carried out using gloss meter, pencil hardness
tester (BYK Additive & Instruments, Germany), cross
cut adhesion tester, mar resistance tester, P-Fund
Cryptometer, and Wet scrub resistance tester
respectively as per their ASTM standards.
III. Results & Discussions
Synthesis of Mica-CaCO3 Pigment
The synthesis was carried out using co precipitation
process which involves the slow addition of 1M
solutions
of
Calcium
nitrate
tetrahydrate
Ca(NO3)2.4H2O and Sodium carbonate (Na2CO3). Fig.
1 shows the characteristic vibrations of alkyl chains in
surfactant which is adsorbed on the surface of micacalcium carbonate. The bands at 2856 and 2926 cm–1
observed were ascribed to the symmetric and
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asymmetric vibrations of –CH2– and –CH3 groups.
The characteristics vibrations for calcite phase at 713
cm-1 was observed. The peaks at 1095 and 1026 cm-1
are assigned to Si-O stretching motions, and the peak
at 913 cm-1 is believed to arise from an Al-OH-Al
bending. The peak at 699 cm-1 is likely the result of
Al-O stretching [11]

Fig. 1 FTIR of Mica-CaCO3
Coatings properties
Optical Properties: The CIELAB colour system is
the most suitable technique for measuring surface
colour properties. The primary shading parameters
dictated by the CIELAB shading framework are the
parameters: L*, which speaks to softness on a size of 0
(dark) to 100 (unadulterated white); a* which is the
level of redness if positive or greenness it negative; b*
which is the level of yellowness if positive or blueness
if negative. Fig.2 shows gradually decrease in
whiteness with increase in % loading of Mica-CaCO3.
For greater replacement of TiO2 by Mica-CaCO3 color
properties deteriorate significantly. This suggests that
Mica-CaCO3 can replace sufficiently TiO2 pigments in
emulsion paints. The evolution of yellowness index
(b*) with increasing replacement of TiO2 by MicaCaCO3 are shown in Fig.2. Yellowness index
decreases gradually with increasing Mica-CaCO3
content for some extent but at 40% loading it was
increased upto 0.799.

Gloss: The influence of replacement of TiO2 on the
gloss of the surface coating is shown in fig. 3.
Addition of Mica-CaCO3 is more important on the
gloss of the coating compared to other optical
properties, since it increases significantly even with
small additions of Mica-CaCO3. Replacement of TiO2
by Mica-CaCO3 affects negatively on the gloss of the
surface coating.

Fig. 3 Influence of replacement of TiO2 by MicaCaCO3 on Gloss of the surface coating
Mechanical and physical properties of coatings
Hiding Power: The phenomenon of hiding power is
based on refractive indices to have good hiding power
its refractive index needs to be much higher than that
of the binder. The hiding power of prepared paint
samples were carried out using P-Fund Cryptometer.
Mica-CaCO3 has a particle size and refractive indices
about the same as the TiO2 pigment; hence MicaCaCO3 results in better efficiency of replacement and
can save about 20% in prime TiO2 pigment. Fig.4
shows hiding power decreases with increase in %
loading of Mica-CaCO3.

Fig. 4 Influence of replacement of TiO2 by MicaCaCO3 on Gloss of the surface coating

Fig. 2 Influence of replacement of TiO2 by MicaCaCO3 on whiteness and yellowness of the surface
coating
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Wet Scrub test: It is directly related to washability
and stain removal, which is duly required for interior
latex paints. This test has been carried out with a wet
abrasion tester. The paint sample of 50 μm were
applied on a paper and dried for 96 hrs. These panels
were soaked in water for 10 min, followed by an
additional 5 min of soaking in 0.5% soap solution and
were used for a scrub resistance test. The test panel
was mounted firmly on the plate, the soap-filled brush
was placed in a position, and the motor was started.
The addition of soap solution drops over the panel is
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arranged at a fixed rate of 12 drops per min. [ASTM
D-2486–69]. This test continued up to 2000 cycles.
The samples loading upto 20% have passed the test.
The mechanical properties of coated samples were
shown in Table 2. There is no remarkable effect of
properties such as mar resistance, dry film thickness,
pencil hardness, adhesion test, Wt/Lit, %NVM and
viscosity.
Table 2 Water Based (Acrylic) paint testing
Sr.
No.
A
1
2
3
4
B
1
2

Test

0

Wet film test
Fineness
of
7+
grinding
Wt / litre
1.36
% NVM
41.66
Visocity
35
(Sec)
Dry film test
Pencil
3B
Hardness
1200
Mar
Pass
Resistance
(Red)

3

DFT

45-50

4

Cross cut
adhesion

3B
(515%)

Mica-CaCO3 loading
5%
10%
20%

40%

7+

7+

7+

7+

1.37
41.66

1.31
41.66

1.33
41.66

1.34
41.66

40

35

36

40

3B

4B

4B

3B

1200
Pass
(Red)
4550
3B
(515%)

1200
Pass
(Red)

1200
Pass
(Red)

1200
Pass
(Red)

40-45

40-45

45-50

3B
(515%)

3B
(515%)

2B
(1535%)

IV. Conclusions
In the summery, the preparation of mica-CaCO3 was
successfully carried out using co precipitation reaction
and utilized in the formulation of durable decorative
coatings. The decorative coatings formulated using
mica-CaCO3 shows better physical, mechanical and
chemical resistance properties as per required
standards. The faster reactive events under ambient
conditions, stabilized crystal growth, higher yield of
mica-CaCO3. Thus, mica-CaCO3 was found as an
acceptable substitution for TiO2 since its contribution
to superior opacity and hiding power. As a result of
the investigation, 20% of TiO2 can be substituted with
mica-CaCO3 without any adverse effect on main paint
properties of which economical beneficiations has
been explained.
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I.
Abstract:
India has highest frequency of road accidents in
world, a report made by National Crime Records
Bureau (NCRB) shows that every year more than
130000 traffic collision related deaths occurred in
India. During year 2010 there are 5 lakh accidents in
India which resulted in 1.3 lakh deaths, unfortunately
more than half of victims are economically active age
group of 25-65 years. National highway no.6 through
Jalgaon city in India is proving to be one of very
dangerous highway for traffic conditions. More than
100 accidents occur each year on this highway
especially near Jalgaon region causing more than 200
deaths. Majority of these accidents occur between two
wheeler and truck. The reason behind this is
insufficient width and bad road conditions. To
overcome this problem government has approved plan
to increase the lanes of highway, but there is problem
with land acquisition. This paper presents a design of
tunnel system that will divide traffic between two
streams, thus avoiding accidents and deaths caused by
them, also it will not need widening of highway
thereby saving in space required.
Keyword — Tunnel, Road accidents, Natural
frequency
II.
Introduction
Road traffic fatalities are forecast to increase over the
next ten years from a current level of 1.3 million to
more than 1.9 million by 2020. The Commission for
Global Road Safety believes that the urgent priority is
to halt this appalling and avoidable rise in road injury
and then begin to achieve year on year reductions. The
world could prevent 5 million deaths and 50 million
serious injuries by 2020 by dramatically scaling up
investment in road safety, at global, regional and
national levels [3].
National highway no.6 through Jalgaon city is hotspot
of accidents occurring in the region. Majority of
accidents on this highway occur between Nashirabad
village to Paldhi village. The major victims of
accidents are bike riders hit by a truck. The major
reason for accidents is bad road condition. The edges
of highway are not smooth and are above the base
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surface this contributes in losing balance of bike riders.
Also the road is full of damages and cracks and craters,
another contributer to accidents. Again the width of
the highway is also not sufficient and is two way, so
while overtaking, majority of accidents happen. One
possible solution could be to make the highway four
lane. Government has approved the plan but there are
problems with land acquisition i.e. people are
opposing to give their land for the project. As the
highway passes through urban Jalgaon city, if this
project of widening is implemented, many of
important properties nearby the highway would have
to be removed and which would draw people’s anger.
Another possible solution is to use tunneling system,
in which a large rectangular block is used with
partition in it, so that a partition is maintained between
incoming and outgoing traffic.

III.
Review of Literature:
Many articles have been published on road accidents
in India and their causes. World Health Organization
(WHO) has estimated that traffic crashes will be the
third leading cause of loss of life and disability worldwide by the year 2020[1]. During year 2010 there
were 5 lakh accidents in India which resulted 1.3 lakh
people, unfortunately more than half of victims are
economically active age group of 25-65 years [3]. The
“Global Status Report on Road Safety” published by
the World Health Organization (WHO) identified the
major causes of traffic collisions as driving over the
speed limit, driving under the influence, and not using
helmets and seat belts. Failure to maintain lane or
yield to oncoming traffic when turning are prime
causes of accidents on four lane, non-access controlled
National Highways. The report noted users of
motorcycles and motor-powered three-wheelers
constitute the second largest group of traffic collision
deaths. Also those accidents cause large loss of
property. The Planning Commission in its 2001–2003
research estimated that traffic collision resulted in an
annual monetary loss of $10 billion (INR 550 billion)
during the years 1999–2000. In 2012, the International
Road Federation (IRF) estimated that traffic collision
results in an annual monetary loss of $20 billion (INR
1 trillion (short scale) in India.
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In India mobile phones and vehicles are
increasing at same rate. But with such rapid rate of
increase in vehicles, road safety is becoming
negligible factor. Following factors are major
contributors or causes of road accidents in India and
abroad Bad road conditions
Disobeying of traffic rules by people
Absence of sufficient amount of roads in
order to accommodate large amount of traffic
Thus safety is becoming a negligible concern; unless
proper safety precautions are taken we will continue
losing precious manpower. So we need to implement
some plan to reduce road accidents, some of plans are
already been implemented in some parts of world like
Montana’s comprehensive safety plan (CHSP) which
is implemented in Montana city of USA. The program
involves various practices to enforce traffic rules [4].
Also the field of safety improvement should move
toward a scientific basis, with knowledge based on
sound research studies rather than on conventional
wisdom and observation of practice. Recent highcaliber research continues to demonstrate that, in some
cases, conventional safety wisdom is incorrect. For
example, efforts to provide the driver with a better
view of the road in bad weather by providing
permanent raised pavement markers were intuitively
expected to reduce crash rates, whereas
research has shown that this is not necessarily the case
for all roadway types[5].
So we need to implement some preventive
measures in order to stop the loss of life and property.
Some of preventive measures have already been
implemented in some parts of world, like traffic
highway safety plan that is been implemented in
Montana city of USA. They are implementing various
methods to enforce traffic rules in order to avoid road
accidents [4]. Also American Association of State
Highway and Transportation Officials is carrying out
various research work in order to know various factors
contributing road accidents and their remedies [5].
Thus we need to implement such programs in order to
avoid accidents in India.
PROBABLE CAUSES OF ROAD ACCIDENTS:
Following are the probable causes of road accidents
observed from various sources like news channels,
newspapers and internet sourceFailure of vehicle components, like tyre
bursting, Improper vehicle operation that is
brake and steering system
Vehicle Driver related problems, less
visibility, drunk and drive, unskilled driver,
over speeding and medical reasons etc.
Traffic conditions like in india most of metro
cities in beginning and end period of working
hours heavy traffic jam occurs.
Bad road conditions, like slippery road,
improper material for road, leakage of oil
from vehicles,
Undeveloped muddy roads etc.
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IV.
Proposed Roadway Tunnel Design:
The design is as shown in fig. no 1.This system will
be used between two points viz. Nashirabad villege to
Paldhi villege. The design consists of large rectangular
tunnel block divided in two parts, part 1 and part 2.
Anyone of the parts could be used to move away from
the city and another part could be used to move
towards the city. The tunnel sections are manufactured
off the sight and will be assembled on the sight. The
base material for the tunnel will be concrete reinforced
with steel. The design will maintain partition between
incoming and outgoing vehicles, thus avoiding head
on collision of vehicles. As complete width of road
will be used for one way traffic there will be less
number of accidents.
The main challenge to implement this method is
that there are two bridges in the path of this tunneling
system, one is near shiv colony area and other is on
girna river near bambhori villege. If such large weight
of tunnel is placed on those bridges, they might not be
able to sustain it and may get fail. Hence in order to
avoid that, cable stays can be applied to the tunnel at
place of bridges to carry extra load or also extra
supporting members could be used.

Figure no.1. Main tunnel section

Air ventilations will be provided for proper circulation
of air. Also there will be accesses to remove an
accident suffered vehicle from the tunnel.
V.
Calculations
Considering the central beam of the main section of
tunnel from which traffic on upper section will travel.
This section will fail due to bending or shear. So to
make design safe we must make this section strong
enough to carry the load of traffic. The central beam is
as shown on figure no. 2
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Figure no. 2: Cross section showing the central
beam
Considering the central portion of section as fixed
beam with uniformly distributed load on it as shown in
figure no. 3

Figure no.4. Shear force acting on beam
SF at A = 0
SF at section x-x = 529740N
SF at section z-z = 529740-1059480 = -529740N
SF at section m-m = --529740N
SF at B= 0
So maximum shear force will be at joints A and B.
And the shear force diagram is as follows

Figure no.3 Forces acting on central beam
Considering the load on beam as 18 tonnes which is
generally equal to two loaded trucks
18 tonnes= 18000kg
= 176580N
Considering the moments acting at both the supports
as equal and opposite so they will get nullified and the
modified figure will look as follows.
Now resolving forces vertically
∑fy= 0
Ay-1059480+ By = 0
Ay+ By = 1059480....................................(1)

Figure no.5 Shear force diagram of central portion
of beam
Now to find distance X where shear force becomes
zero,

X= 3m
Now finding bending moment,
BM at A= 0
BM at C= 529740*3-529740*1.5 = 794610 N-m
BM at B = 0

Now taking moments at point A
1059480*3 - By *6= 0
By = 529740N..........................................(2)
From equations (1) and (2) we get,
Ay =529740 N
Now considering shear force acting on central beam,
Figure no.6. Bending moment diagram of central
beam
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As shown in the figure bending moment will be
maximum at point C i.e. at the centre of beam, it will
be maximum where shear force becomes zero.
There is also possibility of failure of structure due to
resonance, i.e. when frequency of loading matches
with natural frequency of structure. To find natural
frequency of structure we need to take following
forces into account1. Inertia force (m ) of structure.
2.
3.

Restoring force [K(x+δ)]
Gravitational force, mg

By D’alemberts principle
∑ (Inertia force + External force ) = 0
m + K (x+δ) – mg= 0
+

VII.
Conclusion:
In this paper review of causes for road accidents and a
solution is provided by designing tunnel system to
avoid accidents due to head on collision. This would
further not require widening of highway. Also this
solution does not require removal of agricultural land /
properties thereby cost, which is not economical
otherwise.
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VI.
Nomenclature
Ay= Vertical reaction at point A in Newtons
Ax= Horizontal reaction at point A in Newtons
MA= Moment at point A in N-m
BX= Horizontal reaction at point B in Newtons
By= Vertical reaction at B in Newtons
MB= Moment at point B in N-m
Fo= external force acting on structure in Newtons
m= mass of structure in kg
δ = deflection of structure in meter
X= Amplitude of vibrations in meter
Fo= External force acting on structure
ωn= Natural frequency of vibration of structure
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Abstract
An innovative design of solar water heater flat plate
collector is developed and tested. The collector is
made-up of rectangular aluminium pocket having
size 0.35 m X 0.1 m and aluminium pipe. Total
surface area for heat conduction is 0.3183 m2. The
absorber is made of Aluminium box with one large
surface exposed to sunlight having size 900 mm x 600
mm x 120 mm, glass 5 mm thick to cover the box
large open surface, black paint for absorbing solar
radiation
and
insulation
layer.
Maximum
temperature of water obtained at outlet of collector is
about 69 0C. In this paper therefore a new solar
water heating system is economically developed and
investigated.
Keywords: Solar Water Heater Collector,
Rectangular aluminium pocket, water outlet
temperature, efficiency of a collector
I. Introduction
A solar water heater consists of a collector to collect
solar energy and an insulated storage tank to store hot
water. The solar energy incident on the absorber
panel coated with selected coating transfers the heat
to the riser pipes underneath the absorber panel.
The water passing through the risers get heated up
and is delivered the storage tank. The recirculation of
the same water through absorber panel in the
collector raises the temperature to 80 C (Maximum)
in a good sunny day. The total system with solar
collector, storage tank and pipelines is called solar
hot water system.
Broadly, the solar water heating systems are of two
categories. They are: closed loop system and open
loop system. In the first one, heat exchangers are
installed to protect the system from hard water
obtained from borewells or from freezing
temperatures in the cold regions. In the other type,
either thermosyphon or forced circulation system, the
water in the system is open to the atmosphere at one

ISSN: 2231-5381

point or other. The thermosyphon systems are simple
and relatively inexpensive. They are suitable for
domestic and small institutional systems, provided
the water is
Treated and potable in quality. The forced circulation
systems employ electrical pumps to circulate the
water through collectors and storage tanks.
The choice of system depends on heat requirement,
weather conditions, heat transfer fluid quality, space
availability, annual solar radiation, etc. The SHW
systems are economical, pollution free and easy for
operation in warm countries like ours. [1]
Based on the collector system, solar water heaters can
be of two types.
Flat Plate Collectors (FPC) based Solar
Water Heaters
The solar radiation is absorbed by Flat Plate
Collectors which consist of an insulated outer
metallic box covered on the top with glass sheet.
Inside there are blackened metallic absorber
(selectively coated) sheets with built in channels or
riser tubes to carry water. The absorber absorbs the
solar radiation and transfers the heat to the flowing
water.
Solar water heating is now a mature technology.
Wide spread utilization of solar water heaters can
reduce a significant portion of the conventional
energy being used for heating water in homes,
factories and other commercial and institutional
establishments. Internationally the market for solar
water heaters has expanded significantly during the
last decade. [2]
III Design of New Flat Plate Collector
1. Aluminium box with one large surface open
having size 900mmx600mmX120mm.
2. Glass 5 mm thick to cover the box large open
surface
3. Black paint for absorbing solar radiation.
4. Insulation layer 860mmx500mmx30mm
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Area of box = 0.90 x 0.60 = 0:54 m2
Actual area exposed to solar radiation:L = 0.84m
b = 0.56m
Area =0:84 x 0:56 = 0:4704m2

Fig 1 Design of Aluminium Pocket

Fig 4 Design of Collector box

Fig 2 Assembly of Aluminium Pocket
Design of aluminium pocket
L = 0.35 m
b = 0.1m
Area of pocket = L x b
= 0.35 x 0.1
= 0.035 m2

Assembly of Solar Water Heater
Fig 5 SWH with Aluminium pocket flat plat
collector
Fig 3 Welding of Aluminium Pocket
assembly
Design of Box
L = 0.90m
b = 0.60m
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For assembly of the Solar Water Heater placed stand
on the surface where full day sunlight will be there.
The stand is placed in such a way that the solar panel
will be facing to the south, because the intensity of
the sun is less when it is in southern area. (i.e. in
winter).Then mounted tank on the assigned portion at
the top of the stand , then the panel is fitted to the
stand as shown in the figure. Then connected PVC
pipe from overhead tank to the lower opening at one
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side which is connected to the inlet of the solar panel.
Then outlet of the solar panel is connected to the
upper opening at one side and from the opposite side
upper opening provides the hot water for use. For all
these connection, we required. The hot water outlet is
connected to the top and before the top we have
connected long vertical pipe to maintain the air
bubble and pressure in the tank. The length of the
pipe is decided such that the top end of the pipe
always should be above the water level in the
overhead tank.
IV. Introduction to Collector Testing
The performance of solar heating systems depends
largely on the performance of the solar collectors
employed, and it is therefore particularly important
for researchers to know how well a collector will
perform. The measurement of collector efficiencies
has been shown to require specialized facilities and
careful experimental practices if it is to be performed
accurately. As a result to develop Standards in the
field of solar collector testing.
A solar collector is required to absorb solar radiation
and to transfer the absorbed energy into a heat
transfer fluid with a minimum of heat loss. In
assessing the performance of a collector it is
therefore important both to determine its ability to
absorb solar radiation and to characterise its heat
losses.
The ability of a collector to absorb solar radiation is
largely determined by the optical properties of its
cover and absorber surface. However, there are also
losses, which may be considered as input losses,
associated with the transfer of heat from the absorber
surface into the heat transfer fluid. These are
influenced by the design of the absorber fluid
passageways.
Standardized testing and rating procedure provides a
basis for comparing the efficiency of different type of
collector also it is basis for selection of a solar
collector for given application as well as their design
improvement. The main functions of collector testing
are
1. To get requisite data for predicting the
performance of solar collector system in
given meteorological condition.
2. To get requisite data to study and develop
the design of solar water heater collector
3. To compare performance of different design
solar collector for their better commercial
use
4. To get performance standard.
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There are number of collector models appearing
in the market for improving the efficiency of solar
water heating system requires some unified approach
or testing method that will compare and determine
the performance of different solar water heating
collector models under given climatic and operating
conditions.
On any given day data is recorded under steady
state condition for fixed value of m and Ti. for each
set of fixed value number of test be conducted
symmetrically. The principle measurements made in
each data set are the fluid flow rate m, the fluid inlet
and outlet temperature of collector (Ti & To), the
solar radiation incident on the collector plane (G), the
ambient temperature Ta and wind speed V. The
efficiency of solar collector is given by
Collector Efficiency Collector panel efficiency is the
ratio between the rates of heat (Q) is transferred to a
fluid divided by solar radiation on the cover plate.

Description: Q = The energy absorbed by the
collector, (W/m2)
A = Area of the collector, (m2) , G = Total solar
radiation intensity (W/m2)
Tin & Tout = The temperature of the incoming &
outgoing water (0C)
V. Experimental analysis
In experimental analysis, we conduct experiment on
copper tube collector solar water heater and
aluminium pocket collector solar water heater.
Temperature readings for each individual are taken
for the time duration of 5 hrs. The temperature
obtained shown in below table.
Sr
No
1
2
3
4
5
6

Time
period
(Hrs)
10 am
11am
12 am
1 pm
2 pm
3 pm
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For Cu tube
collector(0C )
53
65
72
74
76
75

For Al pocket
collector(0C)
47
51
64
67
69
68
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payback period would be very less for solar water
heater in countries like India.

80
Temperature in 0 C

70
60

50
40

For Cu tube
collector

30
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Abstract - In modern power system consist of
complex network, where many generating stations
and load centers are interconnected through long
power transmission and distribution network.
Electricity supply plays an important role in the
economic
development
and
technology
advancement throughout the world. The quality
reliability of power supplies relates closely to the
budgetary advancement of a country.The main task
of the utility system is to provide the power to load
with proper voltage and current with sinusoidal
wave, with fixed frequency and magnitude with less
total harmonics distortion (THD) as possible
according to IEEE 519-1992 standard.
The proposed system is designed for
UPQC for one feeder transmission and distribution
network. The methodology is based on synchronous
reference frame (SRF) or d-q theory. The PWM
based sinusoidal pulse width modulation (SPWM)
and carrier phase disposition (PD) technique are
used, in this technique the switching signal is
generated by comparing fundamental reference
signal with a carrier signal of required switching
frequency. The simulation result is carried out in
MATLAB environment.
Keywords: PQ, SPWM, THD, UPQC, APF,SRF.
1. Introduction
Now a days competition level is more
elevate in industrial sector so all industries are
generating mass of production in short duration.
This is possible due to using fast response devices.
So in most of the industries are used electronic
devices, adequate sensitive devices and electronic
drives. These are devices very sensitive to
disturbances and become less tolerant to power
quality problems. It is most importance issue.
Electrical distribution systems should be
provide their customers with an uninterrupted
energy at tolerated magnitude level and frequency
but, in practice, electrical distribution systems
widely used the distribution nonlinear loads their
impact on the quality of power supplies[1]. As
anoutcome of the nonlinear loads the cleanliness of
the waveform of supplies is lost. So to avoiding
such power quality problems and to developed
solution is desperate need of the industrial sector
and hence in this project is developed new effective
solution which helps to mitigate power quality
problems [5].
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What do we mean power quality? Power
quality is the interaction between electrical power
and electrical equipment. If electrical equipment
operates properly with reliably, we could say that
the electrical power is good quality. If the electrical
equipment malfunctions, unreliable, we could say
that the power quality is poor quality. Power
quality is a set of electrical boundaries that allows
aexample of equipment to function in its design
manner without significant loss of performance or
life expectancy [2]. This definition grasps two
things that we interest from an electrical device
performance
and
life
expectancy.
The
Synchronization in voltage frequency and phase
grant electrical systems to function in their
intended manner without significant loss of
performance or life [10]. Now days power quality
problems are large issue in all over the world in
which Deregulation between voltages supplied
from the electric power system and end use
equipment. Most common power quality problems
in electrical power system such as voltage sags,
swells, long-duration overvoltage, transients,
voltage unbalance,under voltages interruptions,
flickers and harmonics etc. [9,17].
Voltage sags is most severe disturbances
to equipment’s in the industrial process zone [7]. It
is summarized that voltage sags are caused by
faults in electrical grids, the starting of large loads
such as induction motors or transformer energizing.
It is a common reason for failures or malfunctions
of power electronics based equipment’s that are
used widely in modern day power systems. The
characteristics of these voltage sags depends on
various factors of which the motor rating, rotor
structure, the method of starting motor and
system’s power supply capacity are seen as critical
impacts [6]. Utilities and end users can cause
voltage sag on transmission and distribution power
systems. The transformer failure is an example can
be the initiating event that causes a fault on the
utility electrical power system that result in voltage
dips. These faults tie energy from the power system
[16]. Voltage sags occurs while the fault is on the
utility’s electrical power system. As soon as
thebreaker or reclose clears the fault the voltage
returns
to
normal.
Transmission
line
disturbancescause voltage dips that last about 6
cycles or 0.10 second. Distribution faults last
longer than transmission faults while large motor
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loads can cause voltage sags on utility’s and end
user’s power systems. If Compare to other power
quality problems poignant industrial and
commercial end users voltage sags occur most
frequently [11].
Standards associated with voltage sags are
planned to be used as reference documents
describing single components and systems in a
power system. For better power quality
requirements use these standards by manufactures
and buyers. The most common standards trade with
power quality is the ones issued by IEEE, IEC,
CBEMA, and SEMI. Other standards worth
mentioning are CISPR, UNIPED, CENELEC and
NFPA [2].
Over the past few years, the growth in the
use ofnonlinear power electronics loads, such as
adjustable speed drives, dc/ac converter, static
rectifiers, has caused many power quality problems
poor power factor, like high current harmonics and
maximum neutral current, etc. problems caused by
power quality can have aconflictingfiscal impact on
utilities and customers. These problems can be
resolved by the use of unified power quality
conditioners(UPQCs). The UPQC, which is
integration of the series and shunt active filters, is
able to mitigate most of the power quality problems
[4].
The main task of the utility system is to
provide the power to load with good sinusoidal
wave of the current and voltage, with fixed
frequency and magnitude with less total harmonics
distortion (THD) as possible according to IEEE
1992- 519 stranded [3].
The terminology and the guidelines for
power quality has been define in detail atIEC555and IEEE-519.Confer to these instruction, the
voltage sag ore swell is allowed by 10% , the total
harmonics distortion is allowed by 5 % and the
voltage unbalance is allowed by 10 %[3].
According to the main idea of UPQC, it
subsists of back-to-back connection of two
threephaseactive filters (AFs) with a common dc
link. UPQC is to minimize load current and grid
voltage disturbances forward with reactive and
harmonic power compensation. UPQC is a
functional devicethat can take care of almost all
power quality problems such as voltage harmonics,
voltage unbalance, current unbalance, voltage
flickers, current harmonics, reactivecurrent, voltage
sags & swells, etc.[7]
Each of Custom Power devices has its
own benefits and drawback. The UPQC is
conventional to be one of the most powerful results
to large capacity loads delicate to supply voltage
and load current disturbances /imbalance. The most
effective type of these devices is considered to be
the Unified Power Quality Conditioner (UPQC).
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There are numerous reasons why the UPQC is
preferred over the others devices. For UPQC is
much adjustable than any single inverter based
device [10]. It can simultaneously equitable for the
unbalance and distortion in the source voltage and
load current whereas all other devices either correct
distortion of current and voltage. Therefore the
function of two devices is served by UPQC only.
2. Basic Configuration of UPQC
The power electronics based devices have
been used to overcome the major power quality
problems in electrical power system. The UPQC is
a compensating type custom power device is
employed in the distribution system to overcome
the disturbance that disturbs the performance of
sensitive load or critical load [1].

Fig.1. Basic System Configuration of UPQC

Unified Power Quality Conditioner (UPQC)
mainly consists of two criterions: (i) Series Active
Power Filter (Series APF) and (ii) Shunt Active
Power Filter (Shunt APF). UPQC is the
combination of series and shunt active power filters
(APF), linked back-to-back on the dc side, sharing
a common DC capacitor as shown in Fig. The
series component of the Unified Power Quality
Conditioner is used to overcome or overcome of
the supply side disturbances such as voltage dips,
voltage swells, flicker, voltage unbalance and total
harmonics distortion. It injects voltages so as to
maintain the load voltages at a desired level with
balanced and distortion free. The shunt component
is used to overcome or mitigating the current
quality problems caused by the consumer such as
poor power factor, load unbalance, load harmonics
current etc. It insert currents in the ac system such
that the source currents balanced with sinusoidal
and in phase with the source voltages [12].
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3. Controller of UPQC
A multi-level converter is planned to increase
the converter operation voltage, avoiding the series
connection of switching elements. However, the
multilevel converter is complicated to Form the
output voltage and requires an excessive number of
back-connection flying capacitors or diodes or
cascade converter. A main form of multi-level
UPQC is shown in Fig.2.

LOAD
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Transformer
AC

is most commonly used time domain management
approach is synchronously rotating reference frame
(SRF) or d-q theory. In this theory the fundamental
quantities are transformed into dc quantities and the
oscillating component which represent the
harmonics content. The following model are create
in mat lab Simulink are shows the SRF theory and
inverse transformation are explain in previous
point.
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Fig.2: UPQC controller arrangement

The multi converter UPQC subsists of two
VSC’s. The two voltage source converters are
connected with a high-pass output filter
commutation reactor and to prevent the flow of
switching harmonics in to the supply. The voltage
source converters are composed by pulse width
modulation (PWM) techniques.
The controller of Unified Power Quality
Conditioner are define the how to generate signals
for both series and shunt part of UPQC. Fig. shows
the reference signal formation using synchronous
reference theory. The synchronous reference theory

Fig. 3: Reference Signal Generation using Synchronous
Reference Theory

4. Performance Analysis
The modeling of UPQC in mat
labenvironment for electrical network is shown in
Fig.4. in which a onefeederof Power transmission
and distribution is considered and simulated. The
simulation results are presented on basis of that
network for the performance of UPQC. The fault is
created manually for some period and various
results during such conditions are carried out.
4.1Modeling for Transmission Network without
UPQC
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Fig.4: Mat lab simulation model of without UPQC in transmission network
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4.2Modeling for Transmission Network with UPQC

Fig. 5: Mat lab simulation model of UPQC in transmission network

Table 1 Test System Parameters
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Fig.7: Injected voltage waveform with upqc
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5. Simulation Result
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Following are simulations results of the
proposed model of unified power quality
conditioner custom power compensation device by
using SPWM techniques in MATLAB software.
The simulation is carried out and result is analyzed
for voltage sag period and rating of the RL load.
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Fig.8: Voltage waveform with UPQC
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Fig.9: Source Side Voltage THD
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Fig. 6. Voltage across Source Side without UPQC
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6. Conclusion
The power quality problems in
distribution system are not new but customer
alertness of these problems recently increased. It is
very difficult to maintain electric power quality at
sufficient limits. One modern and very bright
solution that deals with both load current and
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supply voltage imperfection is the unified power
quality conditioner(UPQC).
The objective of this paper is to improve
the power quality in an electrical network using
UPQC FACTS device. The simulation is carried
out by SPWM control technique. From this project
and simulation result it is clear that the
performance in the voltage profile or waveform
gets
improved
using
UPQC.
The
MATLAB/Simulink was used to carry out
extensive simulation studies on unified power
quality conditioner.
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Abstract— A human face provides a lot of information
which allows another person to identify their
characteristics such as age, gender, etc. So the
challenge is to develop an age-group prediction
system by using the machine learning method. The
task of estimating the human's age-group from their
frontal facial images is very captivating, but also the
challenging one due to the personalized and nonlinear pattern of ageing which differs from one person
to another. This work examines the problem of
predicting the age-group of human on the basis of
presenting a facial image with the improved accuracy
of estimation.
Keywords— Age - group prediction ; Support Vector
machine ; K-Nearest Neighbors.
Introduction
There are many different age group estimation
approaches that have been proposed in the past. The
major steps that have been used in the age group
classification areimage pre-processing, feature
extraction, training and testing. So, some of the
methods or algorithms,proposed by the authors, have
been discussedin this paperI. METHODOLOGIES
A. Geometric Features and Wrinkles Feature based
Approaches
Lobo and Kwon proposedthe age determination
algorithm for very first time [1]. Geometric ratioswere
used to make a distinction between babies and other
groups and classified it into three categories: babies,
adult and old. The ratio of the gap between the eyes to
the gap between the eyes and nose is used to
differentiate child from adults. After distinguishing the
babies, skin wrinkles features is measured to
differentiate young from adults and then combine
geometric ratios and skin wrinkles features to find the
age group. But the performance ratewas below 68%
for identifying children and many other issues were
found in their methodeg. Only 47 images were used
for testing and it also requires high resolution images
for prediction of results.
Horng et al. in [2], proposed a model to solve
the wrinkles features and geometric ratiosusing
different approaches. Neural network have been used
to do classification and attained the accuracy of 81.6%
for 230 test images and realized the limitations of
Kwon and Lobo.
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Hayashi et al. in [3], took 300 images ranging
from 14 years to 65 years of age under organized
conditions and used the facial wrinkles analysis
method for age and gender prediction. Histogram
equalization is done onskin section extracted from the
facial images to enhance the wrinkles features and
then to extract shorter and the longer wrinkles DTHT
(Digital Template Hough Transform)is used. Finally,
age and gender are predicted by using a look-up table.
Their experiment was not successful enough as they
have achieved 27% of accuracy on the age prediction
and 83% on gender estimation as the size of their test
dataset has not been defined for their results. Due to
thepresence of makeup,they have faced some
difficulties in extracting the wrinkles on female's age
between 20 and 35.
Lanitis et al. in [4], presented an algorithm
based on the statistical face modelsthat was focused
on the different facial parts for the age estimation. His
work involved the following 4 face parts: whole face
(including hair), internal face (excluding hair), lower
part of face, upper part of the face.Figure1 displays the
used face regions. Experimental results showed that
the region around eyes is most importantfor age
prediction and the upper facial part minimizes the
error. He asserted that hair (when whole face is used)
produces the negative impact on the results. He did
not use the faces with more wrinkles as his work was
limited to only 0 to 35 years of age. Heutilized 80
images for testing purpose out of 330 images.

(a) Whole face (b) internal face (c) eye region (d)
mouth region
Figure1: Different Facial Regions [4]
B. SVM based Approaches
Chen, Yi-Wen, et al. in [5], delivered LucasKanadebased image alignment method and SVM. The
morphology procedure was used first to reduce the
noise in an image and thenthe color region mapping is
applied to obtain human face landmarks and finally,
human face is recognized by employing cascade
method. After detecting the face, an image enhancing
process was used, including face normalization to
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120x100 grayscale image and face illumination that is
remunerated into 128 value image based on equation
(1) and (2) for improving the efficiency of feature
extraction.
=

i

(1)

(2)
Where N is a number of pixels, is an ith image
intensity and
is the average value of intensity. is
the normalized value of intensity.
Lucas-Kanade image alignment method is
taken up for locating52 features points and used these
feature points to construct an active appearance model
(AAM). Then, they warped imagesinto the two
divisions, one for the training set and another for the
test set. After facial image warpingtexture features are
sent to SVM to predict the level of each group.
Finally, average recognition of 81.1% has been
achieved using gray scale value. 87.8% and 82.2% of
recognition ratewas achieved usingSobel detection
method and after combining the gray image with the
edge image respectively.
Tonchev, K., et al. in [6], implemented a
system based on a combination of subspace projection
algorithm and vector classifierfor the age group
estimation and to guarantee the detection of faces, face
detection algorithm is integrated. As shown in
Figure2, their system consists of Face Detection,
Normalization of face, Subspace Projection, Support
Vector Machine for the classification of age.Face
detection includes both Haar-like features and the
Convolution Neural Network (CNN) where CNN role
is to reduce the inferring rate. After detection of face,
in normalization,lighting normalization and geometric
alignmentis done on face. The geometric alignment
guarantees low dependence on the face rotation, while
normalization ensures the better lighting conditions.
For noise reduction, a subspace projection is carried
outin the next phase. It is a combination of Spectral
Regression and Principal Component Analysis(PCA)
algorithms. Finally, SVM classifier is applied for age
group prediction.

enhancement, features are extracted from all
imagesusing the local binary pattern and then passed
to the SVM training the classifier. Somestandard
performance metrics was calculated to test the
algorithms:
1)Mean Absolute Error (MAE) - Absolute mean
difference between real age and predicted ages.
2)Cumulative Score (CS) - the probability such that
age falls within the interval from the real
image.3)Probability Density function (PDF) - to find
the age prediction error.
It has been predicted that total MAE score
using LBP-SVM algorithm is 6.94on real life dataset,
7.29 for MORPH database and 7.47 for FG-NET
database. The algorithm still requires some
improvement,if value of MAE is 4.2, to show the
human comparable results.
Weixing, et al. in [8], used FG-NET database
and self-made face database for the training and
testing. They proposed a method based on
featureextraction by three methods. Firstly, Gabor
wavelet transformis used for extraction of texture
features, i.e. uniform local binary pattern (ULBP).
Figure3 shows the formation process of the
Gabor_ULBP age feature. Secondly, facial partitionis
extracted based on the Active Shape Model (ASM)
approachwhich includes ULBP histogram and
complete partitions of the face.Figure4 shows the
formation process of the ASM_ULBP age feature.
Thirdly, ratio feature, based on facial skin areas and
wrinkles region, is extracted. Figure5 shows facial
skin areas and edge wrinkle detection.The eye position
is labelled usingAdaboost based binocular location
method. Finally, strong SVM classifier is employed
according to abovethree extracted features and their
method reached a recognition rate of 85.75% with the
180 × 180 resolution images.

Figure 2: Age Group Classification System [6]
Khryashchev et al. in [7],presented
experimental results on MORPH, FG-NET and their
own database and predicted the comparison of humans
and machines. They developed a novel algorithm
including adaptive extraction of features using local
binary pattern (LBP) and SVM classification. Firstly,
a color space transformation and scaling process is
used for image preprocessing. Additionally histogram
equalization is performed to improve the image
contrastand unsteady lightening. After the image
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Figure 3: Formation Process of Gabor_ULBP Age
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Figure 4: Formation Process of ASM_ULBP Age
Feature [8]

Figure 5: Facial Skin Areas and Edge Wrinkle

positions of the eyes and eye pupil and then histogram
equalization is applied to improve image contrast
occurred due to the unsteady lightening. LBP
histograms produced for each image have been used to
classify the image into one of the predefined classes of
age using K-Nearest Neighbors (KNN) and
obtainedan accuracy of 80%.
Mohammad Ali et al. in[11], proposed a method
based onHistogram of Oriented Gradients (HOG)
feature for age-group estimation. Initially, an image is
cropped to locate the eyes on which the HOG feature
extraction algorithm is applied. This algorithm
provides histogram of oriented gradients in the local
parts of image and features is computed from the
several different regions such as eye-corners,
forehead, near cheekbones and below the eyes. For
each image, these features are concatenated to make a
feature vector and then probabilistic neural network
(PNN) classifier is used to classify the every image in
one of the age groups.Figure7 shows the flow of this
method.

Figure 7: System block diagram based on HOG
Features [11]

Detection [8]
Guo, Guodong, et al. in [9], developed a
Probabilistic Fusion Approach (PFA) thatfuses
regression and classification process for higher age
estimation performance. It is shown in Figure6. They
have chosen Support Vector Regression (SVR)for
regressionandSVM classifier, they work sequentially.
Initially, regression method was used for the
intermediate decision and then these results were sent
to the SVM classifier for the multi-classage
classification.

Izadpanahi et al. in [12], proposed a method
involving geometric analysis of feature and
classification of the age group using three classifiersSVM, neural network (NN) and density based linear
classifier (LDC). Geometric feature initially finds
seventeen facial landmarks and then calculates the six
biometric ratios by using those. Ten facial
measurements as shown in Figure8. After extracting
the biometric ratios, these ratios are used by the
classifiers to categorize the images into five different
age groups,namely AG1 (0-2), AG2 (3-7), AG3 (819), AG4 (20-39), AG5 (40-60). This method
achieved a success rate of 98% in classifying the
babies (0-2) from other age groups.

Figure 6: The PFA approach
C. K-NN and NN based Approaches
Gunay et al. in [10], exercised a method of Local
Binary Pattern (LBP) for the feature extraction and
split the image into n regions to produce LBP
histograms for each image and concatenate all
histograms into a feature vector. Face is detected using
Neural Network initially and calculated the vertical
and horizontal projections of grayscale image to locate
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Figure 8: Ten Facial Measurements with Seventeen
Landmarks [12]
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Ren C. in [13], presented a method that
involves two stages: one was the image preprocessing
and enhancement stage and another is face detection
with the Adaboost algorithm using Haar-like features.
They have simulated their results on the FG-NET and
MORPH database. Images are firstly preprocessed and
converted into grayscale images. Viola Jones method
adapted the use of Haar-like features to detect the face
and eye by cascading a weak classifier. There exist a
large number of Haar-like featureswithin the subwindow of an image. So, this process excludes
complementary features and concerned only about the
critical features. To achieve this goal, they applied
weak learning algorithm proposed by Viola and Jones
that chooses a single feature of the rectangle which
splits the positive samples from the negative samples.
After image preprocessing and feature extraction,
classifier got trained by using the SVM based on
features and then SVM categorized the images in one
of the age groups. They achieved the success rate of
76% in set1 and 93% in set 2 and the average
recognition rate of 84.5%. The subjective
questionnaires are also designed and showed that
people are not proficient of recognizing the human's
age group accurately.
Weixin Li et al.in [14],used a FG - NET
database for their experiment and proposed a novel
algorithm based on Sparse Representation based
Classification (SRC) which chooses human age in a
hierarchical manner. Initially, the image is
preprocessed
by
normalizing.
After
image
normalization,human facial texture featuresare
extracted usingLocal Binary Patterns (LBP) method
and then ASM is used to extract the shape features.
They estimated the age on the basis of two human life
stages: the phase from birth to adult and the phase
from adult to old age. Since, shape of face changes
drastically due to the movements of bones during the
1st stage and vaguely during the 2nd stage. So the
facial features are radically differing between these
two stages. Therefore, in the first step, quadratic
function was used to classify the images into one of
the stages and in the latter step, further preprocessing
of the image was done to solve the age estimation by
employing SRC. SRC required a lot of training
samples of each class which made the efficiency of
age classification limited. So, Ordinal Hyper-planes
Ranker (OHR) was used to improve the results of age
estimation. They evaluated the performance of their
system by using two parameters: Mean Absolute Error
(MAE) and Cumulative Score (CS).
Thukral et al. in [15], implemented the
hierarchical approach where the images of face was
divided into several age groups and separate
regression model was being learned for each age
group. They used FG-NET database as their training
and test set. They used many methods such as
geometric features for extracting thefeatures and
Relevance Vector machine (RVM) as a regression
technique. The main purpose of the RVM is to learn
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the functional relation between the two variables.
During this phase, some training samples are allowed
to overlap so that model can classify the errors that
may occur while allotting the image to one of the age
group. Finally, they classified the test set using
different classifiers such as Nearest Neighbor, μ-SVC,
Partial least squares (PLS) and they used the majority
rule for the classification of test images into the
appropriate age group.
Nithyashri J. et al. in [16], adapted a
techniqueof Wavelet Transformation (WT) for the
extraction of features and Adaptive Resonance Theory
Network (ART) method, as an artificial neural
network, for the classification of age. The Efficiency
of their methodwasobtained usingFG-NET aging
database. Primarily preprocessing was done by
converting input facial color images into gray-scale
images and then features were extracted using
Wavelet Transformation which reduces bits required
of the image. Two types of features have been
extracted in their study including Coif feature and
two-level Haar features. The features like nose, eyes,
chin,
and
mouth
were
extracted.
After
featuresextraction, Euclidean distance was used to
measure the different Feature Point Distances such as
FPD1 is the distance between the eyes, FPD2 is the
distance between the middle of eyes and nose, FPD3is
evaluatedas distance between the eyes and mouth, and
FPD4 is measured as a distance between the mediocre
of eyes and chin. The distance between the (�,) pixel
and (�,) pixel were measured by the formula show in
3. The Adaptive Resonance Theory Network was
trained, based on the FDP, to classify the facial images
into one of the age-groups- child, young, adult and
senior adult.
(3)
Yang, Xi, et al. in [17], proposed Witness
based Multiple Instance Regression (WMIR)algorithm
which modeled the problem of age estimation based
on the framework of Multiple Instance Learning
(MIL) and. The main idea behind WMIR is to find the
positive and negative instances and use both these
instances to train the classifier. Firstly, the image is
preprocessed using Principal Component Analysis
(PCA)for the noise reduction. The probabilistic
weighted Support Vector Regression (pw-SVR)
technique was designed for the estimation of age.
Logistic discriminant metric learning (LDML) was
used for the features space At last,pw-SVM was
trained using these feature spaces to categorize the age
accordingly.
D. Active Appearance based Approaches
Liu, Li in [18], put up an approach in which age
was categorized into five different age-groups.
Initially, all the images were converted into grayscale
and then preprocessed using the image intensity
normalization and implemented by histogram
equalization. The Active Appearance Model has been
utilized for the featureextractionthen these features
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could be used to train the classifier with the Gaussian
Radian Basis Function kernel (RBF). Since, feature
space was so large, they used Principle Component
Analysis (PCA) to reduce the length of feature space.
At last, test set was sent to the Support Vector
Machine classifier to categorize the age into one of the
five groups based on the training dataset.
Lee, Seung Ho et al. in [19], classified the age
based on local age group modeling, which is erected
by clustering trained faces. This method also helped in
dealing with large variations of facial appearance.
Whole training images of an age group were
decomposed into a different set of face clusters to
avoid the degradation of classification due to some
disagreeable faces. They provided the effective way of
computing the distance between the centroid of face
cluster and the test face and way of computing
distance between training face sample distribution
formed and the test face. These measures were used to
improve the distinction between the clusters of
different age groups. Since the face clusters may differ
with the different database, hierarchical method of
clustering seems more suitable than the k-means
clustering. TheyextractedLBP histogram features and
then classified the age group based on hierarchical
clustering and achieved an estimation rate of 60%.
Ueki, Kazuya et al. in [20], presented a framework
for the age-group classification under different
lighting conditions. Their method was based on the
combination oftwo-phased approaches named 2D
LDA and LDA and the results of the experiment
showed that their approach improved the accuracy of
classification more than the LDA approach and PCAbased approach. PCA is an approach which calculates
a vector that has the biggest variable in the training
data and LDA is a method that discovers a projection
for maximizing the ratio between the class scatter and
within the class and features can also be extracted
using LDA. Sometimes Small Sample Size Problem
(S3 problem) may be encountered due to the high
dimensionality of facial images. To overcome this
problem, PCA was used for the reduction of
dimensionality. The Gaussian model classifier was
trained using a training-set images based on LDA and
used to classify the age-groups for the test set. They
used a WIT database for the various lighting images
and attained the accuracy rate of 46.3% for 5-year
range, 76.8%for 10-year range and 78.1% for 15-year
range age-group.
Chao et al. in [21], proposed an approach of age
estimation with the three narrative contributions.
Firstly, the relation between the age labels and facial
features was discovered based on dimensionality
reduction (reduce the feature size) and distance
learning metric. Then the intrinsic ordinal relationship
has been exploited among age based on label sensitive
conceptto solve the disparity of age classes. At last,to
confine the human ageing complex nature the local
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regression technique is exploited. For the adjustment
of distance metric,they suggested a Label-sensitive
Locality Preserving Projections (LsLPP) Labelsensitive Relevant Component Analysis (LsRCA)
using AAM. They used a FG - NET database to get
experimental results. TheycombinedSupport Vector
Machine (SVM) and K-Nearest Neighbors (KNN) to
generate excellent results with Mean Absolute Error
(MAE) of 4.38.
II. CONCLUSIONS
In this paper different approaches for age rank
estimation are studied. Most research in the area of
age prediction is limited by the good choice of
database used and the size of the database. Some
researchers have only focused on the certain age
groups, while some have employed the wide range of
classification. Due to the lack of quality database, a
universal age prediction function for the wide range of
ages is yet to be developed. From the previous work, it
can be concluded that the region around the eyes was
most crucial for age prediction and hair produces the
negative impact on the results.
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Abstract— The present project relates to the
modification of roller in track frame design. The work
will carried out with up gradation and design of roller
used in tracked vehicles. The Difficult geological
conditions and more intense mining processes taking
place today in many building sites lead to a high
mechanization level of building works. Because of
this, specialized self-propelled Drilling machines are
constructed, which enable a sufficient progress in the
mining works. Among the machines most frequently
used in the mining and building sites, there are those
directly used in the preliminary works.
In this project, track tension monitoring methodology
will develop so that the track tension can be estimated
under various manoeuvring tasks. That is, the
information of the track tension should be obtained
both in real-time and on-line when the proposed
methodology will implemented on tracked vehicles. So
the need of project is to upgrade the roller for track
frame to sustain the increased weight of new upgraded
technologies on the machine and by maintaining
minimum cost of manufacturing of machine so making
it compatible to all surface drilling machines.
Thus to validate the part as per specifications some
design modification needs to be done. This project
develops the dynamic equations of motion for the
planetary roller screw mechanism accounting for the
screw, rollers, and nut bodies. First, the linear and
angular velocities and accelerations of the
components are derived. Then, their angular
momentums are presented. Next, the slip velocities at
the contacts are derived in order to determine the
direction of the forces of friction.
Keywords—Track rollers, Track of Crawler.
I. INTRODUCTION
Surface Drilling Machines are large crawler
mounted mining machines which have various
component assemblies like boom, Feed assembly,
Rotation assembly and Track assembly etc. While
working in mines, machine needs to take various
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position of drilling for making a hole. Hence machine
need to move from one hole position to another by
tramming. Tramming is the process for moving the
machine from one place to another. Drilling is the
process of making a hole into a hard surface where the
length of the hole is very large compared to the
diameter. In the context of mining engineering drilling
refers to making holes into a rock mass. Surface
mining requires drilling for different purposes that
include:
1. Production drilling i.e. for making holes for
placement of explosives for blasting. The objective of
drilling and blasting is to prepare well-fragmented
loose rock amenable to excavation with better
productivity from the excavation machinery. The
holes drilled for this purpose are defined as blast hole.
2. Exploration drilling for sample collections to
estimate the quality and quantity of a mineral reserve.
The samples are collected as core and the drilling for
such purposes are referred as Core drilling. As
diamond bits are used for such drilling, core drilling is
often called diamond drilling.
3. Technical drilling during development of a mine
for drainage, slope stability and foundation testing
purposes. Opencast mining involves removal of waste
rock and subsequent winning of the mineral. In case of
deposits underlying hard and compact waste rock
called over burden loosening of the rock mass is
essential prior to excavation. Thus drilling and
blasting is the important ground preparation job.
Unless the rock mass is highly weathered and very
much unconsolidated drilling of holes for placement
of explosives and detonating them for blasting is
required for any mining operation. Modern machines
like continuous surface miner can however eliminate
the need of drilling and blasting in certain surface
mining operations. Successful drilling under specific
site conditions requires blending many technologies
and services into a coherent efficient team,
particularly if it is for deep exploration drilling. Blast
hole drilling is comparatively simpler. However, to
minimize costs and optimize the performance and post
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drilling operations technical managers and decision
managers must understand the language and
technology of drilling operations.
The modern hydraulically operated drills have
number of advantages over pneumatic drills. These are:
1. The self-contained diesel powered hydraulic
percussive drills do not require auxiliary compressor
for drill operation.
2. Energy delivered per stroke being higher,
hydraulic percussive drills offer higher penetration
rate compared to the pneumatic drill.
3. Less noisy
4. Many hydraulic drill claims energy saving as
high as 66% than pneumatic drilling. Vertical blast
holes are most common. However, to avoid formation
of hard toes and to obtain better fragmentation and
reduced vibration level inclined blast holes are more
useful in many situations. A hard strata occurring at
depth in the lower horizon of a high bench is better
blasted by horizontal blast holes. However, horizontal
drilling is not normally carried out in opencast mining
due to the difficulties associated with drilling and
charging.
The Difficult geological conditions and more
intense mining processes taking place today in many
building sites lead to a high mechanization level of
building works. Because of this, specialized selfpropelled Drilling machines are constructed, which
enable a sufficient progress in the mining works.
Among the machines most frequent l used in the
mining and building sites, there are those directly used
in the preliminary works. There are various systems
used in drilling pit mining machine are:
•
Feed assembly
•
Rotation assembly
•
Boom assembly
•
Track Assembly.

tracks. The up gradation of roller for track therefore
required identifying the worst loading conditions
using simple force analysis. Machines used in surface
mining such as derricks, roof bolting machines,
loaders, transportation vehicles as well as their subcomponents are subject to requirements radically
different from machines operating on the surface.
Considering their specific applications, these
machines are subject to adverse and variable operating
conditions and are often subject to percussive loads.
The exploitation conditions are much heavier and
severe in general. Design of mining machines should,
therefore, result in a reliable construction that
withstands the required loads on track frame whilst
also being economical.
A. Problem Identification
The up gradation of roller in existing track is
required to maintain the ground pressure as per Drilling
Rig safety standard. Existing machine consist of 6 Nos
of roller per track Hence total No. of roller becomes 12
nos including both track. As per Company field report
analysis there was wear in roller after few working of
hours of machine. There are several drawback they
found during the inspection. Out of draw bags it is
suggested to change the roller size including Nos of
Roller pre track system.
Load distribution is not equal in sprocket
mechanism of track vehicle due to less number of
rollers. Hence more chances of failure due to uneven
loads. More wear and tear of rollers. Less life of roller.
The purpose of up gradation of roller for track frame
was to overcome the failure problem at various worst
load conditions and to develop a universal track
assembly that would sustain the maximum weight with
higher capacity.
So the need of project is to upgrade the roller for
track frame to sustain the increased weight of new
upgraded technologies onthe machine. And by
maintaining minimum cost of manufacturing of
machine so making it compatible to all surface drilling
machine. Thus to validate the part as per specifications
some design modification needs to be done.
B. Expected Outcomes



It was noted that it is essential to increase the load
carrying capacity of track frame by reducing the wear
of roller in track assembly. The company has desired
that entire machine be made out of standardize
components and machine parts and units for
interchangeability reasons. The company desires to
upgrade a universal track with the up gradation of
roller which could be mounted on various types of
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Cost effective solution for the highly under
stressed Track
Solutions for the Weakest part of the machine
which must be very strong
Track frame design & selection of roller to
sustain the load without fracture and wear at
its extreme downward position of drilling.
Newly design track will also be applicable for
the machine which will going to use for 6‖
drilling Hole Applications.
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One of the aims of FEM computations is to
identify the stress field generated by the tramming
operation to determine its effect on the life of the track
and roller. Most of the structural members will model
using standard plate‘selements. As compared with
other track frame models, shell models yield more
precise results since they take into account the ways in
which the structural members are joined together and
their influence on the stress field (e.g. in the vicinity
of welded joints). The effort will calculate for the
loads specified as per specified extreme condition.
Static and changing loads, will be define as given in
the standard, and will be analyse as per the condition.
The source of changing loads are dynamic interactions,
body forces produced by operating motions, tilts,
output loads, digging forces, etc.
II. BACKGROUND
Earlier investigations were focused at increasing
performance of track frame for surface drilling
machine. The difficult geological conditions and more
intense mining processes taking place today in many
building sites lead to a high mechanization level of
building works. Because of this, specialized selfpropelled drilling machines are constructed, which
support for sufficient progress in the mining works.
These are the vehicles used for stabbing, drill rigs and
bolt setters. The common feature of these machines is
the fact that the whole load of various system are
placed on a track assembly. The roller mounted on
track. Track should have a sufficient variable load
carrying capacity.
(Mohamed A Omar1, 2014) presented a
formulation and procedure for incorporating the
multibody dynamics analysis capability of tracked
vehicles in large-scale multibody system. The
proposed self-contained modular approach could be
interfaced to any existing multibody simulation code
without need to alter the existing solver architecture.
Each track is modelled as a super-component that can
be treated separate from the main system. The supercomponent can be efficiently used in parallel
processing environment to reduce the simulation time.
In the super-component, each track-link is modelled as
separate body with full 6 degrees of freedom (DoF).To
improve the solution stability and efficiency, the joints
between tracks links are modelled as complaint
connection.
The spatial algebra operator is used to express the
motion quantities and develop the link‘s nonlinear
kinematic and dynamic equations of motion. (Choi,
Lee, & Shabana, 1998) proposed a spatial multibody
model for a full tracked vehicle system. In this model
the links were connected with revolute joints.(Choi,
Lee, & Shabana, 1998) extended their work in 1998 to
develop force modules that can account for the contact
between the track links and other components. The
interaction between the track and terrain was modelled
using simple soil mechanics based forces.(Ryu, Bae,
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Choi, & Shabana, 2000) created a three-dimensional
multibody model similar to that by (Ma & Perkins
2006) and (Madsen 2007), except that the vehicle has
a compliant track chain.
1.Kunsoo Huh and Daegun Hong ,2001, ―Track
Tension Estimation in Tracked Vehicles Under
Various Maneuvering Tasks‖ Hanyang University,
Sungdong-ku, Haengdang-dong 17th,Seoul, Korea
133-791 JUNE 2001, Vol. 123/ 179.
III. INTRODUCTION TO
UNDERCARRIAGEAND ROLLER
A. Undercarriage Basics
Undercarriage Assembly-The total undercarriage
assembly of a dresser crawler is made up of
components that transfer tractive effort from the
tractor to create forward or reverse motion. Front
Idler-It is basically used for making chain in tension.
A large wheel at the front of the track frame that
guides the track chain and absorbs shock loads. It is
adjustable for proper track chain tension.

Fig. 1 Undercarriage Assembly

SprocketAll dresser crawler use a hunting tooth design sprocket,
which consist of an odd number of sprocket teeth. This
design permits each tooth to make contact on every other
revolution. The same sprocket is used for the dry seal and
the lubricated track system.
Top IdlersThese are used for support to the track chain. Metal
wheels at the top of the undercarriage which support and
guide the track chain assembly between the sprocket and
front idler.
Track RollersThe Rollers delivers load from track frame to track
chain. Rollers are mounted in series. Metal wheels mounted
to the bottom of the track frame which supports the tractors
weight and which rolls over the rail portion of the track
chain.

http://www.ijettjournal.org

Page 305

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

Fig. 3 Roller Assembly

Fig. 2 Track Roller

Components Of Roller.
1. Rubber Load Ring
2. Roller Shaft
3. Roller Shell
4. ‘O‘Ring
5. Outer Shell
6. Flange
7. Heavy Duty Brackets
B. Roller Wheels
Roller wheels mounted to the undercarriage frame
transfer machine weight to the track. The wheels,
acting as contact points, help distribute machine
weight evenly across the ground through the track. As
a comparison, a skid steer loader concentrates
machine weight on the four points where tires contact
the ground. Roller wheels also help guide the track.
Track lugs travel between or outside the roller wheels
and are kept in alignment when the machine turns or
works on slopes. Roller wheels are constructed of a
high-density plastic core with rubber bonded to the
circumference. The bonded rubber provides a
cushioned surface to minimize track wear where the
rollers contact the rubber track.
The rubber acts as a cushion to help resist track
damage when rocks or debris are caught between the
roller and track. This prevents pushing the debris into
the belt and damaging it. Roller wheels are wear item
and need to be replaced periodically. Operation in
abrasive conditions, as well as improper operating
technique, can cause the rollers to wear faster.
Because of the open design of the undercarriage,
replacement of a worn wheel can be easily
accomplished.
The CAT MTL undercarriage roller wheel hubs
incorporate heavy-duty metal face seals which are
sealed for life. This design helps to avoid
contamination, leaks, and provides a long service life
for the bearings. This proven technology is seen in
other pieces of Caterpillar equipment, including larger
Track-Type Tractors.
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Roller wheels mounted to the crawler frame to
transfer machine weight to the track. The wheels,
acting as contact points, help distribute machine
weight evenly across the ground through the track.
Roller wheels also help guide the track. Roller wheels
are constructed of a high-density plastic core with
rubber bonded to the circumference. The rubber acts
as a cushion. Roller wheels are wear item and need to
be replaced periodically.
The three key functions of undercarriage roller
wheels are:
1. Distribute weight of machine from the frame to
the track.
2. Guide the track.
3. Provide a cushion between the tracks
IV.EXISTING TRACKFRAME AND ROLLER
Primary level study states that load of machine
sustating per roller is somewhat higher. Hence it is
necessary to increase the no. of roller so that

weight to No roller ratio get improved.
A. Current Track Specifications
According to company‘s internal FSM report and
their pre study it is required to take some
improvement action on crawler.

Fig. 4 Schematic Diagram of track frame

Total weight of m/c is 15.5 ton.
No. of roller is 6
Total Length (L) = 3177 mm
Total Height (H) = 8
70 mm
Total Width (W) = 320 mm
Centre distance between Sprocket and Idler
Gear (C) = 2660 mm
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B. Design of Existing Roller
Overall Dimensions of Existing RollerDiameter of Roller-135mm
Length of Roller-140mm
No. of Rollers used in track -6

Fig. 5 Schematic Diagram of existing Roller

Fabrication of Model & Radiography for
Fabricated Track frame.
Assembly of roller and track on machine.
Test and validation of actual component on
site.
ACKNOWLEDGMENT
Apart from the efforts of me, the success of
this Seminar depends largely on the encouragement
and guidelines of many others. I take this opportunity
to express my gratitude to the people who have been
instrumental in the successful completion of this
Project.
I take immense pleasure in thanking Prof. Dr.
K.S. Wani, Principal, Shri S.S.B.T‘s College of
Engineering And Technology and Prof. D.S
Deshmukh, H.O.D. Department of Mechanical
Engineering and Prof. P.N. Ulhe, P.G. Coordinator,
for all their valuable assistance in the seminar work
I wish to express my deep sense of gratitude
to my Guide, Prof. P.G. Damle for his valuable
guidance and useful suggestions, which helped me in
completing the seminar work, in time. I would also
mention that he had been a source of inspiration and
for his timely guidance in the conduct of our project
work.
REFERENCES

Fig. 6 Drafting of existing Roller

C. Preliminary Changes suggested:
Increase no. of roller from 6 nos to 7 nos.
Increase the diameter of roller according to size
available in market and feasible to machine.
Modify the track frame accordingly.
Increase in roller size will also help to
improve the ground clearance of machine.
V. METHODOLOGY
To find the solution for identified problem, we
will go through the steps given as below.
Theoretical calculation over roller
Selection of roller based on calculation
Creation of 3D model and drawing using Pro
Engineer software
Verification of proposed design by FEA
analysis using analysis software ANSYS.
Correction of Design Model on the basis of
FEA Analysis.
Updating and Release the Drawing for
Fabrication.
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Abstract
In our regular life the telecommunication field plays a
vital role. There is a complete revolution in the way
we communicate, specifically long distance
communication. Irrespective of all these advancement
in the field of telecommunication, the physically
impaired people have not that much amount of access
as compared to normal peoples for these technologies.
This project is based on inventing a messenger for the
differently disabled set of Humans, who may not be in
the position of using mobile phones for messaging or
any other kinds of communicating devices, with the
satisfactory comfort, which is known as application.
This system is linked with a GSM-GPS module to track
the location of the blind person and to establish a two
way communication path by using a wireless
technology. Here the user sends the SMS to the blind
person’s mobile number which is connected to the
microcontroller which is able read the SMS using
GSM module through inbuilt the AT commands and
then converts the characters of the SMS into the
Braille language using the lookup table present in its
memory. With the help of 6 relays Microcontroller
vibrates the Braille pad which act as platform on
which the blind person can read the SMS.

Keywords — Messenger, GSM-GPS, GSM module,
Braille pad, AT commands, lookup table.
I. INTRODUCTION
Mobile cell phones are major important part of our
modern life. It is always necessary for us to make a
call or send a message at anytime from anywhere in
world. For visually impaired users voice based list of
contact are provided with many cell phones, they can
choose contact through voice and make call when
necessary. Irrespective of all these advancement in the
telecommunication technology, the physically
(visually) impaired people have limited access for
these technologies. So to fill up the gap between the
blind people and the technological advancement in the
telecommunication field we have decided to design a
SMS system for them. We are designing a modular
device which is accessible by blind person. For that
purpose we are using Braille language as the backbone
of the project. So the blind people use the Braille
language for reading and writing messages. Now let’s
limit our focus towards short message system, it is text
messaging service serves as component of mobile
phone, by using standardized communications
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protocols that allow the exchange of short text
messages between mobile phones. SMS text
messaging is one of the most widely used message
application in the world, with 2.4 billion active users,
or 74% of all mobile phone subscribers. We are
designing such type of a modular device which can be
accessible by blind person. Till date they
conventionally use Braille books. But it is not an
economical way of communicating now a day. It has
limitation on the maximum number of words per page
and pages per book. So we are interfacing Braille pad
with the cell phone so that visually impaired person
can have the access to the SMS system. Till date they
conventionally use Braille books. But it is not a most
efficient and economical way of communicating. We
are also providing voice announcement system with it
as extra feature. Braille is named after its creator,
Frenchman Louis Braille, who lost his eyesight due to
a childhood accident.
II. REASONS FOR ANDROID
Software development in mobile phones has evolved
over the time. Android has emerged as a new mobile
development Platform, building on past successes and
avoiding past failures of other platforms. Android was
designed to empower the developer’s programmers to
develop innovative applications. The platform is open
source, with no up-front fees, and developers and
programmers enjoy many benefits over other
competing platforms.
Software framework: The designers took a
successive approach when they developed the Android
platform. They began with a protect operating system
and built a robust software framework on top that
allows for useful application developments.
Open Source: The basic facility of this Android
platform is provided through open source licensing.
Developers have unprecedented access to the handset
features when developing applications.
Free Android application: Android applications are
free to develop. They do not require licensing or
royalty fees to develop on application oriented
platform. There is no need of membership fees and no
need of testing fees as well as no need of signing or
certification fees. Android applications can be
distributed and commercialized in a variety of ways.
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III. NEED OF APPLICATION
The latest software’s which are present in the market
for differently disabled people, are generally screen
reader software’s which forces them to use the keys on
keyboard. For sending the message they need to type
the message manually and remember the keys by him.
But these techniques make it very difficult for them to
use those softwares. Now in the technological world
smart messengers are available in Android market
which is based on voice to text transmission. Which is
also known as instance messenger in that, if you want
to send message, speak that message, ultimately
message will be converted into text and sent as SMS.
IV. SYSTEM DESIGN
The modular design of advance application is
shown in figure 1. In this specific application android
device provides platform for execution. Each android
device has SMS facility which is dealing with SMS
related processes such as sending and receiving
messages, message notification and alert signal etc.
The application is build on top of SMS i.e. when a
user installs the application all messaging is done
through application. If user wants to open messages
from message inbox, but when message is received,
by default message will open in application. This
application uses SMS Manager Class which is
provided by android to handle SMS related activities.

the message is translated into alphanumeric English
letters the microcontroller sends the typed SMS via
the respective mobile using AT commands.
C. Structure of Braille System
Braille is writing system which enables blind and
partially sighted people (i.e. visually impaired
peoples) to read through touch. This great invention is
done by Louis Braille (1809-1852), who was blind and
became a teacher of the blind. Braille system is
consisting of patterns of raised dots arranged in cells
of up to six dots in a 3 x 2 matrix configuration. Each
cell represents a letter, numeral or punctuation mark.
Some frequently used words and letter combinations
also have their own single cell dot patterns. For e.g.

Figure 2.Braille English letter code
V. WORKING OF APPLICATION
This specific application is built on top of SMS, so
that once application is installed on mobile, all SMS
related activities and processes are by default
performed by application. With respect to user
perspective, working of application is done in two
ways – First one application is used for sending
messages and other one when application is used to
read received messages.

Figure1. Modular system design
A .To read the SMS
The sender sends the SMS to the blind person’s
mobile interfaced with the microcontroller. The
microcontroller reads the SMS through the AT
commands and immediately converts the letters of the
SMS in to the Braille language by using the lookup
table which stored in its memory. Then with the help
of 6 relay hardware the Microcontroller starts to
vibrate the Braille pad on which the blind person can
read the SMS.
B. To send the SMS
The blind person can type the SMS using the key pad
connected to the microcontroller. The microcontroller
then converts the Braille letter to the English alphabets
by using the Look table stored in its memory. After
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Figure 3. Working structure
At receiver side application provides facility to read
message in multiple languages. When message is
received application gives indication or notification
and asks for reading, if user is present then user reads
and acknowledges that message. In case if user is not
present, application provides time to time notification
at regular interval until message is read. For this
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reason timer is used for unread message notifications.
Similar to sender side, user will interact with data
application through voice commands which provides
guidance through voice. Because of voice interaction,
application provides better and comfort user interface
for visually impaired users.
VI. BLOCK DIAGRAM
A. Liquid Crystal Display LCD is used in a system in
order to display the output of the application. Advance
graphics LCD can also used in a system to crosscheck
the output of different modules interfaced with the
microcontroller. Thus LCD plays a important role in a
system to visualize the output and to debug and
analysis the system module wise in case of system
failure in order to rectify the problem.
B.GSM Module GSM (Global System for Mobile
communication) is a digital mobile telephony
communication system. Advance GSM module
interfaced, we can send short text messages to the
specific authorised users as per the application. GSM
module is provided by sim uses the mobile service
provider and send sms to the respective user as per
programmed. This GSM technology enables the
system with a wireless system with no specified range
limits. This is a plug and play GSM Modem which is
easier to implement RS232 and TTL serial interface. It
is used to send SMS, make and receive calls, and do
other GSM operations by simple AT commands
through a serial interface from microcontrollers and
computers.

Relays are energized respective to the input from
microcontroller. As per the received commands the
relays are push or moves up and down. Thus the blind
person will be able to sense the letter.
E. Loud Speaker Loud speaker is used for making the
voice announcement.
F .Relay it operates in two modes:
1) Normally open mode
2) Normally closed mode
Relay is used to control different devices by turning
on and off these devices whenever necessary.
G. Microcontroller Here the controller is acting as
Embedded Web Server. It is the heart of our project.
An HTML web page is loaded in it. Different
peripherals are interfaced to it. It takes input from the
sensors and devices at remote places and produces
controlled output. The data transaction is through
Zigbee.
VII. FLOWCHART
A. SMS Receive

Figure 4.Block Diagram
C. Keypad it consists of 9 keys arranged in 4x4 format
i.e. 3 rows and 3 columns. These keys are connected
to the I/O port of the controller.
D. Braille Pad it consists of 6 relays connected to the
I/O port of the microcontroller via driver circuit.
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Figure.5 Flowchart of SMS receive
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Figure. 6 Flowchart of SMS sends
VIII. CONCLUSION
In this way this project explains the idea of messaging
system for visually impaired peoples. This vital
technology tool and its application in the area of
telecommunication have significant and widespread. It
allows environmental barriers to be removed for
people with a wide range of disabilities. Thus with
some modifications in previous conventional
communicating device, we can accommodate large no.
of visually impaired people in communication system.
In this way system is modified to read the SMS in a
string, also blind person able to read the e-mail also.
In recent years, SMS messaging system for disability
and handicapped communication aids has become
widely deployed in large amount. Text to Speech is
also finding new applications outside the disability
market in future.
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Abstract- Purpose of this work is to optimize ethanol
production process from damaged sorghum grains
with specific objective to study process parameters of
ethanol production by fermentation. Experiments are
conducted for ethanol production by fermentation of
damaged sorghum grains to test and refine the various
process variables that is Inoculum size, pH,
Temperature and their different combinations. To
determine the optimum response, surface plots for
desirability and overlay plots are generated. Flour
from damaged sorghum grains yielded 2.30 (g/100ml)
ethanol by fermentation with co-culture of A. Niger
(NCIM 1248) and S. Cerevisiae (MTCC 170) under
optimized conditions of pH 5.5, temperature (300C),
and inoculum level (7.5 % v/v).Thereby damaged
sorghum grains those are non-edible could be utilized
optimally for ethanol production.
Keywords- Ethanol production, Optimize, Damaged
Sorghum Grains
I. INTRODUCTION
Bio-fuels are liquid fuels derived from plant materials.
They are entering in the market very rapidly. Bio-fuels
provided 1.8 % of the world’s transport fuel in
2008.Ethanol fuel is the most common bio-fuel
worldwide. Among all bio-fuels used worldwide,
ethanol is the most common bio-fuel. The air and
underground water pollution caused due to Lead or
methyl-tert-butyl ether (MTBE) of petroleum can be
reduced by replacing bio-ethanol. MTBE is used as a
fuel additive to increase the octane number also
known as fuel oxygenate. MTBE is possible human
carcinogen and is highly soluble in water. Ethanol has
biodegradable nature, low toxicity, persiwastence and
regenerative characteristic; hence it is chief substitute
for MTBE [1].
Major crops such as Corn, barley, oat, rice, wheat,
sorghum, and sugar cane are used for the bio-ethanol
production.[2] Sorghum is an important crop that is
widely grown in dry climates across the world.
Sorghum and corn grains are having highest potential
ethanol production. The grain is used for food, feed
and industrial purpose. Grain quality affects the
relative usefulness for each specific use. In several
applications including production of grain ethanol and
brewing, waxy endosperm and the high protein
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digestibility characteristic in sorghum grain have the
potential to significantly alter conversion efficiencies.
Edible parts of plants and animals that are produced or
harvested for human consumption but that are not
ultimately consumed by people is called as food loss
and waste. Food loss and damaged grain have many
negative economic and environmental impacts. Based
on weight the Food grain and Agriculture
Organization of the United Nations (FAO) observed
that in the world, Out of all food produced 32 percent
food is lost or wasted in 2009. Approximately 24
percent of all produced food is waste or lost when
converted to calories. Farmer’s incomes can be
reduced economically because of waste investment in
production of damaged food grain. Particularly food
loss is defined as food that gets lost before it reaches
the consumer or spills, spoils, and incurs an abnormal
reduction in quality such as bruising or wilting [2].
Grain damaged by sprouting may lose value for food
applications but may not affect ethanol production and
final ethanol yield. Utilization of cereal grains for
bioethanol production can be the best option after food
application. The ability to predict future fermentation
behaviour, application to design, advanced control of
fermentation and optimization for economical ethanol
production is possible [3, 4, 5].
Phutela et al. Optimized ethanol production from
sweet sorghum juice of variety, CSV19SS using
response surface methodology with the help of
statistical software Statgraphics Centurian XVI.I.
During optimization process, effect of three factors i.e.
inoculums size, agitation rate and temperature on three
response variables i.e. ethanol content, total acidity
and pH are studied [1].
II. MATERIALS AND METHODS
A. Microorganisms
The amylase-producing fungus A. Niger (NCIM
1248) is obtained from the National Collection of
Industrial Microorganisms, National Chemical
Laboratory, Pune, India. The stock cultures are
maintained on potato dextrose agar slants. A standard
strain of S. Cerevisiae MTCC 170 is obtained from the
Microbial Type Culture Collection, Institute of
Microbial Technology, Chandigarh, India, for using as
a control organism. The strains are maintained on
slants of YPD agar medium.
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B. Media
The yeast strain S. Cerevisiae is maintained on YPD
medium containing 0.5% yeast extract; 0.5% peptone;
2% dextrose; 2 percent agar; pH 5.5. The yeast culture
is grown for inoculums development in a controlled
environment shaker (150 r.min-1) at 35°C for two days
in liquid medium containing glucose 2%; peptone
0.5%; yeast extract 0.3%; KH2PO4 0.1%; MgSO4
7H2O 0.05%; pH 5.5, 1 N HCl or 1 N NaOH is used to
obtain the desired pH for testing the effect of pH on
fermentation.
C. Substrates
The study is carried at Laxminarayan Institute of
Technology, Nagpur, India. The damaged sorghum
grains are obtained from local market Nagpur, India.
The grains had 40% sounds and 60% damaged grains,
categorized as industrial use. The damage includes
broken, cracked, and attacked by insects, dirty,
discoloured. The composition of damaged grains used
is given in Table 1. The grains are washed with water,
sun dried and powdered. The fine sorghum grains
flour is obtained from flour industries and local
market, Nagpur and used as control experiments to
compare with damaged grains.
Table No 1. Composition (% W/W) of fine and damaged (60%)
sorghum grain

Starch
Reducing sugar
Crude protein
Crude fiber

Fine
sorghum
69
5.9
10.7
3.1

Damaged
sorghum
44.6
4.6
9.2
1.4

D. Amylase production
The amylase-producing fungus A. Niger (NCIM 1248)
is grown in a medium containing soluble starch 2%
peptone 1% yeast extract 0.5% (NH4)2SO4 0.1%
MgSO4 7H2O 0.05%. Fifty ml of this medium is
prepared and sterilized at 121 °C/15 lb for 20 minutes.
After sterilization the medium is inoculated with 2 ml
of fungal suspension and incubated at 37 °C for 48 hrs
under a shaking condition of 150 r.min-1 and this is
used as an enzyme source for the fermentation process.

All experiments are replicated twice and the average
values are obtained.

F. Measurements
Amylase activity is assayed by reducing sugars
released from starch. The reaction mixture containing
2 ml of 1% starch in deionized water, 1 ml of 0.1 M
acetate buffer (pH 5.8) and 1 ml of enzyme solution is
incubated at 35°C in water bath for 10 minutes. After
incubation the amount of reducing sugars are
estimated by 3, 5-DNS method. Estimation of total
reducing in enzymatic hydrolysate of damaged
sorghum grain flour is done by DNS method [6]. The
estimation of ethanol is done by spectrophotometer [7].
III. EXPERIMENTAL DESIGN AND STATISTICAL
ANALYSIS

The factors affecting the ethanol yield from
damaged grain flour using a coculture of A. Niger
and S. Cerevisiae is studied using CCD experiments.
Variables pH and temperature (°C) and Inoculum Size
(%) are chosen as independent variables and is shown
in Table 2. Ethanol production (g/100ml) is used as
dependent output variable. Twenty experiments based
on the CCD are carried out with different
combinations of variables and results are presented in
Table 3. A second order polynomial model is
predicted with DOE (equation 1) indicating linear,
interaction and quadratic effect of variables on system
response as either positive or negative. ANOVA
analysis of the model is performed to evaluate its
statistical significance (refer table 4).
Table 2 Factors with their coded levels

Sr.
No.
1
2
3

Variable

-1.682

-1

0

1

1.682

pH
Temperature
(°C)
Inoculum
Size (%)

4.5

5

5.5

6

6.5

26

28

30

32

34

2.5

5

7.5

10

12.5

Table 3 Three-level central composite design and experimental
response
Factor Variables

E. Simultaneous Saccharification and Fermentation
process
Saccharification and fermentation of raw starch is
carried out simultaneously in one vessel. The crude
amylase broth (10 ml) of A. Niger is dispensed into
500 ml Erlenmeyer flasks with 100 ml fermentation
medium containing 10 g of damaged sorghum grain
flour and 0.3% peptone 0.1% KH2PO4 and 0.1 percent
(NH4)2SO4; pH 5.8. The medium is inoculated with S.
Cerevisiae suspension and incubated for 5 days.
Operating conditions of medium inoculum level (%),
pH and temperature maintained during fermentation
are kept at three different levels as shown in Table 2.
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Sr.
No.

1
2
3
4
5
6
7
8
9
10

pH

T0C

Inoculum
size (%)

-1.682
0
1
0
-1
0
0
1
0
-1

0
0
1
0
1
0
0
1
1.682
-1

0
0
-1
0
1
0
0
1
0
1
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Response
Variable
Ethanol
production
(g/100ml)

0.85
2.30
1.98
2.30
1.48
2.32
2.31
1.25
1.81
1.05
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11
12
13
14
15

-1
0
0
1
1

16

0

17
18
19
20

0
-1
1.682
0

-1
0
0
-1
-1
1.682
0
1
0
0

-1
0
-1.682
1
-1

0.99
2.31
1.35
1.17
1.23

0

0.94

1.682
-1
0
0

1.01
1.85
1.42
2.31

pH *Inoculum level
Temperature*
Inoculum level

IV. RESULTS AND DISCUSSIONS
1) Optimization of physical parameters and media
components for ethanol production is carried out.
CCD matrix with response is shown in Table 3. A
second order polynomial model fit to the experimental
data for optimizing ethanol production via response
surface method (RSM) predicts response as a function
of three variables and their interactions in terms of
their coded values.
% Ethanol = 2.3015 + 0.089 pH + 0.262 Temperature
- 0.1224 Inoculum level - 0.3704 pH * pH - 0.2856
Temperature * Temperature - 0.3545 Inoculum level *
Inoculum level -0.0575 pH * Temperature - 0.06 pH *
Inoculum level - 0.1375 Temperature * Inoculum
level

0.0519

-0.06

0.0519

-0.1375

-1.16

0.275

-2.65

0. 024

ANOVA calculations listed in Table 4 shows that the
model F and P values. The analysis of variance
(ANOVA) is carried out for ethanol production. This
gives good correlation between input factors and their
responses. Analysis of variance and Significance of
term coefficients for ethanol content are determined.
The ANOVA result of quadratic regression model for
ethanol production is described in table 4. ANOVA of
the regression model demonstrated that the model is
significant due to an F-value of 28.96 and a very low
probability value (p < 0.001). Results obtained in table
5 shows that the regression coefficients of all linear
term and quadratic coefficients are significant at less
than 1% level. Determined p-values are used as a tool
to check significance of each coefficient, which in turn
indicate the pattern of the interactions between
variables. Smaller value of p it is more significant to
the corresponding coefficient.
Response Surface Methodology for two variable
interaction Studies is done. Surface plots for different
interaction of any two independent variables, while
holding the third variable constant, on ethanol
production are generated using software.
Surface Plot of ethanol (g/100ml) vs Inoculum level(%), Temperature

Table 4 ANOVA table for CCD model
Source of
Variation

Degree of
Freedom (DF)

Mean Square
(MS)

FValue

PValue

Model

9

0.6242

28.96

<0.001

Linear Effects

3

0.4178

19.38

<0.001

Hold
Values
pH 0

2

ethanol (g/100ml)
1
1

0

Quadratic Effects

3

1.3859

64.29

<0.001

Interaction Effects

3

0.0683

3.19

0.071

residual error

10

0.0215

-

-

5
5

0.04306
0.000

-

-

19

-

-

-

lack- of -fit
Pure error
Total

Table 5 Significance of term coefficients for CCD
Standard
Term
Coefficient
Error
T-Value
Coefficient

0
-2

-1

-1

0

Temperature

Inoculum level(%)

-2

1

Figure No: 1 Surface plots showing effect of inoculum level (%)
and temperature on ethanol content at fixed pH value 5.5

Surface Plot of ethanol (g/ 100ml) vs pH , Temperature
Hold Values
Inoculum level(%) 0

P-Value

Constant

2.3015

0.0599

38.44

0.0001

pH

0.089

0.0397

2.25

0.049

Temperature

0.262

0.0397

6.60

0.0001

-0.1224

0.0397

-3.08

0.012

2

Inoculum level (%)
pH*pH
Temperature *
Temperature
Inoculum level *
Inoculum level
pH * Temperature

-0.3704
-0.2856
-0.3545
-0.0575
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0.0387
0.0387
0.0387
0.0519

-9.58
-7.38
-9.17
-1.11

ethanol (g/100ml)

1
1

0

0
-2

0.0001

-1

0

Temperature

-1
1

pH

-2

0.0001
0.0001

Figure No: 2 Surface plots showing effect of temperature and
pH on ethanol content at fixed inoculums level (%)

0.294
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Surface Plot of ethanol (g/ 100ml) vs Inoculum level(%), pH
Hold Values
Temperature 0

2

ethanol (g/100ml)
1
1
0

0
-2

-1

-1

pH

0

1

Inoculum level(% )

-2

Figure No: 3 Surface plots showing effect of pH versus inoculum
level (%) on ethanol content at fixed temperature of 300C

Graphical representation provides a method to
visualize the relationship between the response and
experimental levels of each variable in order to deduce
the optimum conditions. The individual effect of all
the four parameters studied, quadratic effects, and
interaction effects between the temperature and
inoculums level are found to be significant from the
response surface plots shown in figures 1, 2, and 3.
The clear elliptical shape of the curve shown in fig. 1
indicates that the interaction effect between the
temperature and inoculum level is significant with a p
value of 0.024.
A direct correlation is found between inoculum level
and temperature on ethanol production at fixed pH 5.5
as shown in figure 1. When the other variable is kept
constant, the interaction between the two variables
(inoculum level and temperature) showed that the
ethanol yield is sensitive even when substrate
concentration and temperature are subject to small
alterations (fig. 1). Figure 2 shows the surface plots of
pH and temperature at fixed inoculum level of 7.5%.
Figure 3 shows the surface plots of inoculum level (%)
versus pH at fixed temperature 300C. The pH is very
important for enzyme activity, pH influences the
metabolic activity of the organism and as the pH level
increases ethanol production increases. The pH also
has a strong positive effect on the biotechnological
process because the pH affects both the enzyme
activity and the yeast fermentation [8]. The inoculum
size has a positive effect on the process, a very small
inoculum concentration increases the fermentation
time and a too high concentration can lead to losses in
ethanol yield due to sugar consumption by the
multiplying yeast cells [9]. The results showed that

as the values of process variables increased, the
yield also increased, but only up to the midpoint of
the range of variables, and thereafter, the yield
decreased even though the values of variables
increased. The ethanol yield is significantly affected
by inoculums level, pH, and temperature. Based on
the model, the optimal working conditions are
obtained to attain high percentage conversion of
starch. Optimum values of parameters are found to
be temperature 300C, pH 5.5 and inoculum level 7.5 %
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(v/v), respectively to get maximum ethanol
concentration.
Table 4 also shows that experimental yields fitted to
second-order polynomial equation well as indicated by
high R2 values (0.966). The starch content in the
damaged grains used is lower by 30% and 40% when
compared with fresh grains of sorghum [10] (Table 1).
But as these damaged grains are cheaper by 10 times
than fresh grains, it would still be cheaper to utilize
them for ethanol production in co-culture at 10%
substrate concentration [11, 12]. Studies on
simultaneous saccharification and fermentation (SSF)
of wheat bran flour, a grain milling residue as the
substrate using co-culture method are carried out with
strains of starch digesting Aspergillus niger, non
starch digesting and sugar fermenting Kluyveromyces
marxianus in batch fermentation [13].
In this paper efforts are done to optimize ethanol
production process from damaged sorghum grains
with specific objective to study process parameters of
ethanol production by fermentation by utilizing
damaged sorghum grain flour at 10% substrate
concentration.
V. CONCLUSIONS
Above results shows optimized conditions for
ethanol production from damaged sorghum grains that
is at temperature (30 0C), pH (5.5) and inoculum level
(7.5 %) (v/v) to get maximum ethanol concentration of
2.30 % (g/100 ml). Hence, damaged sorghum grains
are found to be a good substrate for ethanol production
and efforts shows vast potential use of damaged or
prone to be wasted food grains to be converted in to
fuel ethanol.
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Abstract
This paper reviews the impact of the spending on
hoteling by the individuals. The rural area is being
considered for the review. The global hotel industry
comes in an rising growth trail since from 2000 just
because of the accelerated growth in the share market,
high performance in the supply chain and demand for
luxury facilities and other fundamentals available for
the hoteling. Investors have displayed great confidence
in the interest of the investments in hotel sector. Despite
the growing popularity, many investors and lenders
consider investments in hotel industry as an alternative
source of income and sustain into the market. Recent
trends in perception of hoteling and spending pattern of
individuals are changing constantly day by day. Many
changes are derived as per the financial condition of the
individuals. The recent economic turmoil in Asia will no
doubt produce new challenges, as well as opportunities.
Those who belong to the higher income family, the
spending on luster life gets change. So the hotel owners
and or hospitality industry has to keep their eyes open
and look outside the world for recent trends in the factor
of development and subject to the need of the individual
customer. This research paper tried to focus on the
changes in spending pattern due to the recent trends in
the hotel industry in rural area like Jalgaon region.
Keywords: Hoteling, spending perception, trends in
hotels, tourism.

I.

INTRODUCTION:

The Indian hotel industry is promising to rise as one of
the key sector driving growth in the services sector of
Indian industries. The future of the hotel industry has
always been linked to the future of the tourism industry
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in India. Hotel industry has recorded the highest growth
by the inflow of foreign tourists as well as increased
tourist movement within the country and it has become
one of the leading players in the global.
In India the prospects of the hotel industry drives with
the change in the spending pattern and perception of the
individual towards the hoteling. The foreign tourists as
well as the local visitors are now a days becomes more
demanding due to the increase in the income level and
status. Way back before 30 years there were no such
requirements about the hoteling. But as the time
changes, there are frequent changes in the perception of
the individual customers towards hoteling. Hence due to
the frequent changes in the demand of the customers, the
hotel industry also shown the progress in the
innovativeness in their area. As said earlier, in way
back, customers of hotels generally prefer for the
snacks, lunch dining or stay as tourist. But now days,
peoples are shown the interest in hotels as a span for
freshness, relaxation of the physic, official work etc.
Categorization of Hotel industry in India
According to the recent trends in the perception of the
individual customers, hotel industry has now
distinguished into various parameters. Hotels are
basically categorized as per the location. Hence it has
mainly the following categoriesHeritage
These types of hotels reflect the old glory and grandeur
of India, they are mostly the old havelis and mansions of
ancient times which have been turned into Heritage
Hotels, these provide tourists with an opportunity to
experience royal pleasure in traditional ambiance. They
mostly concentrate in the princely states of Rajasthan,
Delhi, and Madhya Pradesh
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Luxury
These Hotels are equipped with world class
infrastructural amenities, they offer the tourists with a
fine lodging and dining experience. They extend a warm
welcome to the customers catering primarily to the
upper class executives.
Budget
These kinds of Hotels are like home away from home,
they accommodate customers from upper middle and
middle class. Mostly named as Economy Class Hotel,
Business Hotels and Discount Hotels, the Budget Hotels
supports the modern infrastructural facilities for a
comfortable and pleasant stay.
Resorts
Resort hotels in India are mostly found in hill stations
and sea side tourist destinations. These are located
amidst natural scenic beauty, they are the ideal place to
enjoy some valuable time with family and friends or in
solitude.

the opulent luxury of royal palaces and five star deluxe
hotel suites.
In recent years the Indian government has taken several
steps to boost travel & tourism which have benefited the
hotel industry in the country. The initiatives by the
Government include the abolishment of the inland air
travel tax of 15% to 8%, reduction in excise duty on
aviation turbine fuel and removal of a number of
restrictions on outbound chartered flights, including
those relating to frequency and size of aircraft. Indian
Hotel Industry has been booming business and has also
given a boast to tourism business in the country.
Radisson Hotels India, Taj Group of Hotels, Park Group
of Hotels and ITC Hotels are some of the known hotels
in the hotel industry that are famous for unique
amenities and superb accommodation arrangements.

Recent developments in Indian Hotel Industry:
Indian Hotel Industry holds a special place in the
international world of hospitality. India is culturally the
country which would be very well having the most
diverse places in the world.. In India Hospitality is a
long running tradition. Whether it might be the majestic
Himalayas and the stark deserts of Rajasthan, or the
beautiful beaches and lush tropical forests, to idyllic
villages and bustling cities, Indian land offers unique
opportunities for every individual preference. Indian
Hotel Industry has the best staff for hotels unlike
employees in East Asian hotels who are charming and
gracious, Indian staff is also grooming themselves to
take initiative and discretion of decisions on the spot.
Most are better educated and speak better English than
their East Asian counterparts.
Today the accommodation options throughout India
have become extremely diverse and unique from home
stays and tribal huts to stunning heritage mansions and
maharaja palaces. It could be From Kashmir to
Kanyakumari, from Gujarat to Assam; there are
different cultures, languages, life styles, and cuisines.
This variety has reflected and increased by the many
forms of accommodations, ranging from the simplicity
of local guest houses to the government bungalows to
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II.

LITERATURE REVIEW

Growth of Hotel Industry in India: The Indian tourism
and hospitality industry has emerged as one of the key
drivers of growth among the services sector in India.
The third-largest sub-segment of the services sector
comprising trade, repair services, hotels and restaurants
contributed nearly US$ 187.9 billion or 12.5 per cent to
the Gross Domestic Product (GDP) in 2014-15, while
growing the fastest at 11.7 per cent Compound Annual
Growth Rate (CAGR) over the period 2011-12 to 201415.
Increase in foreign arrivals: The Indian hotel industry is
highly fragmented with a large number of small and
unorganized players accounting for a lion's share. The
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major players in the organized segment include Indian
Hotels Company Ltd, Hotel Leela Venture Ltd, EIH Ltd,
ITC Hotels and ITDC.
The industry is likely to experience robust growth on the
back of rising disposable incomes and favorable
industry statistics. The market is estimated to reach US$
30 billion by 2015. The world travel & tourism council
reported the following figures regarding the tourism
sector.
•Over 7.757 million foreign tourist arrivals were
reported in 2015
•Foreign tourist arrivals increased at a CAGR of 7.1 per
cent during 2005-15
•By 2025, foreign tourist arrivals are expected to
increase to 15.3 million, according to the World
Tourism Organization
According to Ravi Raheja, MD, Raheja Group,
“Consumers don't want to experience shopping, they
want to shop for experience. Major factors influencing
the increase in spending categories include rise in
disposable incomes, increasing number of dual-income
nuclear families and changing attitudes toward
consumption.
III.
HISTORY OF KHANDESH REGION
History: Khandesh was ruled by the Faruqi dynasty from
1388 to 1601 with capital at Burhanpur, who maintained
their independence from the Bahmani Sultanate which
ruled much of the Deccan from the fourteenth to the
sixteenth centuries. Asir and Burhanpur were conquered
by the Mughal emperor Akbar in 1601, and Khandesh
became a province of the Mughal empire. It was
conquered by the Marathas in the early eighteenth
century, and ruled by the Maratha Peshwas until their
defeat in the Third Anglo-Maratha War in 1818. After
1818 Burhanpur became the part Central province and
Khandesh (Jalgaon, Dhulia).

Geography
Jalgaon is located at 21.01°N 75.56°E It has an average
elevation of 209 metres ( feet). The city is served by
several
major
rail
lines
with
routes
to Mumbai, Nagpur, Delhi and Surat. It lies on AH 46
Asian highway 46 connecting it to, Dhule
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Surat and Dhaka,
Bangladesh via Kolkata.The Ajanta
Caves are located about 55 km to the south of Jalgaon,
and the Yaval Wildlife Sanctuary is about 32 km to the
north.
Demography
As per provisional reports of Census India, population
of Jalgaon in 2011 is 4,60,228; of which male and
female are 2,40,590 and 2,19,638 respectively. Jalgaon
has an average literacy rate of 76%, higher than the
national average of 59.5%: male literacy is Last but not
the least, jalgaon is famous for the Gold quality and
designs. Jalgaon is often known as the "Banana Capital"
of India. Jalgaon district produces more than 16% of
India's bananas and thus 3% of world banana production
happens in Jalgaon.
Major tourist spots & Cultural heritage of Khandesh
region
Jalgaon is near the world famous Ajanta Caves and is
one of the key attraction places for tourists all around
the World. It is a major business centre for tea, gold,
pulses, cotton and bananas.
Tourism in Jalgaon district offers a number of beautiful
sights to the tourist. There are many places for the
visitors to choose from, ranging from forts, places of
natural beauty and even a number of temples for the
pilgrims. These include the Sri Padmalaya temple, Saint
Muktabai temple and the Changdeo Temple among
others.
Hotel Industry around Khandesh Region
There are several hotels available in this region as far as
the travel & tourism is concern.
Following are the major hotels tha are listed for the
various purpose
Hotels in
Jagaon:
Hotel Maitreyas
Hotel
Silver
Palace
Hotel
Royal
Palace
Hotel Heaven
President
Cottage
Kewal Inn Hotel
Hotel Plaza
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Hotels in Dhule
Hotel Krishnai
Hotel Jhankar
Palace
Residency Park
Hotel
Hotel Rasraj
Hotel Residency
Park
Hotel
Dreamland
Hotel
Amit
Plaza

Hotels in
Nandurbar
Heera Executive
DSK Residency
Hotel
Gopi
kamal
Karan Hotel
Hotal
Nisarga
Park
Kanyadan Hotel
Kaushambi
Hotels
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Hotel Padmapani
Park
Hotel
Dev
Heights
Hotel Manas
Hotel Minerva

IV.

Hotel Ashish
Hotel Gaurav
Hotel
Lodge
Hotel
Palace

Swagat
Pritam

RECENT
TREND
INDUSTRY:

Tehri-garwal
Hotel
Bageshwar
Hotel
Champawat
Hotel
Goperswor
Hotel

IN

Transport
Travelers an often select from a diverse range of modes
of transport. Depending on where they are traveling to
they can walk, cycle, or use a car, coach, ship, train or
aircraft. The various forms of transport have different
impacts on the environment. Obviously walking and
cycling have the
least negative impacts on the
environment because no fossil fuels (oil, coal, gas) are
burned and hence no green house gas emissions occur.

HOTEL
Freshness of food served
Many diners are now said to be more health conscious

Modern-day travelers see luxury more and more in the
storytelling of having an experience rather than in
luxury items. So in order to provide aal these facilities to
the visitors, the hotel industry has to follow the recent
trends. These are as follows;
Concept hotels (Special Purpose Hotels)
Concept hotels are usually the small hotels which have
typically between 10 and 100 rooms in unique settings
with upscale accommodations. Featuring eye-catching,
colourful interior design, each hotel typically has a bar,
buffet restaurant and swimming pool. Free Wi-Fi is also
available in the lobby.
Changing Demand:
Travellers today don’t want to feel like they are in a
corporate setting, but thrive in environments where they
can interact with people, be it face-to- face or virtual.
They want everyone to participate.
Globalization:
There are more like-minded people who think in similar
ways;
Brands are everywhere and you don’t have to go far to
find them;
Cultural variety is diminishing;
Solutions are becoming more universal.
Technology:
Technology makes things easier and has led to an
explosion of information, Social media is used daily.
User-recommended feedback is becoming increasingly
important and Internet forums are providing increased
transparency.
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and they are interested in meals that are made from fresh
ingredients and that are prepared under hygienic
conditions. Hygiene in food storage and preparation is
very important. Most tourists would be reluctant to order
a meat dish in a restaurant after seeing meat stored on an
open cart. How food is displayed will also impact on the
enjoyment diners get out of food consumption.
Whether Hotels Adapting?
Now a day’s hotels are adapting these trends. it seems
that many hotels have changed over the last decades still
consisting of the same in-room amenities, the same
heavy curtains & furniture’s, the same check-in process,
the same small desk, and so forth. This is no longer a
place where the modern-day traveler feels at home.
Customers Spending pattern
Consumer spending is nothing but the purchasing of the
product or services by the individual or a family.
Growth in the demand for goods and services is the key
factor of the growth of Indian economy over the past 20
to 30 years. Consumer spending is measured in terms of
the National Income. As per the salary or the total
monthly income is considered, the individual is bound to
spend their income on the priority basis. The individual
has to keep in mind the inflow and outflow of the
money. Inflow and outflow of the money is variable as
per the type of income. Every individual is categorized
in a special group of income level. He/she has to look
after the expenditure and income balance throughout
his/her life. Hence in order to maintain the balance, the
researcher has made a distinguished category by five
levels of income as mentioned below.
a) Rs. 5,000 to 20,000
b) Rs. 20,000 to 40,000 c)
Rs. 40,000 to 60,000 d) Rs. 60,000 and Above
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Consumer spending can be categorized into regular
spends and lifestyle spends. Regular spending includes
the basic necessities of life, while lifestyle spending
includes spending on a computer, internet, car, cell
phone, etc. Analysis of consumer spending in the past
10 years reveals that the average consumer has been
spending on an increasing number of different goods.
There are a number of factors affecting the consumer
spending pattern in India; these include growing income
levels resulting in more disposable income with
individuals, changing attitudes towards consumption,
changes in prices, introduction of new products,
availability of credit such as loans, mortgages and credit
cards, rising aspiration levels, increased literacy,
growing brand consciousness and rapid urbanization.

VI.
i.

DATA
ANALYSIS
INTERPRETATION:
Income Level of Respondents:

AND

Fig. 1. Income Level of
Respondents

18

25

5000-20000
20000-40000
40000-60000

25
32

60000 & Above

Interpretation:
V.

RESEARCH METHODOLOGY

Type of Research:
It is a survey research method collecting actual facts and
figures. It is descriptive in nature using both primary and
secondary data. Secondary data is used to conceptualize
the type of individual and its spending patter and the
recent trends in the hotel industry. Primary data is used
to collect actual scenario regarding the future prospects
of the hotel industry in the field of travel & Tourism
sector.

In above chart, the income level of the respondents is
shown. The respondents from the level Rs. 20,00040000 is maximum ie. 32.
ii. Preference for Spending
Fig. 2. Preference for Spending (%)
Health
15%
saving
36%

Types of Data:
Primary data: the researcher had collected the
primary data through structured questionnaire
methods. Primary data includes the type of
customer (Individual) and its income level,
type of spending, no of times opt for hoteling,
and some other facts about spending on
hoteling and other needs.
Secondary data: Secondary data were
collected through various sources such as
Website reports, hotels broachers etc.
Sample Size: the researcher has used Random
sampling method for individual customers from
all across the Khandesh region. Researcher had
taken 100 customers from each district and
from various fields for the survey.
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Entertain
ment
13%

Apparel
13%
Food
23%

Interpretation:
From the above fig. No. 2. It’s very clear that customers
are very keen in managing the spending from the
income. Customers have very wisely used the
techniques of spending in the four heads.
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iii. Average Spending on Hotel per month:
Fig. 3. Avg Spending on Hotel
Upto Rs. 2000

Rs. 2000-4000

Rs. 4000-6000

Above Rs. 6000

3% 3%
26%
68%

Interpretation:
From the fig. no. 3. The maximum customers spend
around Rs. 2000/- from their income.
iv. Avg. visit for Hoteling.
Avg. No. 4. of Visits for Hoteling
1

2

3

more than 3

v.

As we know that the cities like Pune and Nasik
has developed a lot as compared to the Jalgaon
city. Hence in order to catch the market of
tourism, there should be more focus to catch
the tourist to turn towards Jalgaon
vi.
Digital Hospitality- Today’s guests tend to be
“multi-connected,” with online access at home,
at work and on the road. They are equipped
with latest-generation smartphones and tablets,
whose popularity is rapidly and steadily
growing. To respond to this revolutionary
change in behavior, Accor has deployed
innovative solutions at every stage of the guest
experience.
VIII. CONCLUSION:
Trends in perception of hoteling and spending pattern of
individuals are changing constantly day by day. Many
changes are derived as per the financial condition of the
individuals. Those who belong to the higher income
family, the spending on luster life gets change. So the
hotel owners and or hospitality industry has to keep their
eyes open and look outside the world for recent trends in
the factor of development and subject to the need of the
individual customer.

12%
37%

15%

IX.
1.

36%

2.
3.
4.
5.

REFERENCE:
Trends in Consumer Spending, 1959–2000 By Larry R.
Moran and Clinton P. McCully March 2001
(Indian Mirror, 2014)
(tourism hospitality, 2015)
(Hospitality, 2013)
(McGuire)

Interpretation:
From the above fig. no. 4., majority of respondents are
visiting the hotels are once and twice in a month.
VII.

FINDINGS:

As far as the future development of hotels in jalgaon is
concern, the policy of tourism must concentrate on
i.
ii.
iii.
iv.

Concept of garden hotels & restaurants for
family and other occasional functions.
Scope of hotels in improving the no of Beds.
Focus on 4 lane.
Use and focus on Airport facility.

ISSN: 2231-5381

http://www.ijettjournal.org

Page 322

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

A Review on Brain Tumor Segmentation Techniques for
MRI Images
Jinal A. Shah#1, S. R. Suralkar*2,
#1ME Final year student *2 HOD of Electronics & Telecommunication dept.,,SSBTs COET
Bambhori,Jalgaon (India)

Abstract— Increase in fatal rates because of
the Brain tumor is an alarm for an efficient Image
segmentation. This has become one of the crucial
tasks in medical image analysis and is often the first
and the most critical step in a good deal of clinical
diagnosis. In brain MRI analysis, image segmentation
is commonly used for measuring and visualizing the
brain’s anatomical structures, for analyzing brain
abnormalities and the extent of tumor, for delineating
pathological sections, and for surgical planning and
image-guided interventions. Bearing this in mind, an
automatic segmentation of brain MR images is needed
to correctly segment White Matter (WM), Gray Matter
(GM) and Cerebrospinal Fluid (CSF) tissues of brain
in a shorter span of time. The accurate segmentation
is essential, otherwise the wrong identification of
disease can lead to severe consequences. Till date,
various segmentation techniques of different accuracy
and degree of complexity have been developed and
reported in the literature.In this paper, we review the
most popular methods commonly used for brain MRI
segmentation. Taking into account the aforementioned
challenges, we first introduce the basic concepts of
image segmentation followed by some conventional
methods in brief. Comparison of Segmentation method
table which
focuses towards highlighting the
strengths and limitations of the earlier proposed
segmentation techniques discussed in the literature.
Besides summarizing the literature, a critical
evaluation of the surveyed literature is also provided
which reveals new facets of research. However,
articulating a new technique is beyond the scope of
this paper.
Keywords—Brain Tumor Detection, Medical
Image Processing, Segmentation, MRI, Fuzzy C
Means Clustering
I INTRODUCTION
Over the last few decades, the rapid development of
noninvasive brain imaging technologies has given a
new wings in analyzing and studying the brain
anatomy and function. Enormous progress in
accessing injury in brain and exploring brain anatomy
has been made using magnetic resonance imaging
(MRI). The advances in brain MR imaging have also
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provided large amount of data availing an increasingly
high level of quality. The analysis of these large and
complex MRI datasets has tedious and complex task
for clinicians, who use manual method to extract
important information. This manual analysis is usually
time-consuming and prone to errors due to various
inter- or intra operator variability studies. These
complexities in brain MRI data analysis required
inventions in computer-aided methods to improve
disease diagnosis and testing. These days,
computerized methods for MR image segmentation,
registration, and visualization have been widely used
to assist doctors in qualitative diagnosis. [24][21][20]
Brain MRI segmentation is an essential task
in many clinical applications as it influences the
outcome of the entire analysis.For example, MRI
segmentation is commonly used for measuring and
visualizing various brain structures, for delineating
lesions, for analysing brain development, and for
image-guided interventions and surgical planning.
This diversity in image processing applications has led
to development of various segmentation methods of
different accuracy and degree of complexity. [24][23]
Image Segmentation is an image processing
process which aims to partition an image into
homogeneous regions composed of pixels with the
same characteristics according to predefined criteria.
Many methods of image segmentation requires the
adjustment of several control parameters to obtain
good results.
The purpose of image segmentationis to
divide an image into a set of semantically
meaningful,homogeneous,
and
non-overlapping
regions of similarattributes such as intensity, depth,
color, or texture. Thesegmentation result is either an
image of labels identifyingeach homogeneous region
or a set of contours which describethe region
boundaries. [24]
Most of the work available by the scholars
has focused on 2D images. To segment the 3D image
which is generally obtained from a series of MRI
images, each image ―slice‖ is segmented individually
in a ―slice-by-slice‖ manner. Method of slicing
always need post processing to connect segmented 2D
slices into 3D volume. Still, the resultingsegmentation
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can contain inconsistencies and non-smooth surface
because of important anatomical information omitted
in the process to get 3D space. Thus, the need arises to
the development of 3D segmentationalgorithms for
more accurate segmentation ofvolumetric imagery.
The importantdifference between 2D and3D
image segmentation is in the processing elements,
pixels/voxels, respectively, and their 2D or 3D
neighborhoodsoverwhich
image
features
are
calculated.[24][23]
This paper includes, standard methods commonly
used for brain MRI segmentation in section II. Main
literature survey of some papers in section III
followed by section IV, critical evaluation, table on
comparison of segmentation methods of brain tumor
in which, we have highlighted differences between
them and discuss their benefits and limitations in the
table 1and then in section V we deduce a conclusion
based on our studies on the literature on the topic
mentioned above.
II CONVENTIONAL METHODS
A wide variety of segmentation methodshas been
proposed but still there is no standard approach which
results efficiently. Few of these methods are briefly
listed below:
Thresolding: It is simplest and the oldest method of
image segmentation. It is based on the assumption
that adjacent pixels whose value lies within a certain
range belong to the same class which gives good
segmentation of images that include only two opposite
components can be obtained. [25]Threshold based
image segmentation are Global, Local and Adaptive
Thresholding. The key parameter is the choice of
selecting threshold value T. This approach helps in the
proper detection of the region of interest. The main
limitation, only two classes are generated and it
cannot be used for multi-channel images. It is not
capable of exploiting the information provided by
MRI. It approach is sensitive to noise and intensity
homogeneities.
Region Growing: For image segmentation region
growing method is a well-developed technique. Based
on some predefined criteria this method extracts
region of interest. This is based on intensity
information or edges in the image. [25]It starts with a
seed, which is selected in the centre region of interest.
During the region growing state, pixels in the
neighbor of seed are added to region based on
homogeneity criteria thereby resulting in a connected
region. This methodis sensitive to noise, causing
extracted regions to have holes or even become
disconnected. These problems can be removed using a
homotopic region-growing algorithm.
Watershed segmentation:It can be explained by a
metaphor based on the behavior of water in a
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landscape. [19] When it rains, drops of water falling in
different regions will follow the landscape downhill.
For each valley there will be a region from which all
water drains into it. At points where water comes from
different basins meets, dams will be built. The process
is stop, when the water level reaches the highest peak
in the landscape. As a result, the landscape is
partitioned into regions separated by dams, called
watershed lines. Some researchers used multi-scale
watershed transformation to segment brain tumors
Kmeans clustering: The K-means clustering
algorithm clusters data by iteratively computing a
mean intensity for each class and segmenting the
image by classifying each pixel in the class with the
closest mean. [25]This is also called as hard
segmentation. A hard segmentation forces a decision
of whether a pixel is inside or outside the object.
Fuzzy C –Means(FCM): Segmentations that allow
regions or classes to overlap are called soft
segmentations. Soft segmentations are important in
medical imaging because of partial volume effects,
where multiple tissues contribute to a single pixel or
voxel resulting in a blurring of intensity across
boundaries.[25][19] The main objective is to develop
an FCM algorithm for distributing the clusters such
that it obtains group of clusters minimizes the
dissimilar elements in each cluster .It classifies pixels
of an image data set into clusters based on Euclidean
distance of a pixel from the center of the least distant
cluster.
Markov Random Field Algorithm (MRF): It is a
type of unsupervised clustering method.[26]It
provides integration of clustering process with spatial
information of pixels. It reduces the problem of
clusters overlapping and noise effect.
Classifier methods: supervised methods are
pattern recognition techniques that partition a feature
space derived from the image by using data with
known labels.[25] A simple classifier is the nearestneighbor classifier, in which each pixel is classified in
the same class as the training datum with the closest
intensity. The k-nearest-neighbor classifier is a
generalization of this approach.
Support Vector Regression (SVR): It has the
ability of learning the nonlinear distribution of the
image data without prior knowledge,[19] via the
automatic procedure of SVM parameters training and
an implicit learning kernel and achieved better
segmentation results for the extraction of the brain
tumors, compared to the fuzzy clustering method.
Guassian Mixture Model: Here the voxels
intensity in each target region are modelled by a
Guassian distribution and the GMM parameters are
usually estimated by maximizing the likelihood of the
observed image via the EM algorithm. On the other
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hand, statistical methods often relied on Gaussian
assumptions in most cases, using which for modelling
the underlying distributions. Bayesian inference has
been commonly applied to classify the tissue with
MRI.[25][26] Many modified version of the mixture
model algorithms had been proposed. There are also
many literatures using statistical mixture modelling
with expectation-maximization algorithm includes.
II LITERATURE REVIEW
In this section, review of the selected
literature on image segmentation techniques and their
usage is mentioned. The main purpose is to highlight
key strengths and limitations to these techniques.

correct classification. It requires far fewer iterations to
converge as compared to EM & FCM.As it is
capability
to
deal
with
noise,
it produceslittle better but noticeable results than
EM.BCFCM outperformed the FCM on both
simulated and real MRI images. However, FCM has
the advantage of working for vectors of intensities
whereas the BCFCM is limited to single-feature
inputs.Results presented are preliminary and need
proper clinical evaluation. However, this method
involves phantom measurement based on global
corrections for image non-uniformity. The author
claims, further work is needed for localized
measurement like impact on tumor boundary or
volume determinations.

Yongyue Zhang et al. [1] paper shows, use of
Hidden Markov Random Field (HMRF) model for
segmenting Brain MRI by using ExpectationMaximization algorithm.As it has the ability to encode
both the statistical and spatial properties of an image,
HMRF model is flexible for image modeling.In this
paper, author claims, the HMRF-EM method
overcomes almost all the drawbacks associated with
FM-EM method. The experimental results prove that
HMRF-EM produced promising results even with
high level of noise, low image quality and large
number of classes. A key limitation of this research is
that preliminary estimations based on threshold are
purely heuristic. However, in case of high invariability
of brain MRI, it fails to generate perfect results,
particularly in terms of contrast between brain tissues
and intensity ranges and this will lead inaccuracy in
EM segmentation. Apart from this the proposed
method is time consuming and inaccurate most of the
times. However, it can obtain slightly good speed by
utilizing ICM deterministic method.

Mohammed F. Tolba et al. [3] in their paper
proposed a new segmentation algorithm for MRI brain
image, which is based on EM algorithm and the multiresolution analysis
of
images,
known
as
Gaussian multi-resolution EM
algorithm.
The
evidence from experiments result show that
performance of the proposed technique is much better
than the conventional EM algorithm.To overcome the
issues mentioned, an algorithm is proposed named
GMEM. Merit of the proposed method that it is less
sensitive to the noise level and can be used for noisy
images. Additionally, accurate results can be obtained,
using GMEM algorithm many other medical imaging
techniques.The authors argue that more reliable
segmentation algorithm can be formulated using
advanced scientific techniques, such as data
fusion.However, a limitation to this technique is that
when the GMEM algorithm is applied to pixel laying
on the boundaries between classes or on edges,
generates many misclassified pixels.

Mohamed N. Ahmed et al. [2] present
customized algorithm for fuzzy segmentation of MRI
data along with the estimation of intensity inhomogeneities using fuzzy logic. MRI intensity inhomogeneities can lead to imperfections in the radiofrequency coils or to problems associated with the
acquisition sequences. The result is a slowly varying
shading artifact (noise) over the image that can
produce errors with conventional intensity-based
classification.The proposed algorithm is modeled by
modifying in the objective function of the standard
fuzzy c-means algorithm to compensateinhomogeneities and to allow the labeling of a pixel to
be influenced by the labels in its immediate
neighborhood. This neighborhood effect acts as
a regularizer and biases the solution toward piecewise
in-homogeneous labelings. Experimental results prove
the evidence of effectiveness and efficiency on both
synthetic images and MR data. From this we deduce
that the regularization can overcome the major
drawback of FCM in-homogeneities. The major
contribution of proposed work is the introduction of a
BCFCM algorithm which is faster to converge to the

Li et al. [4] in their paper showed that many
vision-related processing tasks such as edge detection,
image segmentation and stereo matching are not
possible to achieve in optical lenses that have long
focal lengths which have a limited depth of field.
Previously, work has been done for this mechanism,
one of which is wavelet-based image fusion.
According to the proposed method, collect several
source images with different focuses of the same
scene and then process it with the discrete wavelet
transform (DWT) and the support vector machines
(SVM). Features extracted from the DWFT
coefficients are further used,SVM is trained to select
the source image having the best focus at each pixel
location, and this corresponding DWFT coefficients
are then included into the composite wavelet
representation. Among these wavelet decompositions,
the wavelet coefficient having the largest magnitude is
selected at each pixel location.Finally, author claims
that, the fused image can be recovered by performing
the inverse DWT whereas the wavelet function can be
improved by applying discrete wavelet frame
transform (DWFT) and support vector machine
(SVM).Author claims, the experimental results show,
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the proposed method outperforms the traditional
approach both visually and quantitatively.
Sing et al. [5] reported that the quality of MRI
gets affected by intensity in-homogeneities generated
duringacquisition process which makes segmentation
task more difficult. The paper proposed a method for
segmentation of MRI using a fuzzy adaptive radial
basis function neural network (FARBF-NN). The
scholar used an interesting method, to eliminate
theeffect of noise present in the input image using a
fuzzy membership function which in turn modify the
outputs of hidden layer neurons of the FARBF-NN.
Study shows that the proposed method is better than
the k-means clustering algorithm, the fuzzy c-means
(FCM) clustering algorithm. The paper gave an idea
that Hidden layer neuron of FARBF-NN neurons can
be fuzzified to reduce noise effect.
MG Di Bono et al.[6] describes a method
based on Support Vector machines for Regression
(SVR) to decode cognitive states from functional
Magnetic
Resonance
Imaging
(fMRI)
data.Their focus
is
that
a
comprehensive
methodology is required to explore the feasibility of
the SVR Kernel-based approach for extremely
complex regression problem.The authors created
virtual environment to get subjective feature and
objective measures. FMRI data was collected for
prediction of ratings. For each subject, the need
arises to predict feature separately.After applying
SVM Regression, with the help of applying statistical
measures
to
achieve
enhanced
performanceand generalizability. However, more
accuracy can be achieved by statistical techniques
such
as
sorting,
distributions
(chi-square,
binomial).Moreover, virtual environment has its own
shortcomings and special considerations are the
major reason of inaccuracy.
Yu et al. [7] proposed the methodology of
segmenting an image into three parts, including dark,
gray and white. For 2D histogram, Z-function and sfunction are used for fuzzy division. Afterwards,
(Quantum Genetic Algorithm) QGA is applicable for
finding combination of 12 membership parameters,
which have maximum value. This technique enhances
the image segmentation. The significance of their
work is the use of three-level segmentation followed
by maximum fuzzy partition of 2D Histograms.
Proposed method is the selection of for optimal
combination of parameters with the fuzzy partition
entropy of 2D histogram.This generates better
performance
than
one
dimensional
3-level
thresholding method. Somehow, it is not practically
feasible as a large number of possible combinations of
12 parameters in a multi-dimensional fuzzy partition
are used. Therefore, QGA can be used to find the
optimal combination.

ISSN: 2231-5381

M.Kumar et al.[8] reported that all automatic
seed finding methods may suffer, if there is no
growth of tumor and any small white portion present
and when the edges of tumor is not sharped then the
segmentation results over segmented or under
segmented. This may occur due to initial stage of the
tumors. Outranging this problem, author proposed
method of tumor detection based on texture of the
MRI. Their method is intended to help the surgeon to
distinguish the involved area precisely by separating
the irregularity from the regular surrounding tissue to
get a real identification of involved and noninvolved
area. The method used is texture analysis and seeded
region growing method. It gives new, robust, fast and
fully automatic algorithm where algorithm needs no
prior information or training process. By taking into
account both the homogeneous texture features and
spatial features of the MRI, their work find the seed
points and the segmentation results obtained are very
much accurate. There are very few pixels which are
misclassified. However, a limitation to this technique
is that time consumption could be reduced.
Roy et al.[9] proposed automatic brain tumor
detection approach using symmetry analysis. The
sequence of the methodology proposed in paper shows
detection of tumor at the beginning then segmenting
the area of interest and followed by area of tumor
calculation.One of the important aspects is that after
performing the quantitative analysis, we can identify
the status of an increase in the disease. This Paper
suggested multi-step and modular approached to solve
the complex MRI segmentation problem.They proved
that their algorithm can automatically detect and
segment the brain tumor. Like most authors, the
authors agree that MR imaging gives better result
compare to other techniques like CT images and Xrays. To remove noise, image pre-processing isdone
by converting RGB image into grayscale image and
then passing that image to the high pass filter.
Anam Mustaqeem et al. [10] emphasized
efficient algorithm for tumor detection based on
thresholdsegmentation and morphological operators.
At First quality of scanned image is enhanced and
then morphological operators are applied to detect the
tumor in the scanned image. Additionally, the main
logic is the selection of a threshold value. Previous
Researched methods can be used under this
segmentation, maximum entropy method and kmeans clustering method for segmentation. It gives
interesting result, ability to detect the continuous
boundary of the region of interest. It is easy to execute
and manage thus applicable for high accuracy and
precision is needed. The study concludes, selection of
threshold value is difficult. However, Location of
tumor
can
be
specified
easily
using thresholding bydetermining an intensity value
for specifying groups.
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J. Selvakumar et al. [11] paper described the
implementation of Simple Cluster Algorithm for
detection of range and shape of tumor in brain
MRI.Proposed method combines the two computer
aided methods for segmentation. At the end of the
method, tumor is extracted from the MR image and its
exact position and the shape is determined & the
tumor’s stage is estimated based on the amount of area
calculated from the cluster.The method proposed
shows, if tumor has a mass then K- means algorithm is
enough to extract it from the brain cells. And if there
is any presence of noise in the MR image, it is
removed before the K-means process. The noise free
image is an input to the k-means and tumor is
extracted from the MRI image followed by
segmentation using Fuzzy C means for accurate tumor
shape extraction. Thresholding is used as a last stage
for feature extraction at the output.Finally, the author
claims the approximate reasoning for calculating
tumor shape and position calculation is required. The
experimental results were compared with other
algorithms and the proposed method is more accurate
was proved. However, in future 3D assessment of
brain using 3D slicers can be developed with matlab.
Sonu Suhag et al.[14] paper proposed, like
most of the researchers, work carried out for
processing of MRI brain images for detection and
classification of tumor and non-tumor image is done;
however, here it is by using classifier. The image
processing is carried out first by using any of the
standard methods and then for segmentation Fuzzy C
mean segmentation method, feature extraction using
GLCM technique and SVM Classifier is used. Study
shows that it will determine whether it is normal or
abnormal. This combination gave accuracy of around
94% in classifying whether the MRI image is normal
or abnormal.
Hooda et al. [13] paper deals with
theperformance analysis of image segmentation
techniques such as K-Means Clustering, Fuzzy CMeans Clustering and Region Growing for detection
of brain tumor.In this paper, performance evaluation
of the above mentioned techniques is done based on
error percentage as compared to ground truth.
After comparing all the three methods it was
concluded that the error percentage value was lowest
with FCM clustering and it outperforms other
segmentation algorithm.
Ajala Funmilola A [15] focused attention
onClustering methods, specifically k-means and fuzzy
c-means clustering algorithms. The combination of
these algorithms provides a novel proposed method
called fuzzy k-c-means clustering algorithm, which
has a better result in terms of time utilization.Time,
accuracy, and iterations have been the major
focus. Still, limitations like k-means segmenting
withpredetermined number of clusters and Fuzzy Cmeansgenerating an overlapping results persist and not
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being able to segment colored images until they are
convertedinto grey scale. Fuzzy K-C-Means also
operates almost like FuzzyC-Means.
Roopali R. Laddha et al. [17] paper proposed
a method to detect brain tumor using medical imaging
techniques. Techniques focused in this paper were
Text- Noise Removal & segmentation which can
include a method based onthreshold segmentation,
watershed segmentation and morphological operators.
The proposed segmentation method was experimented
with MRI scanned images of human brains, thus
locating tumor in the images. Samples of human
brains were taken, scanned using MRI process and
then wereprocessed through segmentation methods.
Harneet Kaur and Sukhwinder Kaur [18]
argued that the most of existing methods has ignored
the poor quality images like images with noise or poor
brightness.So to overcome these limitations, a new
technique has been proposed. The comparison has
shown that the proposed technique has achieved up to
94 % accuracy which was only 78 % in neural based
technique. Also, for high corrupted noisy images the
proposed technique has shown quite effective results
than the neural based tumor detection. The study
shows, work proposed uses new object based brain
tumor detection and the decision based median
filtering technique. Authors claim that their proposed
method shows quite effective results than neural based
tumor detection technique.
Gauri et al.[16] paper reports a survey on
different segmentation techniques applied to MR
Images for locating tumor and a proposed method for
the same using Fuzzy C-Means algorithm along with
an algorithm to find area of tumor which is useful to
decide type of brain tumor. By finding area of tumor
we can decide type of tumor;whether it is benign or
malignant.
Khan [23] has widely researched and
provide us with the efficient and impressive literature
survey and validated the outcome that yet the field of
research has vast to do get a perfect method for image
segmentation because the result of image
segmentation is dependent on many factors which
varies with the method implemented. i.e., pixel color,
texture, intensity, similarity of images, image content,
and problem domain. Author also claim, it is good to
use hybrid solution consists of multiple methods for
image segmentation problem.
Jin Liu et al. [19] provided a very interesting
comprehensive overview for MRI-based brain tumor
segmentation methods. The paper includes an
introduction to brain tumors and imaging modalities
of brain tumors, preprocessing operations and briefly
explained the methods of MRI-based brain tumor
segmentation.
Moreover, the evaluation and
validation of the results of MRI-based brain tumor
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segmentation are discussed. Finally, an objective
assessment is presented and future developments and
trends are addressed for MRI-based brain tumor
segmentation methods. Although most of brain tumor
segmentation algorithms have relatively good results
in the field of medical image analysis, there is a
certain distance in clinical applications. Due to a lack
of interaction between researchers and clinicians,
clinicians still rely on manual segmentation for brain
tumor in many cases.

Gaussian mixture models, wavelet based models,
finite mixture models, fuzzy adaptive, many hybrid
models, etc.
Most of the researchers’ preferred MR
images due to its advantages over other techniques
such as MRI provides rich information about
anatomical
structure,
enabling
quantitative
pathological or clinical studies. A critical review of
the studied literature is summarized in the overview of
segmentationtable. (Table 1).

III CRITICAL EVALUATION
In this study, we have seen different
techniques for segmentation. The prominent intensity
models studied in this paper include neural networks,
TABLE- 1 COMPARISION OF SEGMENTATION METHODS
Summary

Proposed
Technique

Segmentation Zhang [1] (2001)
of MRI images Hidden Markov
Random FieldExpectation
Maximization
(HMRFEM)model
Segmentation Ahmed[2](2002)
of MRI images
Bias-Field
Estimation

Segmentation Tolba[3] (2003)
of MRI images GaussianMulti
resolutionAnalysi
s
Fusing
Li[4](2004)
images
Discrete Wavelet
Transform (DWT)
& Support Vector
Machines (SVM)
Segmentation J. K. Sing[5]
of MRI images (2005)
Neutral Network

Algorithm
Used

Benefits Identified

Problems

Expectation
Maximization

It can encode both spatial and
statistical properties of an
image, HMRF is flexible
model, Efficient result even
with high level of noise, low
image quality and large
number of classes
It produces better results for
noisy images than the EM
algorithm, Fast convergence,
Overcomes intensity inhomogeneities in FCM

Requires estimating
threshold which is
heuristic, Results not
accurate most of the time,
Time consuming,
Expensive

QGA is selected for optimal
combination of parameters
with the fuzzy partition
entropy, Performance wise
better than one dimensional
3-level thresholding method

Practically not feasible

(Bias-Corrected
Technique is limited to a
Fuzzy C- Mean)
single feature input,
BCFCM
Incorporation of spatial
Algorithm
constraints into
/Modified
theclassification blurs
Fuzzy C-Mean
some fine details
Expectation
Performance wise GMEM is Rarely preserve edges,
Maximization
better than EM, Less sensitive Produces misclassification
to noise, Used in many
at boundaries between
medical techniques
classes
Discrete
Technique uses enhanced Wavelet frame version of DWT, Relatively
transform
easy to implement, More
accurate, It is not affected by
consistency verification and
activity level measurements
Fuzzy Adaptive It removes effect of noise,
Only one task related to
radial
basis Preserving sharpness of
fusion can be done
function
image, Better result than K(FARBF-NN )
mean and FCM method
Support Vector It uses statistical technique
Inaccurate due to virtual
Regression
environment.

Decoding
Cognitive
States

MG Di Bono[6]
(2008)
Meanintensity

Three-level
Image
Segmentation

Yu[7] (2008)
Quantum
Fuzzy
partition Genetic
entropy of 2D Algorithm
histogram
and ( QGA )
geneticalgorithm
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Texture based
segmentation
from MRI
images

Kumar[8] (2011)
Seeded Region
growing method

Segmentation Roy[9] (2012)
of MRI images Modular approach

Segmentation
of MRI
images

Segmentation
of MRI
images

Segmentation
of MRI
images

Selva [11] (2012)
Advanced KMean Clustering
and Fuzzy CMean Algorithm
Anam [10] (2012)
Combination of
threshold and
watershed
segmentation

Funmilola [12]
(2012) Fuzzy k-cmeans Clustering
Algorithm

Segmentation
of MRI
images

Kaur (2014)[18]
Object Based
Brain tumor
segmentation
Segmentation Gauri[16] (2013)
of MRI
Fuzzy C-Means
images
Segmentation
Segmentation Barbudhe (2014)
of MRI
[12] Gaussian
images
Multi resolution
EM algorithm
Segmentation Hooda (2014)[13]
of MRI
K-Means, Fuzzy
images
C-Means
Clustering and
Region Growing
Segmentation Suhag (2015)[14]
of MRI
Fuzzy C mean
images
segmentation
method
IV CONCLUSION

Seeded Region
growing
algorithm

Determines the abnormality
presence, Fully automatic
algorithm, no prior
information or training
process needed.
Automatically detect different
types of brain tumors with
anefficient results, uses
quantitative analysis.

Time consuming, Few
pixels which are
misclassified

Faster realization, Exact
shape and position is
determined

complex Methodology

Useful
for
image
binarization, to locate of
tumor,
able
to
detect
continuous boundary of the
region of interest, Easy to
execute and manage, obtain
high accuracy and precision.

Selection of threshold
value is difficult

K-Mean
clustering is
followed by
FCM

Time, accuracy, and iterations
have been the major focus

object based
brain tumor
segmentation

Reduces the problem of noise
and gives accurate result

Predetermined number of
clusters, FCM generates
overlapping results, Not
able to segment colored
images.
can be further improved
with Fuzzy technique

FCM algorithm

Good Accuracy, Automatic
method

Expectation
Maximization
Algorithm

Utilizes the spatial correlation
between neighboring pixels,
reduces computational
complexity, high reliability.
The error percentage value
was lowest with FCM
clustering and it outperforms
other segmentation algorithm.

Symmetry
analysis(waters
hed and
threshold
segmentation)
Simple Cluster
Algorithm (KMean + FCM)
Thresholding
(feature extract)
maximum
entropy, kmeansclustering
method and
morphological
tools

K-Means,
Fuzzy C-Means
and Region
Growing
Algorithm
Combination of
FCM algorithm,
GLCM & SVM
technique

Radiologists useMRI as medical imaging
technique and for visualization of the internal
structure of the body. Good sort of information related
to human brain soft tissue anatomy, useful for
diagnosis of brain tumor can be obtained easily.
Further, MR images are used to analyze and study
behavior of the brain.In diagnosis, image
segmentation is inseparable part for tumor detection
and till date many researchers have work upon it from
more than decades. The contribution of all the
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Determines the abnormality
presence, The combination
give accuracy of around 94%

Time consuming, Tedious

Poor contrast, Noise and
intensity in-homogeneities
can affect the results
It
generates
many
misclassified pixels

-

-

intelligent and novel work is tremendous in this field
but yet a method is not sufficient to detect and
segment the complex anatomy of brain with
approximately 120 different types of tumors.
From studies, we deduce that a hybrid
method seems to be the only solution for getting a
universal method for tumor segmentation. Many work
on 3D space is performed, with the view to overcome
the issues leading to the increase in complexity of the
method and slower computational time.Due to the
complexity and understanding the sensitivity and
robustness of the tumor detection for a life of patient,
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Abstract - In this paper, we study the research work of
different cost sharing mechanisms in multicast
transmission. We also study the performance
evaluation of cost sharing mechanisms as the
transmission of multimedia content over the internet
has become widely accepted. These mechanisms
determine which user receives the multicast
transmission and how much they have to pay for the
service, Shapley Value mechanism and Marginal cost
mechanism, were proposed to solve the same.
Marginal Cost Mechanism maximizes overall benefit.
Shapley Value Mechanism is the most efficient one to
budget balanced and cover the cost.The Shapley Value
mechanism consists two models SH-TPM (Shapley
Value Mechanism for the Tamper Proof Mode) and
SH-ANM (Shapley Value Mechanism for the
Autonomous Nodes Model). SH-ANM consists SHANM-E (Extended) for the verification of cheating
node. The phase 2 of SH-ANM-E mechanism is
stronger than the phase 2 of SH-ANM.

transmission: the Marginal Cost (MC) mechanism and
the Shapley Value (SH) mechanism proposed by
Feigenbaum et al. [2]. MC is based on two-phase
mechanism and SH is based on iterative mechanism.
The MC mechanism is efficient, but it is not budgeted
balanced. In many cases MC mechanism does not
generate any revenue at all [3].
II. COST SHARING MECHANISMS

Keywords - Multicast Transmission, Cost Sharing,
benefit.
I. INTRODUCTION
A multicast cost sharing mechanism is being an

Fig. 1 Cost Sharing Mechanisms

incentive-compatible individual-rational mechanism

A multicast cost sharing mechanism is expected to be

with no negative payments. It is also expected that

an

budget balance and efficiency be sought, although it is

mechanism with no negative payments. It is also

not possible to achieve both simultaneously. Cost-

expected that budget balance and/or efficiency be

Sharing Mechanisms having the service provider, a set

sought, although it is not possible to achieve both

of potential users such as agents, customers, etc. and

simultaneously. The limitation of the MC mechanism

each user has a private utility. Cost sharing is the

for ANM, given in [4]. MC mechanism considers only

concept of sharing the cost among all of its users or

one user for one node.

participants and on the basis of availing of services,

Fig 2. Shows the Marginal cost mechanism for the

take

Distributed

tamper proof model (MC-TPM) cost sharing consists

implementations of mechanisms have been proposed

exactly two messages per link. This is an algorithm

for various problems such as multicast cost sharing

that computes the cost shares by considering one

and scheduling [1]. There are two distributed

bottom-up approach and one top-down approach, and

mechanisms for multicast transmission are there to

this algorithm is best with respect to the number of

calculate the cost of the participants in a multicast

messages sent.To authenticate the sender of the

the

payment

from

each.

incentive-compatible

individual-rational

messages and use auditing to verify the users they
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used the digital signatures. With these mechanisms,
SH mechanism has a higher network complexity.

Fig. 4 SH-TPM Flow Chart
In the SH-ANM-E each message sent in the top-down
Fig. 2 MC-TPM Flow Chart

phase, so that it is difficult to cheat. The bottom-up

Fig. 3 shows a distributed Shapley Value mechanism
for sharing the cost of multicast transmissions for the
Autonomous Nodes Model, called the SH-ANM.

phase is the same as in SH-ANM. The top-down phase
is changed by considering grandparent. The SHANM-E mechanism gives the higher penalty to that
cheated node so that node never tries to do the
cheating to the mechanism. The size of message of
SH-ANM-E mechanism is bigger as compared to SHANM. It involves the extra step of verification of the
cost share value of the parent. The administrator of the
system has to opt any one of them according to the
requirements [5], [6].
III. COMPARISONS of SH-ANM MECHANISM
and SH-ANM-E MECHANISM

Fig. 3 SH-ANM Flow Chart

SH-ANM mechanism

Fig. 4 shows the Shapley Value mechanism for
sharing the cost of multicast transmissions of the
tamper proof model, called the SH-TPM. In the SHTPM, bottom-up phase determines the number of
users who want to receive the transmission. The
bottom-up phase begins from the leaf nodes. The leaf
node reports to its parent. Nodes (other than leaf

Mechanisms,

SH-ANM

Cheating (If any) will not be detected by the
children.
Cheating may remain undetected.
SH-ANM-E mechanism
Node verification done in phase 2.
It requires more time for execution because

nodes) calculate the payment.
Both

The nodes are audited in phase 3.

and

SH-ANM-E

mechanism, prevent node deviations, but they are
different in their detection capabilities. In Phase 3 of
SH-ANM, the nodes are audited so that there is a
chance that a cheating node remains undetected. In the
SH-ANM-E mechanism, node verifies the values of
the cost share value of parent by parent and so there is
no possibility of remaining undetected after cheating.

cheating (If any) has detected by the children
reporting to root who stop the mechanism.
No possibility of remaining undetected after
cheating.
By considering above comparison, SH-ANM-E is the
best mechanism for the cost sharing in multicast
transmission

as

compared

with

the

SH-ANM

mechanism.There is a guarantee of cost sharing
mechanisms that the users cannot gain any unfair
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benefit if the mechanisms follows the proper
specification.
IV. CONCLUSION
The marginal cost mechanism is not good as per the
content providers view and the MC-ANM considers
that there is only one user per node. MC mechanism is
efficient and budget balanced at the not same time and
SH mechanisms are grouped strategyproof. SH
mechanism is better than MC mechanism. SH-TPM
does not involve auditing of any node. In the SHANM, auditing involves but there are chances of
cheating node may remain undetected. In the phase 2
of SH-ANM-E, the verification is performed by
children for each node, so there is no possibility of
remaining undetected node after cheating. As far as
the cheating (if any) is concerned, then the SH-ANME mechanism is better and if no cheating is concerned
the SH-ANM is best, because SH-ANM requires less
time for execution as compared with the SH-ANM-E
mechanism.
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Abstract:In the present paper an attempt has been made to
study the taxation structure of India by comparing it
with some of the developed and developing economies.
The Comparison is done by selecting a sample of five
countries and comparing their tax structures with
India with respect to the parameters like Tax to gdp
ratio, Tax rates, Time Required for Tax Compliance,
No of Tax Payments, Ease of Tax Payments, Ease of
doing Business etc. It was found that in most of these
parameters India tax Structure remains way behind
than the other selected countries.
Keywords:-Tax Structure, India, Comparison of Tax
Structures, Ease of doing business.
I. Introduction:A tax is a financial charge or other levy imposed
upon a taxpayer (an individual or legal entity) by
a state or the functional equivalent of a state to fund
various public expenditures. (Wikipedia). Taxation
Structure of any country is the set of rules and laws set
up by that particular country for the collection of taxes
from the public. The Fundamental objective of
collecting Tax is to raise government revenue for
development and welfare programs in the country.
The Secondary objectives is to maintain economic
equalities by imposing tax to the income earners and
improving the economic condition of the general
people, to encourage the production and distribution
of the products of basic needs and discourage the
production and harmful ones, to discourage import
trade and protect the national industries (Bhim
Chimoriya). Growth and Development of a Country is
largely dependent on the Taxation Structure it
adopts.High taxation rates and complex tax systems
curb growth. Complex Taxation System also results in
evasion of taxes and thus increase the parallel
economy. Complex Tax Systems are also responsible
for hampering the ease of doing business. Whereas
countries with simplified taxation systems has resulted
in facilitating ease of doing business as well as growth
and development of that particular country.
India being one of the largest democracies has a very
complex taxation structure featured with a large
number of taxes, excessive and complex tax literature
(rules and laws), inefficient administration. According
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to the white paper published by Indian government on
black money in 2012, govt cannot deny the presence
of parallel economy in the country. The amount of this
parallel economy is nearly equal to the GDP. This
huge existence of parallel economy certainly denotes
certain faults in the taxation structure of India.
In This Study we are Comparing Indian Tax Structure
with the other developing and developed countries
Tax Structure in order to analyzeIndian tax structures
strengths and weaknesses.
II. Literature review:(CBGA-India, 2015) in
its working paper on
International Comparison of Tax Regimes concluded
that the progressivity of the tax structure in India is far
below the international levels. Also it has stated that
the country needs to increase its tax-GDP ratio for
adequate resource mobilization. It raised questions on
tax administration in India. It also raised questions on
number of tax exemptions given in India and stated
that there is a need to reassess India’s tax system.
( Jane Gravelle, 2014) in its working paper on
International Corporate Tax Rate Comparison and
Policy Implications has concluded that the corporate
tax rates in USA can be reduced down to 25 % by
removing certain provisions and exemptions.
( Helene Poirson, 2006) in its working paper on The
Tax System in India: Could Reform Spur Growth has
stated that a tax reform combining lower statutory
rates with base broadening could help achieve a progrowth fiscal adjustment in India. It also stats that tax
productivity estimates suggest ample scope for raising
direct tax revenue through the removal of exemptions
and improved tax administration and compliance.
III. Objectives:1) To Study the Tax Structure of india with
respect to the tax structures of developed
countries and other developing countries
2) To Compare Tax Systems on the basis of
some of the key indicators like Tax to GDP
ratio,Total Tax Rate (%age), Time to Comply
(hours), No of Tax Payments etc.
3) To Identify where India Ranks w.r.t to ease
of Tax Payments and ease of doing business
in the world.
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Kingdom is simple and easy to understand
with high administrative efficiency.

IV. Research Methodology:The Sample for this study have been taken as India, 2
developed countries ( US and UK), 2 developing
countries ( South Africa and Mexico) . Additionally
china is also considered due to its geographic and
demographic similiaraities to India.

4) South Africa:- Similiarly like united
kingdom, taxation in South Africa is also
levied at two levels i.e central government
and local government. South African revenue
services (SARS) acts on behalf of state
government for the collection of taxes.
Income tax, Corporate Tax, Vat and fuel duty
are collected by central government whereas
local government collect municipal rates and
funds from central government.

All the Countries which are selected are practicing
democracies ( except china ) and it is seen that due to
their overall economic conditions, there taxation
structure is comparable.The Taxation Stucture were
compared with the help of some of the key indicators.
Comparative Charts are drawn for all this selected
countries to help easily understand the performance of
all the selected countries with respect to the key
indicators.

5) Mexico:- In Mexico Taxes like Income Tax,
Corporate Tax, Alternative minimum tax are
charged. Income Tax in mexico is
progressive i.e from 1.92 % to 30 %.
Corporate Tax rates are 30 %. Alternative
minimum tax is 17.5 %. Capital gains are
added to regular incomes and regular income
tax is charged over them.

V. Overview of Taxation Structures:Following is the summary of tax Structures of selected
countries
1) India :- India has a three tier tax structure
where taxes are levied by Central
Government, State Government and Local
Authorities like Municipal Corporations. In
India, the authority to levy a tax is received
from the constitution. In constitution there is
clear demarcation of respective taxes to be
collected by centre and the states. Article 265
of the Indian Constitution states that “No Tax
Should be levied without the authority of
Law”. Hence abiding to the constitution,
every tax in India is backed by its respective
accompanying law passed by either
parliament or state legislative councils. In
India , the taxes are classified as Direct Taxes
and Indirect Taxes.
2) USA:- The United States of America is has
its autonomous state and local governments.
It is a federal republic country. Taxes in USA
are levied by both autonomous state and the
local governments. The taxes include, taxes
on income, property, sales, capital gains,
dividends, estates, gifts and imports. The
Taxation System followed in USA is
Progressive Tax System. Taxes are incurred
on incomes of the individual. The reliance on
direct taxes is more than the indirect taxes
3) UK:- In the United Kingdom, Taxes is levied
at two levels i.e central government and the
local government. Income tax, VAT,
Corporate tax, Fuel duty etc. are levied by
central governments. Business rates, Council
Tax, street parking charges etc are collected
by local governments. In addition local
governments also receive grants from funds
of central government. Taxation in United
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6) China:- China being an communist country
following the principles of socialism depend
largely on the taxes for its revenue sources.
Tax is the important element of the macro
economic policy of china and has a high
impact on socio-economic conditions in
china. From the reforms in 1994, china has a
well structured taxation system. There are
currently 26 Types of taxes in china which
according to their nature can be divided into
the following 8 categories: Turnover Taxes,
Income Taxes, Resource Taxes, Taxes for
Special Purpose, Property taxes, Behavioral
Taxes, Agricultural taxes and Custom duties.
VI. Data Analysis and Interpretations:Tax to GDP Ratio:- `

Tax to GDP Ratio (% age)
50
40
39

30
26.9

20
10

26.9

22

19.7

17.7

21.82

0
India

USA

UK

South Mexico China world
Africa

Tax to GDP Ratio (% age)

Source:- pwc, paying taxes 2016
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Interpretations:-

Time to Comply :-

Tax-GDP ratio is one of the methods used to assess a
country's development and is calculated by dividing
the tax revenue collected by the Government from the
GDP
of
that
country.
Tax and GDP are related, since a higher GDP will
automatically lead to a higher tax collection (a higher
GDP is an indicator that there has been an increased
overall development in the country and hence a higher
per capita income).
In the above it is clear that India is having the lowest
tax to gdp ratio amongst the all developed and
developing nations. India’s tax to gdp ratio is also less
than the world average.

Time to Comply (Hours)
350
300
286

250
200

243

150

261

261

200

175

100

110

50
0
India

USA

The low tax to gdp ratio can be due to the reasons like
tax evasion, low per capita income, exemptions
provided on different types of income.

UK

South Mexico China World
Africa
(Avg)

Time to Comply (Hours)

Source:- Pwc Paying Taxes 2016
Total Tax Rate:Interpretations:-

Total Tax Rate % age
80
70
60
50
40
30
20
10
0

67.8

60.6
51.7

43.9

India

Time to prepare and pay taxes is the time, in hours per
year, it takes to prepare, file, and pay (or withhold)
three major types of taxes: the corporate income tax,
the value added or sales tax, and labor taxes, including
payroll taxes and social security contributions.
40.8

USA

32

28.8

UK

South Mexico China World
Africa
(Avg)

Total total time taken for tax compliances in India is
again high as compared to the developed countries.
When we compare it with developing countries then it
is higher than south Africa but lower thanMexicoand
china. It is also lower than world average.
India needs to reduce down its tax compliance time at
the levels of developed countries in order to attract
more businesses in India

Total Tax Rate % age

No of Payments:-:-

Source:- Pwc Paying Taxes 2016

No of Payments
Interpretations:-

World (Avg)

Total tax rate measures the amount of taxes and
mandatory contributions payable by businesses after
accounting for allowable deductions and exemptions
as a share of commercial profits.

Mexico

Inspite of such high tax rate, Indias Tax to GDP Ratio
is amongst the lowest. These raises severe concerns
over the overall Indian Tax Policy and Administration.
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The total tax rate of India is quite high. Only china
exceeds India’s total tax rate amongst the selected
sample.
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Interpretations:-

Interpretations:-

Tax payments by businesses are the total number of
taxes paid by businesses, including electronic filing.
The tax is counted as paid once a year even if
payments are more frequent.

Tax has a greater impact on doing business. More is
the tax policy simplified , higher is the ease of doing
business. More is the tax policy complex, lower is the
ease of doing business.

India lags behind very much when compared against
this indicator. India has a huge number of tax
payments i.e 33 . Whereas all other countries selected
in the sample are quite ahead with relatively very less
no of tax payments. Even world average is 25.6.

This above effect can be seen here. India ranks 130 in
ease of doing business in Indiaamongst 189 countries.
The other countries in the selected sample are very
ahead of India in this rankings. Complex Tax System
and administration is one of the major reasons of India
lagging behind in ease of doing business.

These is due to the excessive number of taxes and
multiplicity of taxes in India. India needs to cut down
on certain number of taxes or club them. Recent
happenings to bring GST to replace most of the
indirect taxes is one of the positive step towards
clubbing of taxes.

VII. Findings:1) India has low Tax to Gdp Ratio
2) India also has a significantly higher Tax
Rates as Compared to the selected sample
3) India has significantly higher time required
for tax compliance as compared to developed
countries. However it is par with the
developing countries.
4) The total no of Tax Payments in India are
very higher as compared to the countries in
selected sample and the world average.
5) India Ranks very behind i.e 157 among 189
countries in ease of Tax Payments
6) India Ranks very behind i.e 130 among 189
countries in ease of doing business

Reduction in no of payments of taxes will also reduce
time for compliances of the taxes.
Ease of Tax Payments:- (Rank among 189
countries ):Country
Rank Secured in easy of Tax
Payments amongst 189
Countries
157
India
53
USA
15
UK
20
South Africa
92
Mexico
132
China
Source:- World Bank Data

VIII. Conclusion & Recommendations:-

Ease of doing business:- (Rank among 189
countries ):-

After comparing India with the other developing and
developed countries on this 6 criteria, it is seen that
Indian tax structure lags behind on almost every
indicator. There is a strong requirement for a serious
review and actions from the government are needed in
simplifying the tax structure. A countrys economic
progress is hugely depend on the type of taxation
structure it adopts. India is currently encompassed
with so many taxes, which is hurting the growth of the
industry. There is a need that both the central
governments, state governments and opposition
parties should come together and work closely in
simplifying the taxation structure keeping away the
political motives.We are hopeful that the government
will put these acts together in achieving the desired
results.

Country
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Abstract— In the past decades, Due to the rapid
growth of electronic technology these microelectronic
systems have shown extraordinary growth. The most
common method for cooling electronic devices is by
finned heat sinks made of aluminium. The Test Model
having the Thermal Conductivity is Kf= 185 W/m°C.
Pressure drop across heat sink is one of the key
variables that govern the thermal performance of the
heat sink in forced convection environment. In order
to design an effective heat sink it having large heat
transfer rate, low pressure drop, simple construction,
and reasonable cost. The purpose of a heat sink is to
maintain the device temperature below the maximum
allowable temperature specified by the device
manufacturer. Thermoelectric coolers used in
applications where temperature stabilization or
cooling below ambient required. The present model
study to conduct for application of heat sink in
thermoelectric can cooler, where in the device shall be
used to cool beverage cans. The size of the device is
constraint due to this device is used as a portable
device hence to be compact. Thus the study is focused
on development and testing of heat sink with straight
fins and straight fins with variable fin density.
Keywords—Heat Sink, Straight fin, Thermal
Condutivity, Thermoelectric Coolers.
1. INTRODUCTIONA heat sink is a component or assembly that
efficiently transfers heat generated within a solid
material to a fluid medium, such as air or a liquid.
Heat sinks are primarily used to remove unwanted
heat from a device to keep it from overheating.
Examples of heat sinks is thermoelectric can cooler,
where in the device shall be used to cool beverage
cans. Rapid development in packaging technology
allows portable electronics to gain faster processing
speed and enhanced Capabilities. However, thermal
management in the portable electronics environment is
becoming increasingly difficult. Due to high heat load
and dimensional constraints. Proper selection of fans
and fin pitch in the heat sink is crucial to ensure the
thermal design of the system is optimized. In this
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paper, the experimental conducted in Air duct is a
fabricated structure with the entry and exit section 160
x 160 mm cross-section with the central section 120 x
120 mm that include heater arrangement .ventureaction in provided for enhanced performance by a
gradual decreasing and gradually increasing section.
In that Test Model of fin heat sinks made of
aluminium having the Thermal Conductivity is
Kf=185 W/m°C. Study of the heat transfer to
enhancement obtained by Comparitatively study of
Rectangular Straight and Rectangular Straight with
variable Fin Density is the main objective of the
present work. In that Mass Flow of hot Air passing
through in Air Duct which content the Fins Test
Model. Due to Changing Density of Test model
Structure of Rectangular Straight and Rectangular
Straight with variable Fin Density .Finally we can find
out Comparatively study of Parameters of Pressure
Drop, Heat Flow ,Temperature gradient ,Overall Heat
transfer Coefficient by plotting on the Graph. And
just only changing the mass flow rate of Air passing
through in the Duct. The Main Application it is used
in portable device like heat sink in thermoelectric can
cooler. Here we are testing on two Test Models of fin
Structure 1) Rectangular Straight fin & 2) and
Rectangular Straight with variable Fin Density. The
parameters of sink can be derived for theoretical
validation a)Heat sink profile and geometry drawing
using 2-D AutoCAD .b) Solid modelling of the heat
sink models using NX Unigraphix. c) Thermal
analysis for temperature distribution using ANSYS
R14.5.
1.1 Basic Heat Sink Heat Transfer Principle:Heat sink is an object that transfers thermal
energy from a higher temperature to a lower
temperature in fluid medium. To understand the
principle of a heat sink, consider Fourier's law of heat
conduction. Fourier’s law of heat conduction,
simplified to a one-dimensional form in the x-direction,
shows that when there is a temperature gradient in a
body, heat will be transferred from the higher
temperature region to the lower temperature region.
The rate at which heat is transferred by conduction, Q
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is proportional to the product of the temperature
gradient and the cross-sectional area through which
heat is Q=-k×A× (∂T/∂x).

Fig.1: Sketch of a heat sink in a duct used to calculate the governing
equations from conservation of energy and Newton’s law of cooling.

Consider a heat sink in a duct, where air flows through
the duct, It is assumed that the heat sink base is higher
in temperature than the air. Applying the conservation
of energy, for steady-state conditions, and Newton’s
law of cooling to the temperature nodes shown in
Fig.1 gives the following set of equations. Where,
Is the air mass flow rate in kg/s.
=

2.2 Rectangular Straight with variable Fin Density-

Fig.3 2D Geometry of Rectangular Straight Fin with variable fin
density Heat Sink.

Measurement Mass Properties is
Volume
= 55656.00 mm3
Area
= 24306.00 mm2
Mass
= 0.435822100 kg
Weight
= 4.273958651 N
Density
= 0.000007831 kg/ mm3
2.3 Analytical Calculations for finding the different
parameters for Test Model1) Discharge (Q) –
Q= Cd × (π/4) × d2 ×

Cp, in (Tair, out- Tair, in)

, m3/sec.

2) Mass flow of air = Density x discharge, Kg/min.
3) Heat flow = m x Cp x ΔT, Watt
4) Overall H.T Coefficient (U)= (heat flow / A x ΔT),
W/m2K.

2. HEAT TRANSFER RATE OF
RECTANGULAR FINS:here we are testing on two Test Models of fin
Structure 1) Rectangular Straight fin & 2)Rectangular
Straight with variable Fin Density having the Mass
Properties from NX Unigraphix & geometry drawing
using 2-D AutoCAD given below
2.1 Rectangular Straight fin-

3. EXPERIMENTATION USING AIR DUCTStart the heater by switching on the power. Maintain
the Power same as100 watts, Voltage - 230 Volt AC.
for all readings. Start the blower and adjust and
maintain speed at level-1.Take manometer reading (h1)
mm of water using this reading to find pressure drop
across the test model. Take manometer reading (h2)
mm of water using this reading to find velocity of air
and discharge of speed of blower. Note down
thermocouple temperature reading (T f) .Gradient of
temperature (ΔT) = (Tf- Ta). Repeat the same set of
reading for different levels of manometer readings
level-2. Level-3. Level-4, level-5& level-6.
3.1 Experiment Set-up-

Fig.2 2D Geometry of Rectangular Straight Fin Heat Sink.

Measurement Mass Properties
Volume
= 56088.00 mm3
Area
= 24738.00 mm2
Mass
= 0.156709872 kg
Weight
= 1.536800253 N
Radius of Gyration = 30.731330231 mm
Centroid
=36.098844673, 33.401155327, 2.418485237 mm
Density
= 0.000002794 kg/ mm3
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20
18
Pressure Drop

16
14
12

Temp
gradient

10
8
6

Heat flux

4

Fig.4 Experiment Set-up

2
3.2 Test Model of Rectangular Straight Fins –

0

Overall heat
transfer coeff.
Mass Flow Rate (Kg/min)

Graph no.1 Different Parameters Vs Mass Flow rate of Rectangular
Straight fin.

Fig .5 Test Model of Rectangular Straight Fins in NX Unigraphix.

3.3 Test Model of Rectangular Straight Fins with
variable fin density –

Fig.6 Test Model of Rectangular Straight Fins with variable density
in NX Unigraphix.

3.3 Combine Parameters of Rectangular Straight fin
on Graph from Result Table-

From graph no.1 Pressure drop across fins increases
with increase in Mass flow rate. Temperatures
gradient increases with increase in Mass flow rate.
Heat flux increases with increase in flow rate with
maximum of 3.28 W/mm2. Overall heat transfer
coefficient of fins is best at elevated flow rates.
3.4 Combine Parameters of Rectangular Straight
with variable fin density on Graph from Result
Table18
16
14
12
10
8
6
4
2
0

Pressure Drop

Temp gradient

Heat flow

mass flow rate (kg/min)

Overall heat
transfer
coefficient .

Graph no.2 Different Parameters Vs Mass Flow rate of Rectangular
Straight with variable fin density.

From graph no.2 Pressure drop across fins increases
with increase in flow rate. Temperature gradient
increases with increase in flow rate of air. Heat flux
increases with increase in flow rate with maximum of
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3.177 W/mm2. Overall heat transfer coefficient of fins
is best at elevated flow rates.
4.
FINITE
ELEMENT
ANALYSIS
OF
RECTANGULAR FINS4.1Finite Element Analysis of Rectangular Straight
FinsIn Finite Element Analysis of Rectangular Straight Fin
& Rectangular Straight Fin with variable fin density is
draw in ANSYS of R14.5 Version.
Geometry-

Fig. 10 Directional heat flux in X –direction of Test Model of
Rectangular Straight Fins.

4.2Finite Element Analysis of Rectangular Straight
Fin with variable fin densityGeometry-

Fig.11 Geometry of Test Model of Rectangular Straight Fins with
variable density in ANSYS R14.5

Meshing -

Fig.7 Geometry of Test Model of Rectangular Straight Fins in
ANSYS R14.5

Meshing -

Fig.12 Meshing of Test Model of Rectangular Straight Fins with
variable density.

Total Heat Flux -

Fig. 8Meshing of Test Model of Rectangular Straight Fins.

Total Heat Flux -

Fig.13 Total heat flux Test Model of Rectangular Straight Fins with
variable density

Directional Heat flux-

Fig. 9Total heat flux of Test Model of Rectangular Straight Fins.

Directional Heat flux-

Fig.14 Directional heat flux in X direction of Test Model of
Rectangular Straight Fins with variable density.
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5.COMPARISON BETWEEN RECTANGULAR
STRAIGHT & RECTANGULAR STRAIGHT
FINS WITH VARIABLE DENSITYAnalysis resultsSr.
No

Parameter

Rectangular
straight fins

Rectangular
straight
fins
with Variable
density
30.547
1.9703
0.83676

1
2
3

Max. Tip temp
31.89
Total heat flux
1.9816
Directional
heat 0.96929
flux
Table no.1 Analysis results Rectangular Straight & Rectangular
Straight Fins with variable density.

The Rectangular Straight fins show marginally better
performance than the Rectangular Straight fins with
variable fin density
Experimental resultsSr.
No

Parameter

Rectangular
straight fins

1

Pressure drop across
fin
Temperature gradient
(max)
Heat flow ( max)
Overall
Heat
Transfer Coefficient

0.35

Rectangular
straight fins with
Variable density
0.36

19

17

3.287
6.9215

3.177
6.85

2
3
4

Table no .2 Analytical results Rectangular Straight & Rectangular
Straight Fins with variable density.

The rectangular straight fins show less pressure drop
across fins hence they will be preferred over variable
density fins as they will lead to less cross heating of
components. Overall heat transfer coefficient and heat
flow of the straight fins is marginally better than the
variable density fins hence they perform slightly better
than the variable density fins.

variable fin density.& from Experimental results the
Conclusion is The rectangular straight fins show less
pressure drop across fins hence they will be preferred
over variable density fins as they will lead to less
cross heating of components. Overall heat transfer
coefficient and heat flow of the straight fins is
marginally better than the variable density fins hence
they perform slightly better than the variable density
fins.
RERENNCES[1] D. B. Tuckerman and R. F. W. Pease, ―High-performance heat
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6. CONCLUSIONFrom Analysis results the Conclusion is the
Rectangular Straight fins show marginally better
performance than the Rectangular Straight fins with
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ABSTRACT- This current article accounts for the
analysis of engine mounting bracket by using
Computational fluid dynamics technique. ANSYS
software was used for the analysis purpose and
results are so obtained pertaining to the optimized
level. This paper gives the little idea about the new
modern techniques used in the CFD and view
progress that has been made the over the distance
revolution in the field of engineering with the
reinforcement of new modern technologies recently
developed. It so addresses the scientist, engineers
and mathematician who are willing to deal with the
field of computational fluid dynamics. The results
were analyzed for stresses and deformations. The
design was tested for different materials like
Aluminium, ERW-1 and ERW-2 along with
suitability of material.

flow, as governed by the NEVIER-STOKES
equation was performed at Los Alamos National
Labs[10]. Meanwhile in two dimensional (2-D)
real, a number of panel codes have been developed
for an airfoil analysis and design. The codes were
typically dealt with boundary layer analysis and so
that which would results in elimination of viscous
effect[10,12].Currently, its main application is as
an engineering method, to provide data that is
complementary to theoretical and experimental
data. This is mainly the domain of commercially
available codes and in-house codes at large
companies[11,12]. Some fundamentals of CFD are
(figure 1);

Key words: CFD–Computational fluid dynamics,
Discretization, FEM – Finite element method,
Grid, ERW-1, ERW-2, ANSYS.
I.

INTRODUCTION

Computational fluid dynamics generally
known as CFD is the progressive research tool for
analysis and evaluation for various types of
mechanical parts designed by the mechanical
industries or automobile sector. The main purpose
of the CFD, using as the research tool is that to
impart a forum for the cross fertilization of the
ideas, tools, techniques and with the imposement of
aeronautical science, geophysics and environmental
science[1-2]. This is applicable for all the
disciplines where fluid flow is taken into an
account.
Being
the best designer one should able to design the
product with maximum efficiency, more comfort
ability that would meet the various requirements of
customers with the phenomenon of optimum
cost[3]. It is very important that to realize the
functional requirement and appearance of the
existing product. In many cases the functional
requirements results in various types of shapes and
sizes
which
has
aesthetically
pleasant
appearance[4]. For ex.: The evaluation of the
streamline shaped Boeing is results in the studies of
Aerodynamics for the precision and effortless
speed.
The first work using computer model
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Fig.1 Basic concepts of CFD

A. STAGES OF CFD:
1) During Initial Stage of Processing:
a] The geometry (physical bounds) of the problem
defined.
b] The volume occupied by the fluid is divided into
the small discrete cells (mesh).
c] Physical modeling in terms of all the parameters
(i.e. kinematic, thermodynamic, heat transfer etc.)
(Motion equation+ enthalpy + radiation + species
conversion).
2) Processing Stage:
a] Boundary conditions are defined involving
specified fluid behaviour and properties of
boundaries of the problem are defined.
b] The simulation is started and the equations are
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solved iteratively as steady state or the transient
state.
3) Post Processing: Finally, the analysis is done and
visualization for resulting solution.
4) Pre-screening and Preparation: After identifying
the list of problems and recognizing them, they
must be screened and put them into the decreasing
order of profit and increasing order of investment
as well as difficulty of breaking technology. This
process is carried out to collect technical data,
maintenance data and Performance specifications.
Technical data helps to generate in the stages
including dimensions of parts to be analyzed,
surface
finish interfaces,
tolerances
and
performance and testing quality assurance
requirements. However engineering drawings of
the models are prepared for the prototypes and
drafted with the help of different software exiting
in CAD (i.e. COMPUTER AIDED DESIGN).

5) Numerical Simulation:
a] System-level CFD problems (Includes all
components in the product)
b] Component or detail-level problems (Identifies
the issues in a specific component or a subcomponent)
c] Different
tools for the level of analysis Coupled physics
(fluid-structure interactions).
B.
GENERAL
FACTS
ABOUT
DISCRETIZATION:
Discretization in space
produces a system of ordinary differential equation
for unsteady state problems and algebraic equation
for steady state problems. Implicit or semi implicit
methods are generally used for integrating the
ordinary differential equations which leads to
produce a system usually non linear equation[14].
So by applying NEWTON and PICARD’S
iteration, which will then produces a system of
linear algebraic equation which is non symmetric in
the presence of advection and indefinite in the
presence of the incompressibility[1].

C. METHOD OF DISCRETIZATION:
Domain is discretized into a finite set of
control volumes or cells. The discretized domain is
called the “grid” or the “mesh.”
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t

•

General conservation (transport) equations
for mass, momentum, energy, etc., are
discretized into algebraic equations.

•

All equations are solved to render flow
field.

dV
V

V dA
A

dA
A

S dV
V

Table 1 Terms used in equation

Eqn.
continuity
x-mom.
y-mom.
energy

1
u
v
h

D. GRID GENERATION SOFTWARE:
There are in numerous methods
available for generation of mesh. But most
convenient method is by using Finite Element
Method (FEM). In mathematics Finite Element
Method (FEM) is numeric technique for finding
approximate solution to boundary condition
problem. It uses variation method (the calculus of
variation) to minimize the error function and to
produce stable solution. Variety
of
specializations under the umbrella of the
mechanical engineering discipline (such as
aeronautical, biomechanical, and automotive
industries) commonly use integrated FEM in design
and development of their products[13].
Several modern FEM
packages include specific components such as
thermal, electromagnetic, fluid, and structural
working environments. In a structural simulation,
FEM helps tremendously in producing stiffness and
strength visualizations and also in minimizing
weight, materials, and costs.
FEM
allows
detailed
visualization of where structures bend or twist, and
indicates the distribution of stresses and
displacements. FEM software provides a wide
range of simulation options for controlling the
complexity of both modeling and analysis of a
system. FEM allows entire designs to be
constructed, refined, and optimized before the
design is manufactured.
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Fig.2 Procedure of CFD analysis

II. ENGINE MOUNTING BRACKET
In an automotive vehicle, the engine rests
on brackets which are connected to the main-frame
or the skeleton of the car. Hence, during its
operation, the undesired vibrations generated by the
engine and road roughness can get directly
transmitted to the frame through the brackets[15].
This may cause discomfort to the passenger(s) or
might even damage the chassis. When the operating
frequency or disturbance approaches the natural
frequency of a body, the amplitude of Vibrations
gets magnified.
The need for light weight
structural materials in automotive applications is
increasing as the pressure for improvement in
emissions and fuel economy increases. The most
effective way of increasing automobile mileage
while decreasing emissions is to reduce vehicle
weight[1,16]. The noise and vibration occur
because the power that is delivered through bumpy
roads, the engine, and suspension result in the
resonance effect in a broad frequency band. The
ride and noise characteristics of a vehicle are
significantly affected by vibration transferred to the
body through the chassis mounting points from the
engine and suspension[1].
There are two major problems that
engineers must deal with when it comes to
vibration isolation. The first problem is force
isolation, which is frequently encountered in
rotating or reciprocating machinery with
unbalanced masses. The main objective in this
problem is to minimize the force transmitted from
the machine to the supporting foundation. The
second problem is motion isolation. The natural
frequency of the mounting system should be lower
than the engine disturbance frequency to avoid the
excitation of the mounting system resonance. This
will ensure a low transmissibility
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Fig 3: Isometric view of the mounting bracket

III. EXPERIMENT
A. Static Structural Analysis of Engine
Mounting:
Static Analysis deals with the conditions
of the equilibrium of the bodies acted upon by
forces. A Static analysis is used to determine the
displacements, stresses, strains and forces in
structures and components caused by loads that do
not induce significant inertia and damping effects.
The kind of loading that can be applied in static
analysis includes External applied forces, pressures
and moments Steady state inertial forces such as
gravity
and
spinning
imposed
non-zero
displacements.

Fig 4: Flow chart for Static Structural analysis

B. Alternative Material for Engine Mounting
Bracket:
a] ALUMINUM: Aluminum has only about one
third the density of steel and the most commercial
aluminum alloys posses substantially higher
specific strength than steel. A vehicle weight
reduction would not only result in higher oil
savings, but also gives a significant reduction in
emission. For these reasons there is preference to
use more aluminium and replace steel in
automotive applications. Aluminium alloy under
consideration has following material properties:
Young’s modulus – 6.9× 109 N/m2
Poisson’s ratio – 0.33
Density – 2770 Kg/m3
Yield strength in tension & compression
– 95×106 N/m2.
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b] ERW-1: Electric resistance welded or high
frequency induction welded steel tubes designated
as ERW. It comprises of 0.12%C, 0.60%Mn,
0.04%S and 0.04%P. This ERW-1 steel contains
following mechanical properties (Table-2);
Table-2 Mechanical Properties of ERW-1

Designation

ERW-1

Tensile
Strength
(MPa)
310

Yield
Strength
(MPa)
160

% Elongation
on (Gauge
length )
20

c] ERW-2: This ERW-2 steel contains 0.25%C,
1.20%Mn, 0.04%S and 0.04%P. It possesses
following mechanical properties (Table-3);

Table 5 Maximum displacement ERW1 v/s Aluminum v/s
ERW2

Maximum
displacement
First Mode

ERW-1
(mm)
29.19

Aluminum
(mm)
29.18

ERW-2
(mm)
25.60

Second Mode

31.13

31.117

27.89

Third Mode

33.22

33.26

30.10

Fourth Mode

34.84

34.82

31.15

Fifth Mode

47.38

47.38

38.83

Sixth Mode

35.51

35.49

31.90

Tensile
Strength
(MPa)

Yield
Strength
(MPa)

ERW-2

380

240

%
Elongation
on (Gauge
length )
15

IV. RESULTS AND DISSCUSSION
A. Modal Analysis: Modal analysis was done for
obtaining the different frequencies for Aluminum,
ERW-1, and ERW-2 materials (Table 4);
Table 4: Frequency ERW-1 v/s Aluminum v/s ERW-2

Frequency
1
2
3
4
5
6

ERW-1
(Hz)
68.897
87.596
106.05
195.83
266.74
520.41

Aluminum
(Hz)
68.796
87.407
106.05
195.79
266.69
520.28

ERW-2
(Hz)
52.56
68.409
85.234
160.652
221
448.324

As the mode of frequency was changed, initially no
change was observed in ERW-1 and Aluminum
material. But ERW-2 shows large variation in
frequency as compared to ERW-1 and Aluminum.
This is probably due to the varying composition
and superior mechanical properties of ERW-2
material(figure 5).

Frequency (Hz)

600

ERW-2
Aluminum
ERW-1

MODES

Fig.6 Maximum displacement ERW-1 v/s ERW-2

The convergence of frequencies for ERW-2
material is good. The first excitation frequency
value for ERW-2 is higher than that of excitation
frequency range of engine. The values of
frequencies are nearly same for ERW-1 and
aluminum bracket.
B. Alternative Material for Engine Mounting
Bracket:
ANSYS software was used for stress analysis and
results are tabulated in Table-5;
Table 6: Stress Distribution among ERW-2, Aluminum and
ERW-1

500
400

ERW- 2

Aluminum
alloy

ERW-1

82.96

64.588

68.87

1.086

3.88

1.90

ERW-1

300

Aluminum

200

ERW-3

100
0

45
35
25
15
5

First Mode
Second…
Third Mode
Fourth…
Fifth Mode
Sixth Mode

Designation

DISPLACEMENT IN mm

Table-3 Mechanical Properties of ERW-2

Mode of Frequency

Von-Mises
stress(max)
(MPa)
Total
deformation
(mm)

Fig.5 Frequency ERW-1 v/s Aluminum v/s ERW-2
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[3] W. Anderson, R. Rausch, D. Bonhaus, “Implicit multigrid
algorithms for incompressible turbulent flows on unstructured
grids”, (1996) J. Comput. Phys. Vol.128 pp 391–408.

STRESS AND
DEFORMATION

350
250
150

ERW-1

50

ALUMINUM

-50

ERW-2

-150

Fig.7 Comparison between ERW-2, Aluminum and ERW-1

It can be anticipated that ERW-2 is the best
material for the desired application.

[4] M.J.H. Anthonissen, B. van’t Hof, A.A. Reusken, “A fnite
volume scheme for solving elliptic boundary value problems on
composite grids”, Computing Vol.61 pp 285–305.
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pump: a review of state-of-the-art” (2013) Procedia Engineering
Vol. 51 pp 715 – 720.
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V. CONCLUSIONS
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Computational Fluid Dynamics is a
powerful way of modeling fluid flow, heat
transfer, and related processes for a wide
range of important scientific and
engineering problems.
A fully integrated numerical method for
flutter analysis with a coupled fluidstructure interaction is presented.
The technique replaces a hands-on process
guided by experience to yield accurate and
reliable low fidelity models.
The Computational fluid dynamics tool,
ANSYS has been used to analyze the
engine mounting bracket. The results
obtained from the static structural and
modal analysis shows that ERW-2 steel is
better than ERW-1 steel. From the results
it can be said that the ERW-2 steel bracket
is safe for the required application.
This work also contributes to the defining
alternative material engine mounting
bracket, in which aluminum alloy were
studied along with ERW-1 and ERW- 2
steel. After analyzing the results, it can be
anticipated that ERW-2 can be proffered
over Aluminum and ERW-1.
Stiffness of ERW-2 found better than
Aluminum, so it may be used for required
application of engine mounting bracket.
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Abstract—In
real
time
speech
recognition
environments, high quality speech segmentation is
required.In recent trends, speaker identification gives
satisfactory results when the training is done offline
using good quality database file. The most of work is
concentrated on the offline training structure.
However in some cases due to lack of prior
information offline training is not possible. To
generate the dynamic feature database, runtime
training approach is required. In this paper we
present speaker recognition system using polynomial/
GMM (Gaussian Mixture model) as a classifier and
MFCC (Mel Frequency CepstralCoefficeints) as
feature. The proposed system gives 97% accuracy for
five speaker’s database.
Keywords—Speech recognition, Dynamic database
creation, Speaker recognition.
I.INTRODUCTION
The complete discussion can be acknowledged by
any person but in case of machine, suppression of
speaker‘s speech is tough task and it is very difficult
to do without any prior training. The training and
creation of speaker database is required in real time
speaker recognition. The smart media player is used in
real time speaker recognition. It requires
acknowledging the unique speaker who is present in
the content during playback. For real time speaker
recognition, first stage to segment speaker speech for
training and apply for automatic speakeridentification.
Different types of algorithm are used in speak
recognition[6],[7],[8],[9],[10].
Mel
Frequency
Cepstral Coefficients (MFCCs) is widely acceptable
feature [1]. We apply Gaussian mixture models
(GMM) for classification [2].
Rest of paper is organized as follows, in section II
basic preliminaries required is explained. Section III
discusses the proposed algorithm for run time database
generation. Section IV and V describes the
experimental set-up and result respectively and in
section VI conclude the paper.

I. PRELIMINARIES
Basic preliminaries for speaker as below:Speaker
modelling is retrieved from model. The retrieved
model have different class hence, it can be solved like

any other classification problem. The classifier is help
to find out class as explained below.
A. MFCC features
To adapt speech specificities MFCC features are
described as a filter bank processing. Also deconvolution technique is used for modification of
conventional cepstrum[1]. The speech signal is
splitted into short time windows where we calculate
the Discrete Fourier Transform (DFT) of each window
for discrete time signal x(n) with length N, given by,
N 1

X k

w(n) x(n)e

kn / N

(1)

n 0

Forn=0,1,…….,N-1 where, k corresponds to the
frequencyf(k) = k /N where, is the sampling
frequency in Hertz and w(n) is a time-window. Here,
we chose the popular Hamming window as a time
window, given by,
(2)
The magnitude spectrum |X(k)| is now scaled in
both frequencyand magnitude. First, the frequency is
scaled logarithmically using the so-called Mel filter
bank H(k,m)and then the logarithm istaken, giving
N 1

X '(m)

ln(

X (k ) H (k .m) (3)

k 0

Finally, the MFCCs are obtained by computing the
DCT using,
M
1 (4)
c( I )
X '(m) cos( I
(m
))
M
2
m 1
For I = 1,2,….,M where c(I) is the Ith MFCC and M
is the numberof Mel filters used.
B. Classifiers
The classifier is known as algorithm that
implements concrete classification. In this paper we
consider two classifier as,
1) Polynomial Classifier
The polynomial classifier consists of feature vectors
The polynomial p(x) for given featured
vectorsX=[ x1,x2] as,
p(x) =
(5)
In general the polynomial basis is formed as,

xi1 xi 2
,
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Where, k is less than or equal to the order of the
polynomial K. For each input feature vector the score
of matching is calculated using the inner product.
Finally the score is averaged out to get final output.
N

1
N

s

wt p ( x1 ) (7)
i 1

2)GMM classifier
GMM parameters are derived fromExpectationMaximization (EM) algorithm or Maximum A
Posteriori (MAP) estimation from well trained prior
model [3].A Gaussian mixture model is a weighted
sum of M component Gaussian densities as given by
the equation,

p( X

M

)

i

i 0

g( X

i

,

i

.) (8)

Where X is a D-dimensional data vector (i.e.
measurement or features),
i

, i= 1,2,…..M are the mixture weights, and
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, i= 1,2,….M are the component
Guassiandensities. Each component density is a DvarientGuassian function of the form,
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activity detection algorithm. Furthersections are
separated into two parts which explained dynamic
database creation and speaker recognition.
B. Dynamic database creation
The Cluster of speech is used by segmenting speech
online for dynamic database creation. This is followed
by training speaker database to individual speakers for
recognition purpose. To detect speaker variable points
in the speech Segmentation is carried out. A repeated
portion of conversation starting from a individual
speaker is termed as segment [6], [7], [8], [9], [10].
Fig. 1 shows description about visual aid. The
observation of MFCC vectors within specific windows
gives segmentation. Observed MFCC vectors are
performed using segmentation for a prescribed data in
the window. We consider the speaker changes point at
center of window. First, MFCC vectors of 1 st and 2nd
half of prescribed window are used to compute GMM
model N1 and N2. A distance matrix BIC (Bayesian
Information Criteria) is measured between N1 and
N2[11].
The distance measure D is given as,

D

BIC ( N1 , N 2 ) BIC ( N 2 , N1 ) (11)

Obtained value is saved and window is shifted for
next repetition. For remaining vectors the array of
distance value is calculated. The adaptive threshold
technique is used to avoid the false change detection.

(9)

i w

Th W

With mean vector

i

and covariance matrix

.
i

.The mixture weights satisfy the constraint that
M
1 . The complete Gaussian mixture model is
i

i 0

parameterized by the mean vectors, covariance
matrices and mixture weights from all component
densities. These parameters are collectively
represented by the notation,
i

,

i

,

i

i j w

D(i )

2w 1

(12)

Where, W is weight and w is the number of
difference values taken into account of the left and
right local neighbor windows, ‗i‘ is the frame under
consideration.
We consider the speech segment which form cluster
belonging to individual speaker. The same clusters are
used to train algorithm as shown in Fig 2.

. i 1, 2,...M (10)

C. Polynomial classifier for speaker Recognition
For speaker recognition, polynomial based
classifier is used because of its computational
constrained to be diagonal.
simplicity [5]. For testing purpose we divide online
speech and calculate feature of every sample which is
II. PROPOSED ALGORITHM
used for matching purpose with available database.
In proposed algorithm the speaker cluster is created The input speech sample is divided into 20ms frame
by GMM based speaker segmentation. And it is used having 50% overlap time. The sharp truncation of data
for the dynamic database creation. The MFCC feature at the edge of frame window causes loss of
and polynomial based classifier is used for recognition. information which is avoided by overlapping. Then
frame is passed through low pass filter which remove
A. Preprocessing
noise. The MFCC features are extracted in above
The input speech consist of high frequency noise, section. It also calculates the Inverted Mel Frequency
such noise is removed by FIR low pass filter. The Cepstral Coefficients (IMFCC) [4],[5]. While testing
average of feature vectors over the given speech we extract features and apply it on individual
segment is used for training and testing of speakers. In polynomial speaker model in MFCC and IMFCC
such cases the silence may decrease accuracy of model we get two scores [12]. The scores the final
speech recognition. It can be removed using voice matching score is calculated as,
The covariance matrices
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cannot be considered to increase with number of test
samples. Fig. 3 shows the result of speaker
segmentation.

Fig. 1 Illustration of speaker change point detection.

Score

MFCCscore

1

IMFCCscore

(13)
We chose the value of
empirically. The
empirical value of
is selected as 0.56.
III. EXPERIMENTAL SETUP
The recording is done using MI Prime IV with
recording sampling frequency 16 KHz. It consists of
15 recordings of 5 speakers while recording each
speaker speaks one after another with pause of 3 sec.
The total duration of recording is approximately 20
sec. The sampling data consist of 20 to 30 utterances
from the same 5 speakers.

Fig. 3Difference measure graph with local extremes detected.

Table I gives result of recognition results
assumingsegmentation is accurate.
TABLE I
Experimentation Results for recognition.
Number
of
Speakers
5
5

Number
of Test
Samples
20
30

Sampling
Frequency
16kHz
16kHz

Accuracy of
Recognition
(Prototype)
96.5%
91.5%

V. CONCLUSIONS
We presented a speech recognition system with real
time database creation to introduce the dynamic
speaker recognition system. For the database creation
part, we proposed speech segmentation technique. The
proposed system is analyzed on the real time dataset.
By experimenting, we conclude that the proposed
method shows better result with the additional feature
of offline training systems.
In future, the results of recognition system can be
studied under environmental or background noise
effects in this work. The result accuracy of the
proposed algorithm can be evaluated in case of
multiple competing speakers speaking at same time.
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Abstract — Today lean supply chain became a vital
tool used for enhancement of organizational
performance. The manufacturing sector has moved
from vertically organizational structure to horizontal
organization; that is today’s companies located
anywhere in the world control only pieces of the
supply chain. This enable companies to focus on the
finest part but supply chain has become more complex.
Owing to supply chain as a target oriented network of
processes and stock points used to deliver goods or
services to customers, lean strategies are imbibed for
coordinating within and between firms with a focus on
eliminating waste, achieving efficiency, or overburden
and creating value in products. Lean Supply Chain
provides rapid response to customer needs. Most
significant part of lean supply chain strategies is that
substantial improvement is achieved using existing
equipments.
Keywords — Supply Chain, Lean, Stock points,
Inventories.
I. INTRODUCTION
In today’s global market supply chain became a vital
entity to the organizations performance measurements.
To support this, research team from Stanford
University and Accenture showed a statistical
correlation between companies with a supply chain
strategy and important financial success. Boyson
(1999) studied that number of companies seek to
enhance performance beyond their own boundaries
through supply chain management. However, only a
few companies use new organizational concepts and
technological solutions strategically in a supply chain.
The manufacturing sector has moved from vertically
organized structures to horizontal organizations; that
is today’s companies located anywhere in the world
control only pieces of the supply chain.[2] This enable
companies to focus on the finest part but the supply
chain has become more complex. According to
Wallace Hopp, a supply chain is a target oriented
network of processes and stock points used to deliver
goods and services to customers. Processes correspond
to the individual activities involved in producing and
distributing goods and services. They could be
manufacturing operations, engineering design
functions, service operations, or even legal
proceedings. Deﬁnition involves stock points, which
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represent locations in the supply chain where
inventories are held. These inventories may be the
result of deliberate policy decisions (retail stocks) or
the consequence of problems in the system (defective
items awaiting repair). It is vital to include stock
points in the deﬁnition of a supply chain as managing
inventories is a key component of eﬀective supply
chain management,
One efficient strategy for coordinating within and
between firms with a focus on eliminating waste,
achieving efficiency, or overburden and creating value
in products is the concept of lean management.
II. SUPPLY CHAIN MANAGEMENT
Supply chain management integrates and coordinates
topics from manufacturing operations, purchasing,
transportation, and physical distribution into a unified
program into a seamless process. Bernard J. (Bud)
LaLonde, professor emeritus of Supply Chain
Management at Ohio State University. LaLonde
defines supply-chain management as follows: "The
delivery of enhanced customer and economic value
through synchronized management of the flow of
physical goods and associated information from
sourcing to consumption".
Seventy-five percent or more of respondents included
the following activities as part of their company's
Supply Chain Management department functions like
Inventory management, Transportation service
procurement,
Materials
handling,
Inbound
transportation, Transportation operations management
and Warehousing management. Consistent application
of appropriate information technology throughout the
Supply Chain Management pipeline results in
shortened cycle times and lowered effort.
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Fig.2. SCM implementation steps

Fig.1. Flow Networks
Supply Chain Management becomes a tool to carry
out corporate strategic objectives like reducing
working capital, accelerating cash-to-cash cycles,
taking assets off the balance sheet increasing
inventory turns, and so on. Supply chain design as
consisting of two parts; ensuring operational ﬁt with
strategic objectives and achieving maximal eﬃciency
within the constraints established by strategy.

2.2 Challenges in SCM
Several issues exist in the global supply chain
processes. One of the most common problems in
supply chains is the so-called bullwhip effect. Sharing
of information is another challenge as the companies
in a supply chain may not be prepared to share their
production data, lead time, etc. The difficulties of
formulating and adopting a new process, the lack of
teamwork between vendors, and the difficulty of interorganizational coordination are also the major
challenges in SCM.
Thorough cost/beneﬁt analysis lays the essential
foundation for prioritizing and sequencing initiatives,
establishing capital and people requirements, and
getting a complete ﬁnancial picture of the company’s
supply
chain—before,
during,
and
after
implementation.

2.1 Implementation of Supply Chain Management
in an organisation
The important characteristic of firms that could apply
SMC is the will to accept innovations and new
methods of working. The following steps are required
to achieve superior performance for implementation of
supply chain management.
Various requirement to align the supply chain
with the business strategy
Various level of customer services to be
provided to each customer segment
Various channels of distribution that best
meet our goals and our customers' needs
Structured physical network of plants and
distribution
Rationalisation of current network
Use of contract manufacturing or third-party
logistics capabilities
Best transportation services that link together
the network of facilities
List of activities that can be outsourced
Identification of core supply chain processes
driving the business
Adoption of best-in-class approaches to
current core processes
Design effective linkages with suppliers and
customers
Level of cross-functional integration required
to manage core processes effectively
Leverage cross-company skills and abilities
Effective performance-measurement and
reporting structure
Use of IT platform and core applications
software
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A critical step in the process is setting explicit
outcome targets for revenue growth, asset utilization,
and cost reduction.
3. LEAN SUPPLY CHAIN (LSC)
Nowadays supply chain had got entangled between
entire flow of product and production process. To
make supply chain management efficient concept of
lean is to be introduced. This will automatically
provide a boundary line between manufacturing and
supply chain logistics. Application of lean to supply
chain converts the process of pushing of product by
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the company to pulling of product by the customer.
LSC enables to define the product value form the
customer’s point of view instead of companies. It is a
continuous process which never ends to eliminate
waste in materials, manpower and processes.
Process standardization, product standardization,
demand management, collaboration and cultural
change are necessary attributes of lean supply chain.
Enterprise resource planning technology tuned with
process plays a key part of developing lean supply
chain management process. Proactive approach is
required to develop sound communications within and
among customer and supplier firms. Organization
must study the causes and drivers of waste and nonvalue added activities and processes. The eight wastes
in lean are: Defects, Over-production, Waiting, Nonutilized talent, Transportation, Inventory, Motion and
Extra-processing, acronym as DOWNTIME.

iii)

iv)

v)
vi)

Information Technology: Organizations
need to recognize that information
technology is more than just computers.
Communication
technologies,
data
recognition
equipments,
factory
automation and other hardware and
software’s comes under information
technology.
Execution: Core team is restructured by
empowerment of people, use of
technology, promotion of creative
thinking, flexibility, higher satisfaction
level, building corporate culture of
openness and continuous performance
improvement.
Monitoring: Continuous tracking and
tuning of processes is established.
Control: Short term and long term
changes in demand patterns, quicker
response to unexpected events and
improvement in customer satisfaction is
controlled.
5. CONCLUSION

Fig. Eight Wastes in Lean
LSC represents a hybrid approach in supplier
partnerships and strategic alliances. In horizontal
integration organization buys all inputs from outside
specialized suppliers. In such case there is lower
production costs and higher coordination cost. In
vertical integration organization produces all required
inputs in house only.[3] This process involves high
production costs and lower coordination costs. Lean
approach optimizes both customized and standardized
inputs. Such model confers lowest production costs
and coordination costs.
4. LEAN SUPPLY CHAIN PERFORMANCE
Lean Supply Chain is a combination of two separate
but
complementary
process
improvement
methodologies. Applying lean to supply chain
involves following procedures.
i)
Analyzing: Study the existing processes
and proper documentation is done.
ii)
Modeling:
Simulating
different
alternative scenarios for improving
performance
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Lean supply chain provides rapid response to
customer needs. It also shortens process cycle time,
reduces ―bull whip‖ effect, reduces inventory costs,
improves customer services, reduces communication
gap among different levels. Enhancement in interorganizational information systems is achieved in lean
supply chain integration. Most significant part of lean
supply chain strategies is substantial improvement is
achieved using existing equipments. Decisions for
implementing LSC is easy during management review
it as a strategy for increasing competitiveness,
revenues, profit margin, market share, reducing labour
and inventory costs. Study shows that consistency of
reliability and validity in performance improvement
depends on types of industries and competitiveness in
market. Furthermore, scope of research exists in
clustering of related industrial areas.
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Abstract — Studies on the concentration of lead in
roadway dust and roadside plants from the metropolis
of Mumbai, Maharashtra and Indor Madyapradesh,
have shown that enrichment of dust and plants with
lead is closely related to the density of vehicular
traffic. The areas with higher density of vehicular
traffic have shown higher concentration of lead in the
roadway dust during both the pre-monsoon and post
monsoon season. However the dust collected during
the post monsoon period shown relatively lower
concentration of lead than that from the dust collected
pre-monsoon period. This is mainly due to the
dissolution of lead compounds during the rainy spells.
On the contrary, higher concentration of lead in road
plant has been observed during post monsoon period.
This may be due to vigorous growth of plants during
the rainy season and uptake of lead along with other
plants nutritions.
Keywords — Environment, Roadway dust, Roadside
plants, Mumbai, Dhule, Indor
INTRODUCTION
Industrialization in the developing country like India
has accelerated the process of urbanization and thus
the inevitable increase in the pollination as people
started migrating to the industrial and urban centres.
The urban environment has now become a receptors
of large quantity of solid, liquid and gaseous wastes
that may contain a variety of toxic materials including
heavy material like Pb, Zn, Cd, Cu, etc. The airborne
dust from the industrial fallout and automobile
exhaust containing these heavy metals may be inhaled
by animals and human being or it may get deposited
on the vegetables and other edible material or may be
contaminate drinking water
and food products,
ultimately causing serious health hazards. Amongst
heavy metals lead in the most hazardous and
potentially harmful element to living being. It is toxic
to human being even at very low level (0.3 mg/kg) if
present in blood. Its higher concentration in blood
(>0.8 mg/kg) lead to hematological damages and
disfungtion of kidneys (De, 1989). Lead also act as a
neurotoxin leading to disfungtion of brain and later
complete damage to the brain (Duggan,1980). The
introduction of lead into the food chain, therefore, has
been a matter of great human concern.
It has been established that lead in the urban
environment is mainly released from the automobile
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exhaust (Albasel and Cottenie, 1985; Father and Cross,
1978). In view of this, the authors have undertaken
studies on the heavy metal concentration in the
roadway dust and road side plants from the Metropolis
of Mumbai and Indor which has become one of the
fast growing urban and industrial centrals of India
during the last couple of decades. In present paper
attempt has been made to access the concentration of
lead in roadway dust and roadside plants and its
relation to the traffic density.
Material and Methods
On the basis of density of vehicle traffic, sampling
stations were the selected for the collection of
roadway dust and roadside plant material. In order to
understand the seasonal variations, if any, in the
distribution of heavy metal, samples of both the
roadway dust and roadside plants ware collected
during the pre-monsoon and post monsoon period.
The dust samples were collected manually in clean
polythene bag from the areas close to the roadside. As
the heavy metals preferably occurs in the finest
fractions (DeGroot and Allersma, 1975), the dust
samples were sieved to obtained the finest function
(<20 micron). A known amount of oven dried finest
fraction of dust was acid digested as per the procedure
details by Albasel and Cottenie (1985) and analysed
on
a
1215
Varian
Atomic
Absorption
Spectrophotometer.
The plant sample, especially the leaves of most
common trees, herbs, shrubs, weeds and grasses, were
collected in clean polythene bags. From the plants
growing close to the roadside. The leaf sample were
first washed with tab water then with the distilled
water to remove all the dust that may be deposited on
their surfaces. The plant leaves were dried at 65 0c
temperature in an oven. The oven dried plant material
was then digested in a triacid mixture of sulphuric,
nitric and perchloric acids as per the procedure given
by Ihnat (1982) and analyzed on a 1215 Varian
Atomic Abortion Spectrophotometer.
Result and Discussion
A variety of potential toxic trace elements occurs in
the aerosles and dust deposited along the roadways
especially in the urban areas (Hopke et al, 1980). It
has also been established that their does exist A close
correlation between the enrichment of roadway dust
with trace elements like Pb, Zn, Cd, Cu, etc. and the
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emission of fumes and smoke from industrial plants
and automobile exhaust ((Pacyna, 1987; Ellis and
Revitt, 1982). It has further been shown that the
concentration of lead in roadway dust increase with
the increase in traffic density (Brown, 1986; patil and
Gadgil, 1998; Khndelkar et al, 1980).the metropolis of
Mumbai, one of the fast growing urban and industrial
centre of India, has very high traffic density (Oatil,
1990). It is therefore, obvious that the vehicle traffic
must have made a tremendous impact on the
environment of Metropolis of Mumbai during the last
couple of decades. This is evident from the data on the
concentration of lead in the roadway dust and roadside
plants. It is observed that higher concentration of lead
in roadway dust collected during the both the premonsoon and post monsoon season, is recollected
atIndor, Mhow, Jalwanal, Dhule, Malegaon, Nasik,
khardi, Thane and Mumbai. This has been due to the
higher density of vehicular traffic as these places,
through situation in the outskirts of the Metropolis of
Mumbai, are located on the important national
highway connecting Indor with the cities of Thane,
Igatpuri, Nasik, Malegaon, Dhule, and Sendhwa .

the dilution effect following is the rainy season or it
may be due to changes in metrological factors
including wind velocity, wind direction, humidity and
temperature that control the rate of precipitation of
lead compound released from the vehicular exhaust
(Farmer and Cross 1978; Ellis and Revitt, 1982;
Albasel and Cottenie, 1985).

From the data of the concentration of lead in roadside
plants, it is observed that the Azadirachta indica from
the Thane area of Mumbai has highest levels of lead
concentration (Pre-monsoon: 200 mg/kg; post
monsoon 1420 mg/kg), it is further seen that some
plants have higher concentration of lead irrespective
of the density of vehicular traffic. In this regards, it is
seen that the Mangifera indica from the Bhiwandi area,
whether there is low concentration of lead in roadway
dust (Pre-monsoon and post monsoon 200 mg/kg) has
shown higher lead concentration (600 mg/kg) in its
leaves during the both pre-monsoon and postmonsoons. Similarly, the Bougainvillea spectabilis,
Anona squamosa and Parthenium hysterophorus from
different part of the Metropolis of Bhiwandi
exhibiting wide ranges in the lead concentration in the
The railway dust from Igatpuri shows highest roadway dusts, have shown different levels of lead
concentration of lead (premonsoon: 630 mg/kg; post concentration. It is, therefore, clear that the
monsoon: 625 mg/kg) as it is located at the junction of accumulation of lead in plants seems to be governed
Igatpuri and Nasik National Highway which have very by the factors like type of vegetation, cellular structure
high vehicular traffic. Similar result have been of leaves and various other morphological and
obtained from the roadway dusts from Khardi physiological characteristics of plants. It is for this
(preomonsoon: 330 mg.kg; post monsoon : 330 mg/kg) reason that the various species of grasses, weeds,
on the Mumbai Nasik National Highway. Pddli (Pre- herbs shrubs and trees, irrespective of traffic density,
monsoon: 330 mg/kg; post monsoon 320mg/kg) on have exhibited different leaves of lead concentration
the Nasik National Highway from the Pimpagaon in them.
(Pre-monsoon: 107 mg/kg; post monsoon 100 mg/kg)
on the Dhule National Highway. It has further been There has also been A wide variety in the
observed that the areas like the Sogir (Pre-monsoon: concentration of lead in plants during the pre200 mg/kg and post monsoon 145 mg/kg) and monsoon and post monsoons, the latter invariably
Dahibad (Pre-monsoon 70 mg/kg and post monsoon showing higher level of lead in plants. In some cases,
65 mg/kg) from the heart of city with higher density of e.g. Tabernaemontana coronaria, Bougainvillea
City traffic, shows higher concentration of lead in the spectabilis, Boerhavia diffusa, Cynodon dactylon,
road in the roadway dust. The outskirt of the Azadirachta indica, etc. there has been many fold
Metropolis of Indor with relatively lower traffic increase in lead concetrationduring the post monsoon
density and the open space like Nasik Railway station period (Table1). The increase levels of lead following
located in the heart of the city with higher traffic the rainy season can be co-related with various rate of
density, shows lower level of lead concentration in growth of vegetation during the rainy season and
roadway dust. This may be due to dispersion of uptake of heavy metals including lead through
particular matter released from the automobile exhaust absorption by their roots. The lead from automobile
by wind and periodical sweeping up of the roads. Data exhaust is primarily in particulate from as PbBrCl and
on the concentration of lead in the roadway dust from ammonium chloride complex of this compound
various places in around the Metropolis of Nasik and (Farmer and Cross, 1978), which subsequently gets
Mumbai, thus, indicate there has been close deposited along roadways. These water soluble
correspondence between the concentration of lead and compound of lead, deposited along with the roadway
density of vehicular traffic.
dust during the pre-monsoon season, eventually find
their way down to the soil water or the ground water
It has also been observed that the roadway dust during the rainy season (Ellis and Revitt, 1982) and
collected during the pre monsoon period shows higher subsequentlyts, these can be absorbed by plant roots
concentration of lead at many places, while those along with other plant nutricents. It is also possible
collected during the post monsoon period show low that lead compounds can be directly absorbed from the
concentration of lead in them. This can be attributed to air by plant leaves. In this regards, it has been pointed
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out by Purvis(1977) that the lead compounds in
particulate from deposited on the leaf surface can be
absorbed by the plant leaves through their stomata.
However, it is very difficult to distinguish between
accumulation of lead in the green parts of the plants
by root uptake or by foliar absorption from the air
(Albasel and Cottenic, 1985; Hibben et al, 1984)

Lead in the roadway dust and roadside plants
can also be due to its release from the lead
bearing minerals and rocks. Lead occurs as a
trace element (6 mg/kg) in the basalts from the
area in and around Nasik, which is far lower
than its concentration in the dust and plant
samples.

show low concentration of lead in them. This can be
attributed to the dilution effect following is the rainy
season or it may be due to changes in metrological
factors including wind velocity, wind direction,
humidity and temperature that control the rate of
precipitation of lead compound released from the
vehicular exhaust.
Table 1: Lead in roadway dust and roadside plants
from the Metropolis of Indor, Nasik and Mumbai.
Pb in dust

Sr.
No.

Name of
Locality

Pb in plants

Premonsoo
n

Postmonsoon

Premonsoon

Postmonsoon

1

Indor

140

135

125

130

2

Mhow

220

215

180

200

3

Gujri

435

430

100

120

4

Khalghat

80

79

40

180

5

Thikri

380

280

180

200

6

Jalwanala

213

210

160

180

7

Sendhwa

145

125

120

180

8

Sangvi

410

135

380

380

9

Dahibad

70

65

170

190

10

Sogir

200

195

460

800

11

Dhule

220

219

180

560

12

Arvi

400

390

180

580

13

Malegaon

340

335

80

1200

14

Umbrane

75

75

200

640

15

Pimpalga
on

107

100

340

680

16

Nashik

749

690

200

1600

17

Padli

330

320

620

580

Conclusion

18

Igatpuri

630

625

620

820

A variety of potential toxic trace elements
occurs in the aerosles and dust deposited along
the roadways especially in the urban areas. This
is due to emission of fumes and smoke from
industrial plants and automobile exhaust, it is
increase with increase of traffic and industrial
smoke. This is also concluded that higher
concentration of lead at many places, while
those collected during the post monsoon period

19

Khardi

230

230

1580

1660

20

Shahpur

350

330

440

580

21

Bhiwandi

450

235

200

600

22

Thane

720

710

200

1420

23

Mumbai

630

520

140

280

From the foregoing discussion it is certain
that the roadway dust and roadside plants have
become enriched with lead released from the
vehicular exhaust. Apart from this, narrow
streets causing slow down of vehicular traffic
jams, may have contributed to the higher
concentration of lead in the roadway dust and
road side plants in densely builtup areas,
especially in the heart of the Nasik city. The
roadway dust and roadside plants in the
majority of urban areas of developed countries
like U.S.A., U.K., Germany, etc., show higher
levels of lead with concentration typically of
the order of 1000 to 4000 mg/kg (De, 1989).
The lead released from the automobile exhaust
enters into the food-chain. It has been estimated
that on an average 200 to 300µg lead is
consumed daily through diet by a city dweller.
Further, about 10 to 15µg of lead enters daily
into the human body through air and water.
However, most of the lead consumed by a city
dweller is excreted. Due to chemical anology of
lead with calcium, bones act as repositories for
lead, and therefore, about 25µg of lead is stored
in the bones each day (De, 1989). Lead being
highly toxic, its accumulation in human body
may lead to a variety of health hazards in a fast
growing city like Thane. Hence, it would be
appropriate to take adequate measures instantly
to avoid further deterioration of the urban
environment.
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Name of
plants
Parthenium
hysterophorus
Parthenium
hysterophorus
Gymnosporia
montana
Anona
squamosa
Lantana
camera
Morinda
tinctoria
Mangifera
indica
Hardwickia
binata
Mangifera
indica
Bauhinia
racemosa
Terminalia
arjuna
Acacia
Arabica
Terminalia
belerica
Cordia
dichotoma
Zizyphus
maurtiana
Tamarindus
indica
Acacia
leucocephala
Sacopetalum
Syzygium
cumini
Acacia
catechu
Eucalyptus
sp.
Azadirachta
indica
Melia dubia

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

(Concentration in mg/kg)
[13]

Graph No. 1: National Highway No. 3, AgraMumbai (Showing Locality Between Indor to Mumbai) [14]
[15]
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Abstract—Custard apple processing industries
generate considerable amount of waste specially
seeds. The present study was intended to prepare a
metal adsorbent from these waste custard apple seeds
and to study the metal elimination property of the
developed adsorbent in removing Ni ions from its
aqueous solution. The adsorbent was produced from
custard apple seeds by their carbonization at 500 0C
for 1 hour followed by activation with 10% sulphuric
acid.
The physicochemical characterization of
achieved adsorbent was analysed for different
parameters including crystal nature by XRD and
structural morphology by SEM. The optimum
condition for Ni ions removal was achieved by
altering pH from 2 to 10, agitation speed from 50 to
250 rpm, temperature from 10 to 50°C, adsorbent
dose from 0.1 to 1.25 g and contact time from 30-360
minutes. The work concludes adsorbent prepared from
custard apple seeds had considerable metal
adsorption property and showing maximum activity in
an optimum condition of 8 pH, 200 rpm agitation
speed, 50°C temperature, 240 minutes contact time
and 1 g adsorbent dose. The thermodynamic study
revealed adsorption by the developed adsorbent was
endothermic (positive H0), spontaneous (negative
0
G ) and increasing randomness at the adsorption
sites (positive S0).
Keywords — Adsorption, custard apple seed, nickel,
optimization, thermodynamic.
I. INTRODUCTION
Water pollution by heavy metal contamination due
to rapid industrialization has been a major global
concern. It is well known that the industrial effluents
are loaded with heavy metals and direct disposal of
such effluent without treatment in an aquatic receiving
body lead to adverse effect on aquatic life. The toxic
nature of heavy metal has resulted in the enforcement
of stringent laws for maximum allowable limits in the
water bodies. Heavy metals such as Pb2+, Cd2+, Zn2+,
Ni2+, Cr6+, Cu2+ etc. are prior toxic pollutants in
industrial wastewater, which become common
groundwater contaminants and tend to accumulate in
organisms including human being, causing numerous
diseases and disorders [1], [2].
The chronic toxicity of nickel to humans and the
environment is well known and high nickel
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concentration causes gastrointestinal irritation and
lung and bone cancers in human. The safer limit
prescribed by the Indian Environment (Protection)
Rules, 1986 for the disposal of industrial effluent in
inland surface water and public sewer is 3 ppm and in
marine costal area is 5 ppm. Several methods such as
ion exchange, solvent extraction, reverse osmosis,
precipitation and adsorption have been proposed for
treatment of wastewater contaminated with heavy
metals. Among several chemical and physical methods,
the adsorption onto agro-waste adsorbent has been
found to be superior to other techniques because of its
capability of removing a broad range of different types
of adsorbates, high efficiency and its simplicity of
design. Commercially available activated carbons are
still considered expensive and as a result, many
researchers have been developing its cheaper
substitutes from readily, cheaply and abundantly
available food and agro waste [3]-[5].
Studies reveal that various agricultural waste
materials such as bran or husk, saw dust of various
plants, bark of the trees, shells, stone, seed hulls,
waste leaves, cob, deoiled cakes, fruit stalks can be
very well exploited in removing heavy metals. These
promising agricultural waste materials have been used
in the removal of metal ions either in their natural
form or after modification with physical or chemical
treatment [6].
Custard apple (Annona squamosa) plant is a
commonly available hedge plant. The flower of the
plant is thick and fruits are in abundance during the
winter season. The inner core of the ripe fruit is
delicious and of nutritive value. After consumption of
edible core, the obtained seeds are discarded as waste
as are non-edible. Since the Custard apple seeds are
available free of cost therefore development of metal
adsorbent from them may prove cost effective [7].
The aim of the work was to develop low cost metal
adsorbent from Custard apple seed, its characterization
and to study its application in removing Ni ions.
II. MATERIALS AND METHODS
Custard apple seeds were obtained from local seed
supplier of Jalna (Maharashtra State, India). The seeds
which were sorted out as waste such as shrunken, unfit
for germinating were selected for the present research
project. Stock solution of Ni (II) ion (500 ppm) was
made by dissolving 1.1193 g of Nickel Sulphate
(NiSO4.6H2O) in 500 ml of double distilled water. The

http://www.ijettjournal.org

Page 362

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

prepared stock solution was used to prepare desired
concentration of fresh Ni solution by suitable dilution.
The metal adsorbent from the Custard apple seeds
was prepared as per the method given in Fig. 1 [8].

TABLE I:
ANALYSIS METHODS AND INSTRUMENTS FOR
PHYSICOCHEMICAL CHARACTERIZATION OF
ADSORBENT

Parameters
Moisture (%)
Water soluble
content (%)
pH
Electrical
Conductivity
(mS/m)

Ash (%)

Bulk density
(g/cm3)

Yield (%)
Adsorbent
nature and
shape of
crystals
Surface
morphology

Fig. 1 Method of preparation of adsorbent from Custard apple seeds

The yield of adsorbent was calculated as follows
given in equation (1):

(1)
Where, Wo = Mass of the raw custard apple seeds and
Wc= Mass of the adsorbent obtained from Wo.
Characterization of Adsorbent
The prepared adsorbent was analyzed for various
physicochemical parameters, crystallography and
morphological structure by standard methods and
instruments given in TABLE I.
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Specific
Surface Area
Total Pore
Volume
Average Pore
Diameter
Acid soluble
content (%)
(Mass basis)
Volatile
matter
content (%)
(Dry basis)
Fixed carbon
content (%)
(Dry basis)
Sulphated ash
(%) (Dry
basis)
Zero Point
Charge (pzc
value)

Equipments/Instruments
Hot air oven
Weighing balance (AND,
Model HR-200)
pH Meter (Deluxe 101(EI))

Methods
Bureau of
Indian
Standards
method (IS 877:
1989) [9]
Conductivity Meter (Systronic,
Bureau of
Model 304)
Indian
Standards
method (IS
14767: 2000)
[10]
Muffle furnace (Tempo
European
Instruments and Equipment
Chemical
Pvt. Ltd.)
Industry
Council
Bulk Density apparatus (DBK
(CEFIC)
5028-7)
methods, 1986
[11]
Weighing balance (AND,
El-Ashtoukhya
Model HR-200)
et al., 2008 [12]
X-Ray Diffraction (XRD) (BRUKER, Germany,
Model: D8 ADVANCE)

Scanning Electron Microscope (SEM) (HITACHI,
Model: S- 4800TypeII), Coupled with Energy
Dispersive X-ray Spectroscopy (EDS) of
BRUKER
NOVA-1000
Nitrogen
QUANTACHROME
sorption
instrument (version 3.70), at
measurement
77.4 K.
method

Bureau of Indian Standards, 1989 [13]

International Organization for Standardization,
1981 [14]

American Society for Testing and Materials, 1997
[15]
Food and Agriculture Organization/ World Health
Organization, 2010 [16]
Arlette et al., 2012 [17]

Initial Adsorption Study
Initially the rough trial was taken under the
conditions given in TABLE II.
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TABLE II
ROUGH TRIAL CONDITION

Parameters
Concentration of Ni ion
solution
Volume of Ni ion solution
pH of Ni ion solution
Adsorbent dose
Particle size of Adsorbent
Agitation speed
Temperature
Time

Condition
50 ppm
50 ml
6.50
0.1g, 0.25g, 0.5g and 1g
150-250µm
150
30°C
120, 240 and360 minutes

Where, R = ideal gas constant, T = temperature in K
The KC is related to C∂ and Ce by the equation (4):
(4)
Where, C∂ is mg of Adsorbate adsorbed per liter
(mg/L) and Ce is the equilibrium concentration of
solution in mg/L. C∂ was calculated on the basis of
following relation given in equation (5):
(5)

The Ni solution and adsorbent was taken in 100 ml
capped conical flasks and agitated in orbital shaking
incubator (REMI) for 6 hours. After each contact
period the suspension was passed through Whatman
No.42 filter paper to separate the adsorbent and the Ni
solution. The filtrate was then diluted to desired
dilution with double distilled water for the analysis of
residual Ni concentration using Atomic Absorption
Spectrophotometer (SL 176, ELICO Ltd., Hyderabad,
India). The % Removal or Adsorption of Ni was
calculated as follows shown in equation (2):

Van’t Hoff equation 6 relate ∆G° with ∆H°
(change in standard enthalpy) and ∆Sº (change in
standard entropy).
(6)
The values of ∆H° and ∆S° were calculated from the
slope and intercept of the plot of lnKC versus 1/T [19],
[20].

(2)
Where, Ci = initial concentration of Ni ion solution
and Ce = final or equilibrium concentration of Ni ion
solution in mg/L [18] .
Optimization of Adsorption Condition and
Thermodynamic study
The batch adsorption study was carried out to
optimized pH, agitation speed, temperature and
adsorbent dose, keeping the other parameter of
adsorption such as initial concentration of Ni solution
(50 ppm), volume of solution (50 ml), particle size
(150-250 µm) and contact time (4 hr.) constant. The
pH was optimization by varying it from 2 to 10,
keeping agitation speed 150 rpm, temperature 30 oC,
time 4 hr. and adsorbent dose 0.75 gram. In the
optimization of agitation speed the agitation speed
varied from 50- 250 rpm by keeping pH at optimized
condition and other parameters constant. The
temperature was optimized by changing it from 10ºC
to 50°C keeping pH and agitation speed at optimized
level and other parameters constant. For the
optimization of contact time it was varied from 0.5 to
6 hr.
maintaining pH, agitation speed, and
temperature at optimized point and adsorbent dose
0.75 g.
The thermodynamic analysis was done from the data
obtained from optimization of temperature.
The Gibb’s Free Energy ∆G° (J/mol) was obtained
using thermodynamic equilibrium constant (KC) given
in equation (3):
(3)
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Where, Ci is the initial concentration of solution
(mg/L) and Ce is the equilibrium concentration of
solution (mg/L).

In the optimization of adsorption dose 0.1 g, 0.25
g, 0.5 g, 0.75 g, 1.0 g, and 1.5 g dose was tried at all
the obtained optimized condition. The adsorption
capacity (qe milligram per gram) was determined by
the equation (7):
(7)
Where, Ci is initial concentration of Ni ions solution
and Ce is final or equilibrium concentration of Ni ions
solution in mg/L, V is the volume of the solution in L
and W is the mass of the prepared adsorbent from
Custard apple seeds in gram [21], [22].
III. RESULTS AND DISCUSSIONS
TABLE III is showing the result of analysis of
various physicochemical parameter for prepared
Custard apple seeds adsorbent (CASA). The moisture
in CASA was found to be 2.45%, ash 6.75%, water
soluble content 0.29%, acid soluble content 0.95%.
The pH of CASA solution was 6.73 and yield of
CASA from dried seeds was 32.52%. The bulk density
and conductivity of adsorbent was 0.405 g/cm3 and
152 mS/m respectively. The fixed carbon content and
sulphated ash was observed to be 67.74% and 4.31%
respectively. The specific surface area of adsorbent
was found to be 52.31 m2/g giving rough idea
regarding the capability of adsorbent for metal
removal. The adsorbent had pores of average diameter
54.176 ºA with pore volume 0.0708 cc/g. The
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adsorbent found to posses zero point charge at pH
6.98.
TABLE III
RESULT OF PHYSICOCHEMICAL ANALYSIS OF CASA

Parameters
Yield (%)
Moisture (%)
Ash (%)
Sulphated Ash (%) (Dry basis)
pH
Water Soluble Content(%)(Mass basis)
Acid Soluble Content (%)(Mass basis)
Bulk Density (g/cm3)
Fixed Carbon Content (%) (Dry basis)
Zero Point charge (pzc value)
Conductivity (mS/m)
Volatile Matter Content (%)(Dry basis)
Surface Area (m2/g)
Total Pore Volume (cc/g)
Average Pore Diameter (°A)

Results
32.52 ± 0.46
2.45 ± 0.07
6.75 ± 0.10
4.31 ± 0.03
6.73 ± 0.15
0.29 ± 0.02
0.95 ± 0.11
0.405 ± 0.31
67.74 ± 0.08
6.98
152 ± 0.02
23.08 ± 0.02
52.31
0.0708
54.176

Fig. 2 is showing the X-Ray Diffraction (XRD)
result of prepared adsorbent CASA. The standard
XRD peak for carbon was found to be matching with
XRD peak obtained for developed adsorbent and
implies the produced material was carbon. The XRD
result also confirmed the obtained adsorbent was a
mixture of 60.7% amorphous and 39.3% crystalline
crystals.

Fig. 2 XRD Result of CASA

Fig. 3 and 4 is showing the Scanning Electron
Microscope (SEM) images of raw Custard apple seeds
powder and prepared adsorbent CASA respectively.
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The structure of raw Custard apple seeds shows a
highly rigid and stiff morphology and CASA shows
the porous structure which expecting CASA to be
more efficient adsorbent as compare to Custard apple
seeds in raw form.

TABLE IV
ROUGH ADSORPTION TRIALS OF Ni ADSORPTION

Dose
(gm)

Time
(minutes)

Initial Conc.
(ppm)

0.1

120
240
360
120
240
360
120
240
360
180
360

50
50
50
50
50
50
50
50
50
50
50

0.25

0.5

1

Final Conc.
%
(ppm)
Removal
45
39.8
38.8
40.4
37.6
36.6
38.8
34.2
32.6
31.8
30.6

10
20.4
22.4
19.2
24.8
26.8
22.4
31.6
34.8
36.4
38.8

Fig. 5 is showing the optimization result for pH.
92 91.8

100
90
Fig. 3 SEM image of raw Custard apple seeds

80
% Removal of Ni ions

70

70
54.4

60
50
40

30.6

30

19.6
13.6

20
10

1.2

4.2

0
2

3

4

5

6

7

8

9

pH
Fig. 5 Optimization of pH

Fig. 4 SEM image of prepared adsorbent CASA

TABLE IV is showing the result of rough trial for
the removal of Ni by prepared adsorbent. The
maximum Ni removal obtained was 38.8 % and
required the need to optimize adsorption conditions
for improving the removal efficiency.

It can be observed that the % removal was
increasing with increasing pH. Beyond 8 pH the
drastic removal was observed but it was not due to
adsorption alone, it was a combine effect of adsorption
as well as precipitation of Ni ion due to formation of
metal complex (hydroxide). Shukla and Pai, 2005 [23]
were obtained the similar result while adsorbing Ni
ion on modified Jute fibers. Therefore to obtain the
removal of Ni ion only by adsorption and not by
precipitation, the optimum pH for the adsorption was
fixed at 8.0.
The result of optimization of agitation speed is given
in Fig. 6. The result shows as the agitation speed
increased the removal % also increased until it
reached maximum value 79 % and then further
increase in agitation had no considerable impact on %
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removal. Therefore the agitation speed was optimized
at 200 rpm.

90
80

70.4

70

% Removal of Ni ions

79.4

79

negative for all the temperature and conclude that the
considered adsorption process was spontaneous.

TABLE V
STANDARD GIBB’S FREE ENERGY AT DIFFERENT
TEMPERATURE

Temp.
(°C)

61

60
50

45.2
10
20
30
40
50

40
30
20

Initial Final C∂
Conc. Conc.
(Ci)
(Ce)
ppm
ppm
49.6
20.6
29
49.6
16.2
33.4
49.6
12.7
36.9
49.6
9.4
40.2
49.6
7.3
42.3

Kc

∆G

1.41
2.09
2.9
4.27
5.79

-799.97
-1802.64
-2670.29
-3773.31
-4699.49

10
0
50

100
150
200
Agitation Speed (rpm)

250

Fig. 8 is the plot of lnKc versus 1/T for determining
the values of ∆H° and ∆S°. The line data points were
found to fit well as coefficient of determination (R2)
was nearer to unity (0.997).

Fig. 6: Optimization of agitation speed

2
Fig. 7 is presenting temperature optimization in
removing Ni by CASA.
90

81.2

% Removal of Ni ions

1.75
1.45

1.6
1.4

y = -0.353x + 2.127
1.06
R² = 0.997

1.2

lnKc

74.6

80
70

85.4

1.8

1

67.6

0.74

0.8

58.8

60

0.6

50

0.4

40

0.2

30

0

0.34

0.0031

20

0.0032

0.0033

0.0034

0.0035

1/T

10
Fig. 8 Plot lnKc versus 1/T

0
10

20

30

40

50

Temperature (°C)

TABLE VI is showing values of calculated enthalpy
change (∆H°) and entropy change (∆S°) for the said
study.

Fig. 7 Optimization of temperature

The % removal observed was 58.8%, 67.6%, 78.6%,
81.2% and 85.4% at 10, 20, 30, 40 and 50°C
respectively. The Ni removal was observed to be
increasing with increasing temperature. This indicate
that the removal of Ni by CASA was endothermic in
nature. The temperature thus optimized was 50°C.
TABLE V is showing the Standard Gibb’s free
energy at various temperature. The ∆G° was found to
be -799.97, -1802.64, -2670.29, -3773.31 and 4699.49 J/mol for the temperature 10, 20, 30, 40 and
50ºC respectively. The ∆G° was observed to be
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TABLE VI
STANDARD ENTHALPY CHANGE (∆H°) AND
ENTROPY CHANGE (∆S°) OF ADSORPTION

Equation of line with
Correlation Coefficient
y = -0.353x + 2.127
R² = 0.997

∆H°
(J/mol)
2.9348

∆S°
(J/mol K)
17.6838

The value of ∆H° and ∆S° was found to be 2.9348
J/mol and 17.6838 J/mol K respectively. Both ∆H°
and ∆S° were observed to be positive for the said
adsorption and confirms adsorption to be endothermic,
unfavorable for enthalpy but favorable for entropy,
increase randomness at the solid/solution interface and

http://www.ijettjournal.org

Page 367

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

the system became
adsorption process.

more

disordered

through

Fig. 9 is showing the result of the optimization of
contact time. The maximum removal was found at 240
minutes and beyond this no appreciable improvement
in removal was observed, therefore time optimized
was 240 minutes.

Fig. 9: Optimization of contact time

IV. CONCLUSIONS
The work concludes that the Custard apple seeds
with physical treatment (heating at 5000C in air free
atmosphere) plus chemical treatment (H2SO4) can be
transformed into metal adsorbent. The effectiveness of
the prepared adsorbent in removing Ni ions from their
aqueous solution however depends on the initial pH of
the solution, agitation speed, temperature, contact time
and adsorbent dose. The adsorption of Ni ions on
Custard apple seeds adsorbent was endothermic and
spontaneous and system became more disordered
through adsorption process. In an optimum condition
of 8.0 pH, 200 rpm, 500C and 240 minutes contact
time the minimum amount of Custard apple seeds
adsorbent require to remove almost all the Ni ions
from its 50ml, 50 ppm aqueous solution was found to
be 1 gram. The outcome of the present work can be
used to develop model for large scale removal of
metal ion Ni from the industrial waste. The work thus
suggest the way to utilize food waste of Custard apple
as value added product.

The effect of adsorbent dose on Ni removal by
adsorption is expressed in Fig. 10.

[1]

85

90
80
% Removal of Ni ions

85.4 85.6

68.2

70

60.4
52.6

60
42.8

50
40
30

25.2

20
10
0
30

60

90

120 180 240
Time (min.)

300

360

120

6
99.6
5.45

% Removal

60

5

85.6
4.56

80

99.8

45.6

71.4

4

3.57

3

qe in mg/g

100

2.85

40

2

2.49
21.8

1.99

20

1

0

0
0

increasing with increase dose of adsorbent whereas the
adsorption capacity qe found to be decreasing with
increasing dose of adsorbent. The % removal
increased with increasing level of adsorbent due to the
availability of large surface area which increased more
numbers of adsorption sites.

0.5

Dose (g.) 1

1.5

Fig. 10: Effect of adsorbent dose

The % removal was found to be 21.8 %, 45.6 %,
71.4 %, 85.6 %, 99.6 % and 99.8 % for adsorbent dose
0.1 g, 0.25 g, 0.5 g, 0.75 g, 1.0 g, and 1.5 g
respectively. The adsorbent capacity (qe) of 5.45 mg,
4.56 mg, 3.57 mg, 2.85 mg, 2.49 mg and 1.99 mg of
Ni per g of adsorbent were observed for adsorbent
dose 0.1 g, 0.25 g, 0.5 g, 0.75 g, 1.0 g and 1.5 g
respectively. The % removal of Ni was found to be
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Abstract— Maximum efficiency and least possible
pollutant emissions from an internal combustion
engine are general objectives of performance analysis.
Air induction pressure as an operating parameter is
investigated to enhance Compression Ignition (C.I.)
engine performance. Engine performance is
dependent on fuel consumption, which bears direct
influence on efficiency and engine out emissions. Fuel
consumption rate is a basic dependent variable, It is
an important parameter of an engine, varies because
of any possible variable variations such as engine
design, its operating conditions and fuel, air induction
pressure and back pressure on engine that is caused
due to flow resistance offered by exhaust system
components. In this work, Dimensional analysis
technique is used for reduction of variables, for
analysis of effect engine operating variables and
model formulation thereby further optimization of
engine performance could be achieved.
Keywords-Air Induction Pressure, Efficiency,
Compression Ignition Engine, Performance
I. INTRODUCTION
In every system performance analysis, there is always
a need of comprehensive model development. For
representing the response in terms of proper
interaction of various inputs involved in any
phenomenon, the theory of experimentation is a good
approach. In fact it is felt that such an approach is not
yet seen towards research on I.C. engines. This
approach finally establishes an experimental data
based model for the phenomenon. Stationary class of
internal combustion engine includes mainly diesel
engines because of higher energy efficiency and
output power. In this complete process three crucial
steps viz. planning, operation and data analysis are
adopted [1]. In experimental planning step study of
instruments to be used for precision and accuracy
errors should be done. Due thought is given for
replication of readings against constant inputs for
better accuracy. Careful examination of the
independent and dependent variables, using
dimensional analysis for possible reduction in their
number is also carried out. Selected independent
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variables are spaced and the proper sequence should
be followed in setting each point in turn.
The indicator diagram of a four-stroke diesel engine
cycle consists of two enclosed areas as shown in the
figure-1. The gross work done is represented by the
large area. The smaller shaded area represents the loss
of work due to exhausting of burnt gases and
admission of new unburnt gas or charge, formed by
the suction and exhaust operations is called pumping
loop. To obtain the net work done, work obtained
from the negative area is to be substracted from the
gross work. For justification purpose, the pumping
loop is magnified in figure. The volumetric efficiency
of the engine is affected by the gas exchange
processes. The performance of the engine depends on
the volumetric efficiency. when the piston moves from
bottom dead centre to top dead centre during the
exhaust stroke, pressure rises and gases are pushed
into exhaust pipe. Therefore the power required to
drive the exhaust gases is called the exhaust stroke
loss and increase in speed increases the exhaust stroke
loss. The indicator diagram of a diesel four-stroke
cycle engine shows the suction line ―ea‖ lies below the
atmospheric pressure line [7].
Owing to the restricted area, the entering air cannot
flow into the cylinder in sufficient quantity to keep the
pressure with the rapidly moving piston. The restricted
area of the inlet passages results in the fall of pressure
below the atmospheric pressure. Due to the restricted
area of the exhaust passages that do not allow the
gases to move out of the cylinder quickly as a result of
which the exhaust pressure remains somewhat higher
than the atmospheric pressure. Therefore the exhaust
line ―de‖ does not coincide with the atmospheric
pressure line but it rises slightly above it. With the use
of supercharger the air pressure of the inlet on I.C.
engine can be increased which results in decrease in
the negative loop of the indicator diagram of a fourstroke diesel engine cycle. This can increase the net
work done.
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Figure 1: Theoretical Indicator diagram of a fourstroke diesel engine cycle

II. OPERATING VARIABLES FOR C.I. ENGINE
Operating parameters of an internal combustion
engine are reviewed and summary of important
operating variables is given below [2-6].
Table No1:-Operating parameters of an internal combustion engine
[2-6]

Sr.
No

Param
eters

Type of
variable

1

Fuel
consu
mption
rate

Basic
depende
nt
variable

2

Load
on
engine

Indepen
dent
variable

3

Speed

Indepen
dent
variable

4

back
pressur
e on
the
engine

Indepen
dent
variable

5

Air
inducti
on
pressur
e

Indepen
dent
variable

Causes of variations
It is a dependent & important Input
parameter of an engine varies
because of any possible variable
variations such as engine design
(type of engine) & fuel (type of fuel)
and After treatment system(type of
devices used and flow resistance
offered by exhaust system)
As per the output power requirements
such as vehicle weight, No. of
persons seating, road resistance or
slope condition, drag force because
of air while in motion.
As per the availability of time or time
requirements. Speed can be kept
constant as in case of electric
generator applications with the help
of a governor.
As per the complete exhaust system
designs and their maintenance
aspects because of aging effects.
Particulate Matter accumulations
causes variations of pressure drop
across each component of exhaust
system.
As per the design of air intake system
and its maintenance aspects because
of aging effects. Dust particles
accumulation in air filter causes
variations of pressure drop across
each component of induction system.
Turbocharger or Supercharger like air
induction system components also
affects on air induction pressure at
the inlet to C.I. engine.
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III. REDUCTION OF VARIABLES
There are several quite simple ways to make a given
test compact in operating plan without losing
generality or control. The best known as well as most
powerful tool is dimensional analysis. In the past
dimensional analysis was primarily used as an
experimental tool whereby several experimental
variables could be combined to form one. Using this
principle modern experiments can substantially
improve their working techniques and be made shorter
requiring less time without loss of control. Deducing
the dimensional equation for a phenomenon reduces
the number of variables in the experiments. The exact
mathematical form of this dimensional equation is the
targeted model. Experimental data based modelling of
operating variables for determination of dimensionally
homogeneous equations is achieved by applying
Buckingham‗s Pi theorem. In this work for internal
combustion engine performance analysis almost all
the possible variables are considered. After critical
study of different variables only operating variables
for specific C.I. engine are selected for performance
analysis. Engine performance is basically dependent
on fuel consumption rate, which bears direct influence
on efficiency and engine out emissions. Fuel
consumption rate is a basic dependent variable. It is an
important parameter of an engine. It depends on all the
engine variables such as engine design, its operating
conditions, fuel composition and after treatment
system used. More efforts are required on the
development of the air induction system by further
study of the theory of operation in each component
used in air induction system of I.C. engines.
Future modifications must be done in such a way that
each alternation should not cause air induction fall.
Finally in this analysis the fuel consumption (Fc) of
four stroke, single cylinder C.I. engine during a test
run can be considered as dependent upon load(ld),
speed(N), back pressure(Pb) and suction pressure of
intake air (p1) on the engine. Using Buckingham`s Pi
theorem,
The fuel consumption (Fc) depends upon (i) ld, (ii) N,
(iii) Pb and (iv)P1 hence Fc is a function of ld, N and
Pb, P1. Mathematically,
Fc = f (ld, N, Pb, P1)
……. (I)
Or it can be written as
f1 (Fc, ld, N, Pb, P1) = 0
……… (II)
Therefore, total no of variables, n = 5
No of fundamentals dimensions, m = 3
(m is obtained by writing dimensions of each
variables as Fc = MT -1, ld = MLT -2, N=T -1, Pb =ML
-1
T -2, P1 = ML-1T-2. Thus, the fundamental dimensions
in the problems are M, L, T and hence m = 3).
Therefore the no. of dimensionless л – terms = n – m
=5–3=2
Thus, two л – terms say л1, л2 are formed.
Hence equation (II) is written as
f1(.л1, л2 ) = 0 ………………………..(III)
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Each л – term = m + 1 variables
Where m is equal to 3 and also called repeating
variables. Out of five variables Fc, ld, N, Pb and P1,
three variables are to be selected as repeating variables,
Fc is a dependent variables and should not be selected
as repeating variables. Out of 4 remaining variables
(One variable should have geometric property, the
second variable should flow property and third one
should have fluid property. These requirements must
be fulfilled.) the variables ld, N and Pb are selected as
repeating variables. The variables themselves should
not form a dimensionless term and should have
themselves fundamental dimensions equal to m, i.e. 3
here. Dimensions of ld, N and Pb are MLT -2, T -1,
ML -1 T -2 and hence the 3 fundamental dimensions
exists in ld, N and Pb and they themselves do not
form dimensionless group.

Power of L,
Power of M,
Power of T,
b2= 0

Equating the powers of M, L, and T on both sides, we
get
Power of M,
0 = a1 +c1+1
a1 +c1 = -1 ………….….(i)
Power of L,
0 = a1 – c1…………… (ii)
Subtracting equation (ii) from (i),
c1 = -1/2 and by putting this value in equation (i), a1 =
-1/2
Power of T,
0 = -2 a1 –b1 -2 c1 -1
-1 = 2 a1 +b1 +2
c1 ………………… (iii)
Putting values of a1 & c1, we get
2 (-1/2) + b1+2 (-1/2) = -1
-1+b1 -1 = -1
b1 = -1 + 2 = 1
Substituting the values of a1, b1 and c1 in equation
(IV),
л1= ld -1/2. N 1. Pb -1/2. Fc
л1=

N .Fc

p .l
b

d

л2 = lda2N.b2 Pb.c2. P1
= Mo. Lo. To
-2 a2
= (MLT ) (T-1) b2 (ML-1T-2) c2 ML-1T-2
Equating the powers of M, L, and T on both sides, we
get
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a2 = 0
c2= -1
0 = - b2 +2 -2

Substituting the values of a6, b6 and c6 in equation
(IV),
Л2 = ld0.N0. Pb.-1. P1

P1
Pb

Л2 =

л- terms in

Substituting the value of
equation (III),
f1(.л1, л2 ) = 0
f1(.

N .Fc
,

p .l
b

Each л – term is written as according to the equation
л1 = lda1N.b1 Pb.c1. Fc
a2 b2
л2 = ld N. Pb.c2. P1…………………. (IV)
л – terms are determined by the principle of
dimensional homogeneity.
For the л – term, we have
л1 = Mo. Lo. To
= (MLT -2) a1 (T-1) b1 (ML -1 T -2) c1
-1
MT

0 = a2 - c2 -1
0 = a2 +c2 +1
0 = -2a2 – b2 -2c2-2

or

d

N .Fc

p .l
p .l

Fc =

= f1(

d

b

or

P1
)=0
Pb

b

N

d

. f1(

P1
)
Pb
P1
,)
Pb

IV. PROPOSED EXPERIMENTAL PLAN
The procedure planned for proposed experimentation
is briefly discussed here. Single cylinder, four stroke
stationary C.I. engine and air induction system with
supercharger is to be selected for the experimental
task. In stationary engine operating parameters like
load factor can be easily controlled since other factors
air resistance, road resistance and vehicle weight are
absent. Also value of gravitational acceleration (g) is
assumed to be constant because of fixed engine
location.Throughout the complete trials, engine jacket
cooling water and speed is to be keep constant. Air
induction pressure is to be controlled for the analysis
of this factor on engine performance. Supercharger
arrangement is to be use as a test piece for air
induction pressure variations. The different parameters
are to be keep at the planned level for the different
engine conditions. Different number of load variations
and air induction pressure variation are to be observe.
Thus different numbers of fuel consumption rates as
response variable are going to obtain by keeping other
parameters constant each time. Error or the deviations
in test might be due to the lack of control in holding
the variables at their planned levels or simple lack of
precision in the measurements. To minimize the error,
each observation is planned to take when the engine
setup will reaches at steady state condition [8-14].
V. DEVELOPMENT OF EXPERIMENTAL
DATA BASED MODEL
One independent Pi term (viz. ) and one dependent Pi
term (viz. ) have been identified in the design of
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experimentation. These Pi terms are available for the
model formulation. Dependent Pi term is assumed to
be the function of the available independent Pi term.
The data of the independent and dependent parameters
of the system is to be gathered during the
experimentation. It is necessary to correlate
quantitatively independent and dependent Pi term
involved in this man-machine system. This correlation
is nothing but a mathematical model as a design tool
for engine system performance analysis. The optimum
values of the independent Pi terms can be further
decided for optimization of this model for maximum
efficiency with due considerations for the constraints
in each engine application.
5.1. Development of model for dependent Pi term
(Л1) :
From the analysis of Pi terms, Л1= f (Л2)
Where f stands for ―function of‖
A probable exact mathematical form for this
phenomenon could be
----------1.1
Equation (1.1) is one of the most important and
general relations assumed in scientific work and
common functional relationship obtained as a result
after applying dimensional analysis technique.
There are two unknown terms in the equation 1.1, viz.
constant of proportionality K1 and index a1. To get the
values of these unknowns minimum two sets of values
of Л2. As per the propesed experimental plan in design
of experimentation, different set of these values will
obtain. To compute the values of unknowns K1 and a1,
any arbitrary one set from data can be selected. Then it
may not result in one best unique solution representing
a best-fit unique curve for the remaining set of the
values. To be very specific to find out nCr
combinations of r sets taken together out of the
available set of the values. Solving these many sets
and finding their solutions will be a herculean task.
Hence to solve this problem by curve fitting technique
will be a good option. To follow curve fitting
technique it is necessary to have the equations in the
form as given below.
Z= a+b*x+c*y+d*z--------1.2
The equation 1.1 can be brought in the form of
equation 1.2, by taking the log of both sides of this
equation,
Log ( ) = log K1 + a1* log ( ) ----------1.3
Let, log ( ) = Z1, log K1 = K1‘, log ( ) = A,
Then the equation 1.3 can be written as
Z1= K1‘ + a1*A ------------- 1.4
Equation 1.4 is a regression equation of Z on A, an ndimensional co-ordinate system this represents a
regression hyper-plane.
= n K1‘ + a1*
*A= K1‘
+ a1*
*A -------- 1.5
Where n is the number of runs or the number of sets of
these values.
These equations are called normal equations
corresponding to the equation 1.4 and are obtained as
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per the definition. In the above sets of equation values
of multipliers of K1‘and a1 are to be substituted for
computing values of unknowns (viz. K1‘and a1).
Values of terms on L.H.S. and the multipliers of
K1‘and a1 in the sets of equation 1.5 are to be
calculated. After substituting these values in the
equation 1.5, one set of equation to be solved
simultaneously, to get the values of K1‘and a1. These
equations can be solved using MATLAB to get the
values of
K1‘and a1.
VI. CONCLUSIONS
Dimensional analysis is best known as well as most
powerful tool to make a given test compact in
operating plan without losing generality or control. In
this work, reduction of variable is done using
dimensional analysis. After that procedure of proposed
experimental plan is explained this is necessary for
performing experiments and to extract expected result
of performance enhancement. These extracted results
can be used to formulate experimental data based
model. Unknowns can find out using MATLAB
software. The present work shows vital scope for
improvement of operating performance of C.I. engine
by optimization of the model formed.
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Abstract:Pectin is

properties. Pectin is a purified carbohydrate product
a

structural

hetero

polysaccharide,

obtained from the inner portion of the peels or rind of

commonly obtained from the peels of Mango

fruits. It consists

(Magnifera

(Artocarpus

chiefly of partially methoxylated polygalacturonic

Hetrophyllus) and finds major commercial use as a

acid. Pectin is capable of forming gels with sugar and

gelling agent and stabilizer in food industries. The

acid under suitable conditions. Pectin extracted from

mango and jackfruit peels found to be a good source

various fruit can be different in molecular structure.

of pectin with a yield of 10.33% for mango and 7.33%

The production of pectin is considered the most

for jackfruit respectively. The powder pectin was

reasonable way of utilization of the juice industry by-

studied for qualitative and quantitative analyses and

product from both economic and ecological point of

found to contain desirable methoxyl, anhydrouronic

views.

acid (AUA) contents and degree of esterification.

Pectin is a mixture of polysaccharides that makes up

Functional groups present in the pectin were

about one third of the cell wall dry substance of higher

investigated

Pectin

plants. Much smaller proportions of these substances

extracted from Mango and Jackfruit peels showed

are found in the cell walls of grasses. The highest

significantly a higher percentage of anhydrouronic

concentrations of pectin are found in the middle

acid 66.53% and 54.40% respectively. The methoxyl

lamella of cell wall, with a gradual decrease as one

content in extracted pectin of mango and jackfruit was

passes through the primary wall toward the plasma

found to be 7.812% and 4.2% useful as gelling agents.

membrane

Indica)

using

and

FTIR

Jackfruit

spectroscopy.

[1].

The

sources

of

commercial

manufacture of pectin are very limited. Gel formation
Keywords: Pectin, Polysaccharide, Polygalacturonic
acid, Mango, Jackfruit, FTIR

of pectin depends on the content of molecular size and
degree of esterification (DE). The pectin does not have
the same gelling properties due to different locations

I. Introduction

of various raw materials.
Pectin is a complex mixture of polysaccharides that
contain methylated ester of polygalacturonic acid,
which consist of chains of 300-1000 galacturonic acid
units.

It

also

contains

non-sugar

substituent,

occasionally amide groups. The presence of acetyl
group prevents gel formation with calcium ion but
provides the pectin with emulsion stabilizing

The structure of pectin is very difficult to determine
because pectin can change during isolation from
plants, storage, and processing of plant material [2]. In
addition,

impurities

can

accompany

the

main

components. At present, pectin is thought to consist
mainly of D-galacturonic acid (Gal A) units [3], joined
in chains by means of á-(1-4) glycosidic linkage.
These uronic acids have carboxyl groups, some of
which are naturally present as methyl esters and others
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which are commercially treated with ammonia to

purchase from local market of Jalgaon and peels were

produce carboxyl amide groups.

removed. All reagents and chemicals used were of
analytical grade. For the extraction process, ethanol,
Hydrochloric acid was purchased from SD Fine
Chemicals Mumbai, India.
III. Extraction Process:
A. Preparation of AIS (Alcohol Insoluble Solid):
The mango and jackfruit peels were washed with
distilled water. Washed peels were cut into small
pieces and were treated with ethyl alcohol at 60° C for

Fig. 1 (a) a repeating segment of pectin molecule and functional
groups: (b) carboxyl; (c) ester; (d) amide in pectin chain.

Pectin contains from a few hundred to about 1000
saccharine units in a chain-like configuration; this
corresponds to average molecular weights from about
50,000 to 150,000 Daltons. In addition to the
galacturonan segments shown in Fig. 1, neutral sugars
are also present. Rhamnose (Rha) is a minor
component of the pectin backbone and introduces a
kink into the straight chain (Fig. 2) and other neutral
sugars such as arabinose, galactose and xylose occur
in the side chains [4]. A chain of several hundred á-(14)-bonded Gal A units with a varied DE is a typical
fragment.

one hour. The mixture is kept for 15 hours at room
temperature and filter through nylon cloth. The
insoluble materials obtained are called as alcohol
insoluble solid (AIS). The AIS were dried at 60° C in
a vacuum oven, converted into powder form.[6]
B. Extraction & Purification process of Pectin:
AIS obtained from Mango/ Jackfruit was treated with
distilled water in 1:25 ratio for 1 hour with continuous
stirring at a temperature of 80OC. The mixture was
filtered; the residue obtained was again treated with
water at same condition for 20 minutes. The filtrate
contains pectin, and coagulates it by using ethanol as a
coagulating agent. In this process water used as
extraction solvent, extracted pectin called as water
extracted pectin (WEP). The pectin was coagulated
with 96% acidic alcohol. The precipitated pectin was
separated and washed with alcohol. Pectin was dried
in a vacuum oven at 60° C (R1).

The solid residue (R1) was treated with 0.5% HCl for
1 hour at 85° C with continuous stirring and the
mixture was filtered. The pectin obtained through this
Fig. 2 Schematic diagram showing how rhamnose (Rha) insertions

process is called AEP.[7]

cause kinking of galacturonic acid (GalA) chain; S = neutral sugars
[5].

The schematic preparation of Alcohol Insoluble Solid

II. Materials and Methods

(AIS) and pectin extraction was presented in following
flow diagram.

A. Materials
Two types of fresh fruits Mango (Magnifera Indica)
and Jackfruits (Artocarpus Heterophyllus) were
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C. Process Flow Sheet:
D. Process Flow Chart For Extraction Of Pectin
From Mango And Jackfruit Peel Samples:

Fig.3 Working Flow Sheet

Fig.4 Experimental Flow Chart
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IV. METHODS OF ANALYSIS

was titrated against 0.1N NaOH solution until colour
of phenol red indicator changed to pink. [11], this was

The dried pectin powder samples obtained from all
two fruit peels were characterized to the following
qualitative and quantitative tests.

referred as Titration (A).
D. Methoxyl Content:
The methoxy content was determined by using

A. Qualitative Tests

neutralized solution obtained from equivalent weight

1) Colour: This was done by visual observation with
naked eyes.
2 ) Solubility of Dry Pectin in Cold and Hot Water:

determination, (Titration A) 25ml of 0.25N NaOH was

Weighed 0.50 gm of dried pectin samples were taken

and allow stand for 30min at room temperature in a

in conical flasks which contains 10 ml of 95% ethanol

stopper flask. After stipulated time of 30min 25ml of

and further 50 ml of distilled water was added. The

0.25N HCl was added to this solution and titrated with

mixture was shaken vigorously to form a suspension

0.1N NaOH solution until color of indicator changed

which was then heated at 85-90°C for 15 min [8].

to pink. Methoxyl content is determined by the

added to the neutralized solution with vigorous stirring

3) Solubility of Pectin Solution in Cold and Hot Alkali: following formula:[12]
Weighed 1 ml of 0.1 N NaOH in conical flasks, 5ml of Methoxyl content = (ml of alkali*Normality of
pectin solution was added and the second flask was

alkali*3.1)/ (weight of sample)

heated at 85- 90°C for 10 min [9].

E. Anhydrouronic Acid (AUA) Content:
The AUA content was calculated using the values of

V. QUANTITATIVE TEST

equivalent weight and methoxyl content previously

A. Moisture Content

determined, according to following equation [11]:
Five gram of pectin sample was weighed in to crucible. %AUA= [176/z]*100
The crucible was then transferred in to a vacuum oven, Where, 176 is the molecular weight of AUA and Z =
at a temperature of 110OC + 10 O C for 1 to 1.5hr. (weight of sample (mg))/ (m eq of alkali for free acid
After completion of stipulated time the crucible was

+ m eq of alkali for methoxyl)

removed and cooled in desiccators and weighed. The

F. Degree of Esterification (DE):

process was repeated until constant weight was

The DE of extracted pectin was calculated using

obtained.[10]

following equation, applying the data from methoxyl

B. Ash Content

and anhydrouronic acid content determinations [13]:

Two gram of pectin sample was weighed in to crucible. DE % = [(176*MeO %) / (31*AUA %)]*10
The crucible was then kept in to muffle furnace which G. Yield (Percentage):
was set at a temperature of 600c for 4hrs. After 4hr the Yield of pectin is based on the gram of peel sample
crucible was removed and cooled in desiccators and
weighed. The process is repeated until constant weight
was obtained [10]

taken, and is calculated by formula as given below;
Ypec (%) = 100 (P/ Bi)

%Ash content= [(weight of sample after heating)/

Where Ypec (%) is the extracted pectin yield in

(weight of sample before heating)]*100

percent (%), P is the amount of dry pectin in g and Bi

C. Equivalent Weight

is the initial amount of fruit peel powder in gram.[14]

Weighed 1.0g of pectin sample in a conical flask and
5ml of ethanol with 1gm of NaCl was added into it
followed by 100 ml of distilled water. The solution
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Table no. 1 Qualitative test for mango and jackfruit peel pectin

VI. STRUCTURAL ANALYSIS

sample

The FTIR spectra was use to obtained information on

Parameter

Mango

Jackfruit

Color

brown

Dark brown

Solubility in
cold water

insoluble

Insoluble

Solubility in hot
water

soluble

Soluble

Solubility of
pectin
suspension in
cold alkali

Yellow
precipitate
form

Yellow
precipitate form

Solubility of
pectin
suspension in
hot alkali

Suspension
dissolved and
white
precipitate
forms

Suspension
dissolved and
white
precipitate
forms

chemical structure FTIR data were obtained using
Agilent Technology Model wavelength ranging from
650 – 4,000 cm ¹.
A. FTIR Spectra of Mango Pectin:

Fig.5 FTIR spectra of mango pectin

B. FTIR Spectra of Jackfruit Pectin:

Table No. 2 Characteristics properties of pectin from Mango
and Jackfruit peels

Characteristics

Mango Peels

Jackfruit
peels

Moisture content

8.875%

10.30%

Ash content

5.864%

7.40%
Fig.6 FTIR spectra of jackfruit pectin

Equivalent

793.6gm/mol

576gm/mol

The Fourier Transform Infrared (FTIR) spectra show
the

Weight

functional

groups

and

provide

structural

information about the extraction pectin. The major
Methoxyl

7.812%

4.20%

functional group in pectin is usually in the region
between 1000 and 2000 cm ¹ of the FTIR spectra. The

content

carbonyl bands at 1,630 – 1,650 and 1,740 – 1,760
Anhydrouronic

66.53%

54.40%

acid
Degree of

cm ¹indicate the free and esterified carboxyl groups
respectively. The increase in DE values will also

66.66%

43.83%

esterification

increase intensities and band area of esterified
carboxyl groups. This could be use to compare the
different types of pectin. No measure structural

Yield

10.33%

7.43%

difference was observed in the FTIR spectra of the
pectin sample extracted from mango, jackfruit while
comparing with standard pectin.
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environmental

point

of

view.

These

results

VII. RESULT AND DISCUSSION

demonstrate the successful extraction of pectin having

The pectin is very hydroscopic. The moisture content

many more industrial uses. The analysed properties of

of mango and jackfruit pectin in this work is reported

extracted pectin are similar to those of commercial

as 8.875% and 10.30% respectively. The ash content

pectin as reported in the literature. The mango and

of the extracted pectin in this work is found to be low

jackfruit peels found to be a good source of pectin

as 5.86% for mango and 7.4% for jackfruit [15,16].

with a yield of 10.33% for mango and 7.33% for

The yield of pectin from mango and jackfruit peels

jackfruit respectively, on dry weight basis when

powder was 10.33 % and 7.43%, the result observed

extracted using the dried powder of pectin. The

that it was nearer to literature reported by Z.U.

present work has confirmed the extract of pectin from

Rehman et, al [15]. Presence of anhydrouronic acid in

mango and jackfruit peels and their characterization

extracted from mango and jackfruit pectin was found

with the pectin powders. These two fruit peels

to be 66.53% and 54.40% respectively, this indicates

especially exhibiting desirable properties for the

the purity of pectin [16].

industrial applications.

The methoxyl contain in pectin indicates the gel
formation capacity. The methoxyl content in mango
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Abstract: The palm oil is the cheapest edible oil. Most
poor people consume the palm oil. The cost of palm
oil and soybean oil are quite close in Indian market.
The biodiesel made by palm oil is good source of an
alternative fuel. The cost of manufacturing is also
comparatively less and useful byproduct like glycerol
is obtained. The experimental study is totally focused
on the percentage of palm oil methylester formation
on the basis of process parameters, concentration of
NaOH catalyst, oil methanol ratio and reaction
temperature. This is base catalyzed transesterification
reaction. Any two parameters were kept constant and
other one parameter was changed, resulting to change
in palm oil methyl-ester content. From the
experimental studies, the amount of NaOH catalyst
required was calculated for which maximum ester
yield was obtained. Similarly, methanol palm oil ratio
and temperature of transesterification reaction were
estimated experimentally to obtain maximum palm oil
methylester (Biodiesel) which is useful alternative fuel
for petroleum diesel.
Keywords: Biodiesel,
Transesterification.
I.

Methylester,

Palm

Oil,

Introduction:

The pursuit of alternative fuels has been in the
forefront, of which biodiesel is currently considered to
be a feasible alternative diesel fuel, as it is being
prepared from natural resources which are
environmentally benign [1] The biodiesel is made
from vegetable oils, animal fats has potential to
decrease the demand of petroleum diesel and also
having the qualities to decrease the air pollution
generated by diesel engine emissions [1,2]. Recently
the fuel cost and environmental problems have rapidly
increased due to high requirements of diesel vehicles.
In country like India, Biodiesel is highly viable as an
alternative fuel because the cost of diesel increasing
day by day. Fuel production from biological sources
has a focused attention to academic as well as
industrial experts [3, 4]. In the entire world, the palm
oil is mostly consumed alongside a fact that palm oil

ISSN: 2231-5381

is the world’s cheapest vegetable oil [2]. As compared
to other vegetable oils, the palm oil contains more
monosaturated fatty acids. The biodiesel produced
from palm oil can be correctly termed as Fatty Acid
Methyl Ester (FAME) which has the potential to
substitute petroleum derived diesel oil. The palm oil is
rich source of antioxidants and vitamin E and contains
mono, di- and triglycerides [5]. For Biodiesel
preparation various stocks available like soybean oil,
sunflower oil, neem oil, cottonseed, jatropha, rapeseed
oil, canola and palm oil. As comparison with other
feedstock, the palm oil has better advantages and
potential for biodiesel production. The production of
palm oil is continuous [6]. Use of Fatty Acid Methyl
Ester as an alternative fuel does have an advantage of
low sulphur content, lower aromatic content, higher
heat content, biodegradability and liquid nature
probability [3]
The petroleum properties like density, kinematic
viscosity, cetane number, flash point, cloud point are
very important. The biodiesel produced from palm oil
at 60°C, 60 minutes and at 6:1 methoxide oil ratio and
the above mentioned properties of were within the
American Standard ASTM D 6751 and European
Standard EN 14214 [7]. This represents the palm oil
methyl ester run successfully without diesel engine
modification. In the present study main focus on
production of biodiesel from palm oil in which how
the recovery of methylester can be increased by
changing the process parameters. From the
experiments of several batches the optimum process
conditions of transesterification of palm oil was
studied.
II. Method:
The transesterification of palm oil was done for
preparation of methylester which is the palm oil
biodiesel. The experiments have been carried out in
fifteen batches. In the first five batches, the oil
methanol ratio was taken 1:6 and the reaction
temperature was 65°C. Both oil methanol ratio and
temperature taken to be constant for all the five
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batches and the catalyst used i.e. base catalyst NaOH
has been increased from 0.2 to 1gm. For next five
batches, the oil methanol ratio was taken 1:6 and the
catalyst concentration was taken 0.4gm. Both oil
methanol ratio and catalyst concentration taken to be
constant for all the five batches and the reaction
temperature has been increased from 60 to 80°C. For
last five batches, the reaction temperature was taken
65°C and the catalyst concentration was taken 0.4gm.
Both reaction temperature and catalyst concentration
taken to be constant for all the five batches and the oil
methanol ratio has been increased from 1:6 to 1:10.
The experimental set up containing three neck bottom
flask of capacity 500 mL contains a magnetic needle
and solution mixture. This is then placed on the
magnetic stirrer. The flask has three opening from
which central opening is for reflux condenser. The
methanol is volatile and vaporized during the reaction
so reflux condenser is used to taper so as to return the
vapors back into flask. The second opening is for
thermometer to monitor the temperature continuously
during the reaction and third is for filling the reactants
into the flask. Palm oil in a three neck round bottom
flask was taken, heated the oil at 110˚C temperature
for removing moisture content, cooled & thereafter
filtration was done. In the separate beaker, the catalyst
NaOH was mixed with the methanol and sodium
methoxide was formed. The oil was poured, heating
and stirring started at same time. It was heated upto
40˚C & sodium methoxide was added into the round
bottom flask by opening, mixing continued for 2-3
hours at specified temperature. The mixture was
allowed to settle for 24 hours at which two separate
layers were obtained. The top layer was methyl ester
of oil and the bottom one of glycerol. Using a conical
separating funnel, the glycerol is separated at the
bottom. In a good completion reaction glycerol begins
to separate immediately when stirring and heating is
stopped, two layer i.e. ester and glycerol is separated
by means of separating funnel. In the ester, the traces
of glycerol, unreacted methanol are present. Soap
present in these traces could be removed by adding
warm water to the ester and separation was obtained
after around three hours. The methanol & soap is
separated and glycerol is separated as byproduct. The
recovery of methylester is obtained.

changes, which results into variations in the biodiesel
yield was studied in fifteen batches.
A. Oil: Methanol Ratio and Temperature is constant
and catalyst concentration changes:
Fresh Palm oil was used to prepare biodiesel by
transesterification process. First five batches in which
Oil: Methanol Ratio and temperature is constant and
catalyst concentration changes and recovery of
biodiesel is obtained for all five batches.
For fresh palm oil, the results of all five batches where
oil methanol ratio was 1:6 and temperature 650C was
kept constant and concentration of catalyst NaOH
changed from 0.2 to 1.0 gm. The graph for the same is
as given as follows.
Table 1 Percentage Recovery of Biodiesel for Different
Concentration of Catalysts

Batches
1
2
3
4
5

gm. of NaOH
(Concentration
of catalyst)

gm. of
Biodiesel

0.2
0.4
0.6
0.8
1.0

165.5
198.3
176.1
160.5
156.7

% Recovery
of Biodiesel
64.47
77.11
68.48
62.41
60.71

III. Results and Discussion:
All the three parameters of transesterification process
such as reaction temperature, catalyst concentration
and oil methanol ratio has optimum value for getting
good biodiesel yield. Here two parameters are kept
constant and third one is changed and variation in
biodiesel yield has been estimated experimentally.
Three observation tables where Oil: Methanol Ratio
and temperature is constant and catalyst concentration
changes, Oil: Methanol Ratio and Concentration are
constant and temperature changes, concentration and
temperature is constant and Oil: Methanol Ratio
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Fig. 1 Graph of Catalyst Concentration versus Percentage Recovery
of Biodiesel

B. Oil: Methanol Ratio and Concentration is kept
constant and temperature changes:
Fresh Palm oil was used to prepare biodiesel by
transesterification process. First five batches in which
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Oil: Methanol Ratio and Concentration is kept
constant and temperature changes and recovery of
biodiesel was obtained for all five batches.

Table 3 Percentage Recovery of Biodiesel for Different Oil:
Methanol Ratio

Oil methanol ratio i.e. 1:6 and concentration of
catalyst i.e. 0.4 gm is kept constant and the
temperature is changed from 60 0C to 800C. The graph
for the same is given as follows.

Batches

Oil:Methanol
Ratio

gm of
Biodiesel

%
recovery of
Biodiesel

1

1:6

198.3

77.11

Table 2 Percentage Recovery of Biodiesel for Different
temperatures

2

1:7

179.7

68.38

3

1:8

175.5

65.81

4

1:9

167.0

61.85

5

1:10

164.2

60.21

Batches

Temp.
°C

gm of
Biodiesel

1

60

185.3

72.06

2

65

198.3

77.11

3

70

176.2

68.52

4

75

164.8

64.08

5

80

153.5

59.69

% recovery of
Biodiesel

Fig. 3 Graph of Oil: Methanol Ratio versus Percentage Recovery of
Biodiesel

IV. Conclusion:

Fig. 2 Graph of temperature versus Percentage Recovery of
Biodiesel

C. Concentration & Temperature is constant and
Methanol: Oil Ratio changes:
Fresh Palm oil was used to prepare biodiesel by
transesterification process. First five batches in which
concentration and temperature id constant and
Oil:Methanol Ratio changes and recovery of biodiesel
was obtained for all five batches. Concentration of
catalyst being 0.4gm and temperature being 650C are
kept constant and oil methanol ratio is changed from
1:6 to 1:10.

ISSN: 2231-5381

From the experimental outcomes it has been observed
that by taking two parameters constant and changing
the remaining, the biodiesel yield either increases or
decreases. The optimum values were obtained from
the experimental study of fifteen batches for all the
three cases in which initially the NaOH concentration
is increased and then temperature is increased and
finally the methanol oil ratio is increased. The results
were obtained from all fifteen batches suggested that
for preparing biodiesel from palm oil need the proper
values of the process parameters for biodiesel
production for the proper conversion of palm oil to
methylester (Biodiesel) which can be used as
alternative diesel fuel. From the experimental
outcomes, the optimum process temperature was
obtained as 65 0C, the base catalyst NaOH
concentration of 0.4gm and the ratio of methanol oil
was 1:6 for better results in terms of recovery of
biodiesel.
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Abstract: Protease is one of the most important
industrial enzymes due to having some
biotechnological interests It account for about 60%
of the total worldwide sale of enzymes. Microbial
proteases were produced from high yielding strain
Bacillus subtilis2724 by using vegetable waste
especially vegetable waste as a substrate in
submerged fermentation. Protein and carbohydrate
estimation techniques were used for measuring their
quantity present in the media. Thefermentation
profile like pH (7),temperature (37°C),inoculum size
(3mL/100mL media),incubation time (48 hrs).Glucose
as a carbon source, peptone as a nitrogen source and
casein as a protein source were used for the
optimization of media. The recovery of crude enzyme
done by centrifugation at 10,000 rpm for 10 min.
Qualitative analysis done by HPLC. Ammonium
sulphate precipitation method was used for the
recovery of protease from supernatant. The main
purpose of the project was to use the agro-waste
efficiently for the production of protease. Purified
protease has the potential application of distaining
and degradation of gelatinous coating of x-ray films.
Keywords: Bacillus subtilis2724, vegetable waste,
protease, submerged fermentation, HPLC.
INTRODUCTION:
Any enzyme that catalyses the splitting of proteins
into smaller peptide fractions and amino acids by a
process known as proteolysis. An enzyme that
hydrolyses the peptide bond is called protease. It
works without consuming energy because peptide
bond hydrolysis is exothermic. This reaction releases
~ 2 kcal/mol when the bond breaks. The resonance
structure of protease gives it to partial double bond
characteristics makes the bond kinetically stable
although thermodynamically unstable. Proteases
possess some characteristics of biotechnological
interest due to which these have become the most
important industrial enzymes. Alkaline proteases
possess considerable industrial potential due to their
biochemical diversity and wide applications in
tannery and food industries, medicinal formulations,
detergents and processes like waste treatment, silver
recovery and resolution of amino acid mixtures. In
leather industries alkaline proteases are exhibiting a
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prominent role in unharing and bating processes.
Protease catalysis of peptide bonds (proteolysis).
Proteases (peptidyl-peptide hydrolases) are a group of
enzymes (also known as peptidases, proteinases or
proteolytic enzymes) that hydrolyse (break down) a
variety of proteins via the addition of water across
peptide bonds (i.e., bonds that join two adjacent
amino acids to form a polypeptide) and catalyse
peptide synthesis in organic solvents and in solvents
with low water content. Proteases are one of the most
important classes of enzymes, occupying a major
share of 60% of total enzyme market. This biocatalyst
hydrolyses peptide bonds in proteins. All proteases
are heat resistant Proteases play a crucial role in
many physiological and patho physiological
processes. Microbial proteases account for
approximately 40% of the total worldwide enzyme
sales. Microbial proteases are preferred to the
enzymes from plant and animal sources, since they
possess almost all the characteristics desired for
biotechnological applications. On the basis of their
acid-base behaviour, proteases are classified into
three categories i.e. acid, neutral and alkaline
proteases. The acid proteases are those which have
pH optimum in the range of 2.0-5.0 and these are
mainly fungal in origin. Acidic proteases have
application in meat tenderization, in the production of
fermented foods and also in acidic cleaning
compositions. Proteases have optimum pH in the
range of 7.0 or around are neutral and they are mainly
originated from plants however some bacteria and
fungi are also able to produce neutral proteases.
While those which work in the pH range of 8.0-11.0
areal kaline proteases. Some of the important alkaline
proteases are Solanain, Hurain and Proteolytic
enzymes of Bacillus and Streptomyces species.
Neutral and alkaline protease showed great potential
for application in the detergent and leather tanning
industries due to the increasing trend in developing
environment friendly technologies.
MATERIALS AND METHODS:
Collection of substrate:
Vegetable waste was used as a substrate/media for
carrying out the fermentation. Bulk amount of
vegetable waste was collected from the vegetable
market of Jalgaon city. The vegetables that consist of
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high protein content and sugar content was selected
as substrate.
Washing and mixing of vegetable:
The collected vegetables was thoroughly washed with
distilled water 3-4 times and also cleaned with 70%
alcohol in order to remove the microbial load. These
washed vegetables were crushed in mixer grinder.
The juice filtered and sterilized in autoclave for
removing the contamination.
PROTEIN ESTIMATION:
Protein content was estimated by Lowry method with
bovine serum albumin as the Standard as per the
following protocol.
Sr.

Working

Distille

No.

stock(ml)

d water

1

Blank

(ml)

Alkaline
Cu
Solution
(ml)

02

05

Mix
thoroug
hly
And
allow
to stand
at room
tempera
ture.
for
10min.

(00)

F.C.
Reag
ent
(ml)

O.D.at
650nm

0.5

0.0050

0.5

0.0091

0.5

0.0492

0.5

0.1126

2

0.2

1.8

05

3

0.4

1.6

05

4

0.6

1.4

05

5

0.8

1.2

05

0.5

0.2159

6

1.0

1

05

0.5

0.3548

7

Test

05

0.7276
TABLE I

FERMENTATIVE PRODUCTION OF
PROTEASE:
Bacterial culture (Bacillus subtillis2724) was
collected and maintained by sub culturing on
selective growth media. Inoculum was prepared by
inoculating the culture in suitable nutrient broth for
future use. Vegetable waste juice was prepared and
used as a fermentation media. Media was optimized
by performing various estimation techniques. After
optimizing the media the innoculum was transferred
in the media under aseptic conditions in laboratory
batch fermenter and the process was carried at 37 0C
for 24 to 48 hrs for enzyme production with
continuous monitoring.
ENZYME PURIFICATION:
Enzyme purification was done by ammonium sulphate
precipitation by mixing the suspension in 40%
Ammonium Sulphate solution. The precipitated enzyme
was dissolved in 0.02M TrisHcl Buffer pH 8.5 for
purification using (High Performance Liquid
Chromatography).The Enzyme Characterization was
done by considering its properties like:
1. Degradation of gelatin from used X-ray
films.
2. Dehairing property.
3. Destaining property.
ENZYME PURIFICATION USING HPLC
(HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY)
ANALYSIS 1:

Carbohydrate Estimation

Sr.
N
o.
01

02
03
04
05
06
07

Carbohydrate was measured by dinitrosalisylic
(DNS) method as per the given protocol.
Workin Distille DNSA
The tubes Distill
O. D. at
g stock
d water Reagen covered
ed
540
(ml)
(ml)
t
with
water
nm
(ml)
marbles,
(ml)
are kept
02
01
03
0.00
Blank
in a
(00)
boiling
water
0.2
1.8
01
03
0.371
bath for
0.4
1.6
01
03
0.78
10 min,
0.6
1.4
01
03
1.16
cool to
0.8
1.2
01
03
1.58
room
1.0
1.0
01
03
2.25
temperat 03
Test
01
0.22
ure and
read the
extinction
at 540 nm
against
the blank

Chromatogram

TABLE II
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ANALYSIS 2:

(2010) pp. 493–504.
3.

O P Verma, PrashansaKumari, ShrutiShukla and Abha
Singh, Production of Alkaline Protease by Bacillus
subtilis(MTCC7312) using Submerged Fermentation
and Optimization of Process Parameters,European
Journal of Experimental Biology, 2011, 1 (3):124-129

4.

Aleksieva, P. and Peeva, L., (2000). Investigation of
acid

protinase

biosynthesis

bythe

fungus

HumicolaLutea120-5 in an airlift bioreactor. Enzyme
Microb.Technol., 26: 402-405.
5.

Boyer, H. W. and Carlton. B. C. (1968). Production of
two proteolytic enzymes by a transformable strain of
Bacillus subtilis. Arch. Biochem. Biophys.128:442-455.

6.

Chromatogram

FikretUyar,

IlknurPorsuk,

Göksel

Kizil,

EbruInceYilmaz,Optimal conditions for production of

RESULTS:

extracellular protease from newly isolated Bacillus

Amount of protein present in vegetable juice as
media (test sample) was 13.6 mg/ml, amount of
Carbohydrate present in vegetable juice media (test
sample) obtained was 3.8 mg/ml. Amount of
protease produced in vegetable juice after the
fermentation was 0.36μg/ml. in HPLC analysis. So
total concentration of protease present in 300mL
vegetable juice was 0.8gm and total amount of
Protease present in 3.4 Litre media was 9.06grams.

cereusstrain

7.

Journal

of
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Fermentation,Microbial& Biochemical Technology.
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Krishnaveni,

Balakumaran,

CONCLUSION:
It was concluded that after inoculating the Bacillus
subtilis in a natural media that is in vegetable juice
the fermentation is carried out and protease was
successfully produced, means the means the media
used for fermentation has provided all the favourable
condition for the growth of bacteria to produce
desired product that is protease. So from this study it
was concluded that the process is economically
feasible because the vegetable waste are used as a
fermentation media which is optimized by carrying at
various kinds of parameter that satisfies all the
conditions for microbial growth (Bacillus subtilis) to
produce protease enzyme.
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Abstract-Mental health awareness is very crucial for
any society. To spread the education of mental
health, World Mental Health day is celebrated on
10th October which was first celebrated in 1992 by
World Federation for Mental Health, a world-wide
mental health organization. It has thousands of
followers, members, and contacts across 150
countries. Nowadays, e-health is a common concern
and societal involvement is salutary. This article
explored the areas of mental health using soft
computing and neuro-fuzzy techniques and presented
in the form of a review.A persistent search,
conducted in April 2015, from many renowned
bibliographic databases and search engines like
Google, MEDLINE, Wikipedia,
AIDSDRUGS,
AIDSTRIALS, HISTLINE, HSRPROJ, and SDILINE
which 150 unique papers and abstracts.Twenty two
articles met the inclusion criteria for the review.
Several techniques for identifying and diagnosing
mental health were encountered like regression,
genetic algorithm, Artificial Neural Network,
probabilistic neural network analysis, fuzzy sets,
fuzzy logic, hybrid tools etc. Specifically, this review
focuses on mental health with respect to the
implementation of soft computing and neuro-fuzzy
techniques. This review could act as a suggestion for
the doctors and researchers. The techniques
mentioned above could be beneficial for identifying a
disease in a much better way through various tools
and techniques of soft computing and neuro-fuzzy
techniques. It serves wide range of results that are
the outputs of the existing research and development
and could be mobilized to further enhance it.
KeywordsGoogle,
MEDLINE,
Wikipedia,
AIDSDRUGS, AIDSTRIALS, HISTLINE, HSRPROJ,
SDILINE, Soft computing, Neuro-Fuzzy techniques.
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I.INTRODUCTION
Mental health is a very important part of any
human being as it guides to an emotional, social well
being, and the adaptability towards a changing
environment. So, mental health is significant as
physical health. It can affect day-to-day activities of
an individual. Mental disorder reckons one-third of
the world's disability due to human's health problem,
exhibiting societal and personal sufferings which
leads to huge social and economic costs [1] [2]. So,
identifying and diagnosing the diseases are very
crucial.
The recent trend is e-health that influences
electronic processes and communication to manage
healthcare information. E-health is responsible for
proper utilization of communication, information,
business and transaction. It enables a secure
maintenance of records among physicians and
patients and optimizes their expenditure and travels
[3].
In computer science, various soft computing
and neuro-fuzzy techniques are applied to diagnose
and classify various disorders in mental health. Soft
computing techniques are capable of making
decisions, draw useful conclusions from the world
around us, work with partial truth data, and learn
from heuristics or expert's data such as Fuzzy
Techniques and Agent based Systems show
promising research directions. The main parts of soft
computing are Fuzzy Systems (FS), Fuzzy Logic
(FL), Evolutionary Computation (EC), Neural
Network (NN), Neural Computing (NC), Genetic
Algorithm (GA), Machine Learning (ML), and
Probabilistic Reasoning (PR) [4]. Fuzzy systems can
accept data that lies in certain range in the universal
data. The region plays the part of a fuzzy set. It
describes a mapping from such universe into the real
numbers [0, 1] instead of the set {0, 1} [5].
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Potentially, the field may fulfill the dream of artificial
intelligence: a computer capable of making decisions
and serving as an expert system [6]. Neural networks
consist of various layers. Each layer contains finite
nodes with activation function. Inputs are submitted
to the input layer. It directs the data to the hidden
layers using weighted connection [7]. Finally, the
output is assembled at output layer, as shown in
Fig.1.

that capture the best features of two parents and pass
it to a new off-spring string. Mutations are
probabilistic operators that try to introduce needed
solutions features in populations of solutions that lack
such feature [10]

Fig.2. Process of Genetic Algorithm.

Fig.1. A Neural Network.
In neural computing knowledge resides in
the weights or 'connections' wij between nodes (hence
the
older
name
for
neural
computing,
'connectionism'). The net's weights are equivalent in
biological terms to synaptic efficiencies though they
are allowed to change their values in a less restricted
way than their biological counterparts. The
representation of this knowledge is distributed: each
concept stored by the net corresponds to a pattern of
activity over all nodes so that in turn each node is
involved in representing many concepts. The weights
are learned through experience, in a usually iterative
procedure using an update rule for the change in the
weight Δwij [8] [9]. Genetic algorithms are defined as
a programming paradigm used to solve NP-hard
problems by performing a randomized search in the
solution space. Genetic algorithms encode the
solution to a given problem in a binary (or realvalued) string. Each string's element represents a
particular feature in the solution. The string (solution)
is evaluated by a fitness function to determine the
solution's quality: good solutions survive and have
off-springs, while bad outputs are terminated.
Solution's constraints can be modeled by penalties in
the fitness function or encoded directly in the
solution data structures. To improve current
solutions, the string is modified by two basic types of
operators: Cross-over and Mutations shown in Fig.2.
Cross-over's are (sometime) deterministic operators
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Machine learning is a part of computer
science that evolved from the study of pattern
recognition and computational learning theory in
artificial intelligence. Machine learning explores the
construction and study of algorithms that can learn
from and make predictions on data. Such algorithms
operate by building a model from example inputs in
order to make data-driven predictions or decisions,
rather than following strictly static program
instructions [11]. The purpose of a probabilistic logic
or probability logic or probabilistic reasoning is to
combine the capacity of probability theory to handle
uncertainty with the capacity of deductive logic to
exploit structure. The result is a richer and more
expressive formalism with a broad range of possible
application areas. Probabilistic logics attempt to find
a natural extension of traditional logic truth tables:
the results they define are derived through
probabilistic expressions instead. A difficulty with
probabilistic logics is that they tend to multiply the
computational complexities of their probabilistic and
logical components. Other difficulties include the
possibility of counter-intuitive results, such as those
of Dempster-Shafer theory. The need to deal with a
broad variety of contexts and issues has led to many
different proposals [12]. To enable a system to deal
with cognitive uncertainties in a manner more like
humans, one may incorporate the concept of fuzzy
logic into the neural networks. The resulting hybrid
system is called fuzzy neural, neural fuzzy, neurofuzzy or fuzzy-neuro network [13].
II.BACKGROUND
This literature review is a part of a larger
project 'Detecting mental health using soft computing
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techniques'. The project is conducted by group of
people aimed to collect mental health data and apply
soft computing and neuro-fuzzy techniques to detect
the disorders. This review proves the significance of
mental health as well as the previous research work
and their outcomes.
III.SELECTION OF ARTICLES
Computer application and e-health in a
positive light and public engagement with these
services is generally useful [14]. A persistent search
from many renowned bibliographic databases and
search engines like Google, MEDLINE, Wikipedia,
AIDSDRUGS,
AIDSTRIALS,
HISTLINE,
HSRPROJ, and SDILINE which 150 unique papers
and abstracts. The search techniques were developed
in stages. The term used in the initial search were:
'Mental health' (10 articles returned); 'Mental
disorder' (3 articles returned); 'Mental illness' (1
article returned); 'Mental sickness' (1 article
returned); 'Soft computing and mental health' (20
articles returned)'; 'soft computing and mental
disorder' (3 articles returned); 'Soft computing and
depression' (3 articles returned)'; 'Fuzzy systems and
mental health' (2 articles returned)'; 'Fuzzy logic and
mental health' (2 articles returned)'; 'Evolutionary
computation and mental health' (1 article returned)';
'Neural network and mental health' (7 articles
returned)'; 'Neural computing and mental health' (1
article returned)'; 'Genetic algorithm and mental
health' (3 articles returned)'; 'Machine learning and
mental health' (2 articles returned)'; 'Probabilistic
reasoning and mental health' (2 articles returned)';
'Neuro-fuzzy technique and mental health' (4 articles
returned)'. The mined keywords are allocated in the
three categories:
Mental health, e.g. depression, Alzheimer's
disease,
autism.
Computer applications, e.g. soft computing,
neurofuzzy techniques.
Evaluation, e.g. implementation of various
computer
applications, accuracy of detection of mental
health.
The following categories were excluded:
Blogs, conference reports, book reviews,
editorials, and viewpoints.
IV.FINDINGS AND DISCUSSIONS
The initial search returned 45 items via
MEDLINE, 70 via Wikipedia, 200 via Google, and
300 via all other combined search engines and
bibliographic databases. After removal of the
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redundant matters 150 articles were selected. Further
filtration by the reviewers for context-based search
has lead to 22 finalized articles.
Chattopadhyay [15], proposed PCA as one
useful analytical technique in multidimensional data
to extract the hidden features from it because PCA is
independent of target data and learns without the
necessity of supervision. A further study
demonstrated the severity of the depression which is
done by fuzzy neural hybrid approach which helps in
diagnosing the depression severity by Mamdani's
fuzzy logic controller. The average accuracy of the
hybrid system is seen to be 97.50\%.
Fekihal et.al. [16], proposed an approach
entitled A Self-Organizing Feature Map (SOFM)
attains practical and task-relevant diagnostic
categories by use of clustering techniques. In this
approach classified transcribed speech samples and
determines mental disorders. An unsupervised
Artificial Neural Network was implemented using the
NeuroSolution. The classifier determines whether an
individual have mental disorder or not. The proposed
approach demonstrated that all the categories are
identified and classified, with an accuracy of (97) to
get the appropriate output.
Dasri et.al. [17], proposed application of soft
computing techniques to automate depression
diagnosis. In order to achieve the goal to automate
the diagnosis of depression, an intelligent NeuroFuzzy model has been developed. It has been trained
with a real-time depression data. The test data
suggests that the Mean Squared Error in prediction is
nominal for most of the cases. Such a system could
assist the doctors to take decisions in much needed
situations.
Mei et. al. [18], proposed an intelligent
diagnosis system, which is capable of diagnosing 61
kinds of mental child health disorders like
hyperactivity, conduct disorder, phobia, mental
retardation, depression, tic disorder, pervasive
developmental disorders, etc. The system has
implemented Back Propagation learning algorithm
for detecting the diseases. After detection, a proper
diagnosis method is also suggested by the system.
Some of the parameters that were considered during
the experiment were input node number, hidden node
number, output node number, control strategy,
transfer function, network connection mode, and train
count. Recall result range and recall error range were
calculated. Finally, the outcomes of this system are
compared with the diagnosis of the senior child
psychiatrist's which is found to be 99\% consistent.
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Khosrowabadi et.al. [19], presented a
biologically inspired feedforward neural network
system which discriminates emotion from
electroencephalogram (EEG) is a measure of brain
waves based on valence and arousal levels. The EEG
data from the perception of emotional stimuli of
healthy participants are collected. The top-down
approach is formulated and bottom-up approach is
bypassed using SAM answers. Subsequently, the
performance of the proposed neural network for
discriminating emotions is evaluated using the EEG
data and SAM responses. The results show that there
are patterns of brain regions connectivity in the
perception of individual emotional stimuli. These
patterns are detectable by estimating the connectivity
between different brain regions from the EEG data.
However, these patterns vary in different subjects but
common patterns can be selected at specific
frequencies.
Nevertheless,
the
feedforward
architecture is presented by considering a constant
level of attention, mood, and mental health for all the
subjects. Therefore, further assessment for
understanding the impact of attention level, moods,
and mental disorders on the perception of emotional
stimuli should be done. In addition, improvement of
the network for a multiclass valence/arousal problem
is proposed for future works.
Autism is one such mental illness that
affects the social and personal well-being. Ahuja and
Kaur [20], proposed a neuro-fuzzy techniques that is
used to predict patient autism level depending on
various parameters like social, communications,
emotional, and behavioral levels. These parameters
are very important and hence useful for diagnosing
the disease. Their method is as follows: Patient
characteristics are provided as input; the parameters
are identified based on which analysis would be
performed; the dataset is divided into training and
testing set; the dataset are trained using neural
network; and finally, the fuzzy rule is defined on
parametric values to identify the severity of the
disease.
Mukherjee et. al. [21], modeled a depression
data by Feed Forward Neural Network and Radial
Basis Function Neural Network. They proposed a
method that could handle the uncertainties of soft
computing techniques. Real life medical data had
been collected. A multi- layered feed forward neural
network was built. The input layer accepts ten mental
health symptoms. The hidden layer accepts the
weighted mean which is the output of the first input
layer. The weight set is randomly generated by seed
based random number generator. The optimized
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weight values are used after the training process. The
nodal outputs vary within 0 and 1 since the logsigmoid transfer function is used. The nodal output of
this layer is as follows:

OP2 = 1/(1+exp(-a*IP2))
(1)
Where IP2 is nodal input, OP2 is nodal output, and a is
a constant.
The output layer accepts the weighted mean
of the hidden layers. The transfer function is tansigmoid and thus the nodal output varies within 0 and
1. The nodal output of this layer is as follows:

OP3 = (exp(-IP3)-exp(-IP3))/ (exp(-IP3)+exp(-IP3))
(2)
Where IP3is nodal input, OP3 is nodal output.
Tuning of the neural network system is done
using Back Propagation algorithm. The Radial Basis
Function had used input and output layer nodes. The
hidden layer used Radial Basis transfer function. The
nodal output is as follows:

OP2R = I2P2R log (IP2R)
(3)
Where IP2R is nodal input, OP2R is nodal output.
Scott et. al. [22], proposed an integrated
model for conceptualizing and understanding mood
disorders drawing upon a broad literature. This
integrated model of emotion processing and
regulation incorporates the linguistic constructs of the
Research Domain Criteria (RDoC) initiative. In
particular, they focused on the positive valence
domain/circuit (PVC), highlighting recent reward
research and the negative valence domain/circuit
(NVC), highlighting rumination. Furthermore, they
also illustrated the Cognitive Control and Problem
Solving (CCaPS) circuit, which is heavily involved in
emotion regulation, as well as the default mode
network (DMN) and interactions between circuits.
They concluded by proposing methods for addressing
challenges in the developmental study of mood
disorders, including using high-risk design that
incorporates risk for many disorders.
V. CONCLUSIONS AND
RECOMMENDATIONS
This review draws together literature on
mental health using soft computing and neuro-fuzzy
techniques with three main areas: mental health, soft
computing, and neuro-fuzzy techniques. The findings
of this review augment and support the findings of
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earlier literature reviews. Various soft computing and
neuro-fuzzy techniques are encountered and their
outputs are observed regarding the detection and
diagnosis of mental health techniques. It can be
recommended to build a system using soft computing
and neuro-fuzzy technique that could have higher
accuracy and capability to detect and diagnose the
disease in a better way.
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Abstract:
Finite element Analysis (FEA) plays a very
important role in the overall mechanical design
process. It has been applied successfully to almost all
kinds of problems and the complexity of problem
ranges from static to dynamics and multyphysics
problems. Although we find lot of literature on static
analysis with respect to verification and validation of
results these is not always the case with respect to
dynamic problems in frequency and time domain due
to complexity of physics and numeric. The present
work bridges the gap and analyses a standard
configuration of a cantilever beam and we show that
the FEA results deviates much from exact solution for
natural frequency calculations. It is expected that the
users will benefit from the understanding we had from
this work.
Keywords —Static, Dynamic, FEA, Analysis
I. INTRODUCTION
Finite element analysis (FEA) is the modelling of
products and systems in a virtual environment, for the
purpose of finding and solving potential (or existing)
structural or performance issues. FEA is the practical
application of the finite element method (fem), which
is used by engineers and scientist to mathematically
model and numerically solve very complex structural,
fluid, and multy-physics problems. FEA software can
be utilized in a wide range of industries. It has
emerged the third dimension of engineering
supplementing the other two dimensions of pure
theory and experimentation. It is also become an
integral part of design process. Although much has
been talked
on
static
problems
and
several software’s/codesare available, however in
literature we
find
less
verification
and validation on standard problems with respect
to, dynamics.The present work analyses one standard
configuration of a cantilever beam and we put
forward
the
behaviour
of
several
finite
elements from one dimensions to 3- dimensions in
this paper . We discover that there are still lot of
unanswered questions when it comes to dynamic
simulations and these need to be taken care of by
the user of the software. Physics understanding is
much more important and its correlation to

ISSN: 2231-5381

the numerical with respect to element plays a very
important role. Further situation is more complex for
practical problems as several mesh quality parameters
such asjacobian, aspect-ratio, distortion of the
elements come into picture.
II. STANDARD CONFIGURATION AND E XACT
SOLUTION

The problem we have taken for analysis is a cantilever
beam made of steel (Young’s modulus= 2.1 x 105MPa,
ρ=7800kg/ m3). Cross-section of the beam in y-z
Plane is 1 x 3 mm.
1. Displacement
= 6.34 mm
Where, P = 1 N
l = 100 mm
E = 2.1 x 105
N/mm2
Izz= 0.25 mm4
2. Stress
= 200 MPa
Where, M = 100 Nm
y = 0.5 mm
Izz= 0.25 mm4
3. Natural Frequencies
1.

= 84.62 Hz
Where, E = 2.1 x 105
N/mm2
L = 100 mm
ρ = 7.8 x 10 mm
A = 3 mm2
Izz= 0.25 mm4

2.

= 253.88 Hz
Where, E = 2.1 x 105
N/mm2
L = 100 mm
ρ = 7.8 x 10 mm
A = 3 mm2
Iyy= 2.25 mm4

3.
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Where, E = 2.1 x 105
N/mm2
L = 100 mm
ρ = 7.8 x 10 mm
A = 3 mm2
Izz= 0.25 mm4
4.

= 1572 Hz
Where, E = 2.1 x 105
N/mm2
L = 100 mm
ρ = 7.8 x 10 mm
A = 3 mm2
Iyy= 2.25 mm4

5.

= 1470.9 Hz
Where, E = 2.1 x 105
N/mm2
L = 100 mm
ρ = 7.8 x 10 mm
A = 3 mm2
Izz= 0.25 mm4

6.

= 4412.7 Hz
Where, E = 2.1 x 105
N/mm2
L = 100 mm
ρ = 7.8 x 10 mm
A = 3 mm2
Iyy= 2.25 mm4

III. FEA Model and Approximate Solution
For FEA analysis of given problems, we are
considering Hypermesh software with NASTRAN
solver. We are considering three types of meshing
system, viz., quadrilateral (quad), tetrahedron (tetra)
and triangular (tria).
1. QUAD
i. Static
a) Displacement = 6.26 mm
b) Stress = 177 MPa

Fig. 2 Stress, Contour plot for QUAD

ii. Dynamic

Mode: 1
Freq: 84.0 Hz
Maximum deformation is 0.130E+04 at grid
14.
Mode: 2
Freq: 251. Hz
Maximum deformation is 0.130E+04 at grid
15.
Mode: 3
Freq: 527. Hz
Maximum deformation is 0.126E+04 at grid
14.
Mode: 4
Freq: 0.150E+04 Hz
Maximum deformation is 0.118E+04 at grid
14.
Mode: 5
Freq: 0.157E+04 Hz
Maximum deformation is 0.126E+04 at grid
13.
Mode: 6
Freq: 0.307E+04 Hz
Maximum deformation is 0.103E+04 at grid
14.
2. TETRA
i. Static
a) Displacement = 6.41 mm
b) Stress = 131 MPa

Fig. 1 Displacement, Contour plot for QUAD
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Fig. 3 Displacement, Contour plot for TETRA
Fig. 5 Displacement, Contour plot for TRIA

Fig. 4 Stress, Contour plot for TETRA

ii. Dynamic
Frequencies

Fig. 6 Stress, Contour plot for TRIA

Mode: 1
Freq: 83.3 Hz
Maximum deformation is 0.131E+04 at grid
15.
Mode: 2
Freq: 249. Hz
Maximum deformation is 0.130E+04 at grid
42.
Mode: 3
Freq: 525. Hz
Maximum deformation is 0.131E+04 at grid
42.
Mode: 4
Freq: 0.148E+04 Hz
Maximum deformation is 0.132E+04 at grid
15.
Mode: 5
Freq: 0.157E+04 Hz
Maximum deformation is 0.131E+04 at grid
16.
Mode: 6
Freq: 0.296E+04 Hz
Maximum deformation is 0.138E+04 at grid
42.
3. TRIA
i. Static
a) Displacement = 6.22 mm
b) Stress = 178 MPa
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ii. Dynamic
Frequencies
Mode: 1
Freq: 84.3 Hz
Maximum deformation is 0.130E+04 at grid
13.
Mode: 2
Freq: 526. Hz
Maximum deformation is 0.126E+04 at grid
13.
Mode: 3
Freq: 0.115E+04 Hz
Maximum deformation is 0.130E+04 at grid
15.
Mode: 4
Freq: 0.149E+04 Hz
Maximum deformation is 0.119E+04 at grid
13.
Mode: 5
Freq: 0.300E+04 Hz
Maximum deformation is 0.109E+04 at grid
13.
Mode: 6
Freq: 0.379E+04 Hz
Maximum deformation is 0.153E+04 at grid
15.
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IV.COMPARISON OF RESULTS
i. Static
PARAMETER

Displacement(mm)
2

Stress (N/mm )

EXACT
SOLUTION

QUAD

TETRA

TRIA

6.34

6.26

6.41

6.22

200

177

131

178

ii. Dynamic
PARAMETER
EXACT
FREQUENCY SOLUTION
MODE 1 (Hz)
MODE 2 (Hz)
MODE 3 (Hz)
MODE 4 (Hz)
MODE 5 (Hz)
MODE 6 (Hz)

FEA SOLUTION

84.62
253.88
524.25
1572
1470.9
4412.7

FEA SOLUTION
QUAD TETRA TRIA
84
251
527
1500
1570
3070

83.3
249
525
1480
1570
2960

84.3
526
1150
1490
3000
3790
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V. CONCLUSION
It is observed that most of the elements perform
very well in static. It is well known fact that QUAD
and TETRA and TRIA are stiff elements and predict
the
displacements
to
a
low
value.
However the correct interpretation of how much stiff
comes from the dynamic results for natural frequency
as it is here that mass of the structure remains the
same and frequency value gives an indication of
the stiffness of the element.
If one expects that conventional elements would
predict
the
frequencies
especially
the
higher frequencies which are extremely important in
MEMS, then we observe that even though the low
frequencies are predicted to good accuracy, there is
much deviation against the exact solution values.
It is expected that the FEA user keeps in
mind the above deviations and this gives an idea of
the
deviations.
In
practical
problems the
meshing plays a very important role and this forms the
further part of our studies.
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usefulness computing describe a business model for
on-demand release of computing power; customers
pay provider based on usage, like to the way in which
we now get service from conventional public utility
services such as water resource, electricity resource,
gas resource and telephony. Cloud computing has
been coined as an umbrella term to explain a grouping
of primitive on-demand computing service initially
offered by marketable providers, such as Amazon,
Google, oracle and Microsoft. It denotes a model on
which a computing communications is viewed as a
“Cloud” from which businesses and individual access
applications from anyplace from anywhere in the
world on demand [2]. The main principle behind this
model is contribution computing, storage services, and
software “as a service”. We can say that lots of
problem connected with cloud computing resources
such as traffic, security and resource supervision. We
can provide security in cloud by many ways like on
data resources, network resources and storage
resources. Homomorphic encryption method provides
more security on data because contributor is not
involving in key supervision. We have use proxy reencryption technique and unique colors combination
technique that prevents ciphertext from chosen cipher
text attack [3]. This model is more secure than
Keywords: Cloud Computing, Cloud computing existing system [11]. Cloud computing we mean: The
Security, Homomorphic Encryption, RSA based Information Technology (IT) model for computing
resources, which is collected of all the IT components
Encryption Techniques
(hardware, software, networking, storage, and services)
that are necessary to enable expansion and delivery of
I. INTRODUCTION
When plug electrical device into a passage we care cloud services via the Internet Intranet or a private
neither how electric power is generated nor how it gets network. This description has no notion of security for
to that passage. This is probable because electricity is data in the cloud computing services even if it's a very
virtualized; it is willingly available from a wall socket new concept. Different Cloud providers like: IBM,
that hides power production stations and a huge Google, Oracle, VMware and Amazon use the
allotment grid. When extended to information virtualization in their Cloud computing platform, and
technologies, these notions means deliver useful in the same machine can exist the storage space and
function while hiding how their interior works. management virtualized which belongs to concurrent
Computing technique itself, to be well thought-out enterprise [3]. Cloud computing includes; the whole
fully virtualized, must allow computers to be built thing is delivered as a Service (XaaS), commencing
from spread components such as processing, storage, testing and security, to association and Meta modeling.
The cloud was rapidly becoming a conflagration of
data, network and software resources [1].
buzzword “as a service”.
Technologies such as cluster computing, grid
There are three main service models, which are
computing, and today cloud computing, have all
approved on and defined in the NIST document [10].
meant at allow access to huge amounts of c power of
1. Software as a Service– Applications is inherent in
computing techniques that are fully virtualized manner,
on the top of the cloud stack. Application provide by
by aggregate possessions and contribution of a single
this layer can be accessed by end users throughout
machine view. In adding, an important aim of these
web portals. Hence, clients are increasingly changing
technologies has been deliver computing as usefulness.
Abstract— Computing is a assurance computing
technology where all the services are used either
offline or via Internet. Today cloud computing played
vital role in computing where all the services are
provided through Internet .Today it has seen
increasing charisma of storing and running personal
data on the cloud. So providing confidentiality of
personal data becomes one of the challenges. We all
know the demand for isolation of data of enterprise
has increased massively. For this purpose different
types data encryption methods are used. However a
serious problem arises when there is a need of
mathematical computation on encrypted data where
security is established. At that time homomorphic
encryption techniques can be used. In this paper we
propose the model that perform the operation on
encrypted data and provides the same result on
without encrypted data as well as encrypted data
when computation to be performed. We also use
additional combination of RGB value for
authentication purpose. So, this homomorphic
encryption method and RGB value we can able to
provide authentication mechanism and data security
on cloud it also for preventing chosen cipher text
attacks.
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from locally install computer programs to on-line
software services that offer the same functionality.
Conventional desktop applications such as word
processing, access and spreadsheet can now be
accessed as a service in the web. This representation
of delivering applications, known as Software as a
Service (SaaS) Typical examples are Google Docs and
Salesforce.com CRM [10], moodle on cloud.
2. Platform as a Service–Infrastructure-oriented
clouds that provide raw computing and storage
services, a further approach is to offer a higher level of
abstraction to make a cloud easily programmable,
acknowledged as Platform as a Service (PaaS).This
gives a client (developer) the litheness to build
(develop, test and deploy) applications on the
provider’s platform. PaaS stakeholders include the
PaaS hosted who provides the infrastructure, the PaaS
provider who provides the expansion tools and
platform and the PaaS user. Examples of PaaS are
Microsoft Azure and Google AppEngine, VMware
[10].

evidenced by correspond Technologies. The private
cloud gives an association greater control over its data
and possessions. As a result, the private cloud is more
engaging to enterprises more than ever in mission and
safety dangerous or invention [1].
3. The Hybrid Cloud
This includes of a grouping of any two (or all) of the
three models discussed above. Homogeny of APIs has
lead to easier allotment of applications crossways
different cloud services models. This enables newer
models services such as “Surge Computing” in which
workload spikes from the private cloud is offset to the
public cloud [1].

3. Infrastructure as a Service–It provides virtualized
resources on order is known as Infrastructure as a
Service (IaaS). A cloud infrastructure enables ondemand provisioning of servers running a number of
choices of operating system and customized software
stack. Infrastructure services are considered to be
bottom layer of cloud computing techniques. Amazon
Web Services techniques mainly offer IaaS, which in
the case of its EC2 examine means offering VMs with
software stack that can be tailored comparable to how
a normal physical server would be personalized [10].
In infrastructure ownership, there are four
consumption models of cloud computing each with its
qualities and demerits. This is where the security
issues start.
1. The Public Cloud
This is the traditional view of cloud computing in
every day lingua. It is typically owned by a large
association (e.g. Amazon’s EC2, Google’s AppEngine
and Microsoft’s Azure, Oracle). The ownerorganization makes its infrastructure as services
accessible to the universal public via a multi-tenant
model on a self-service basis delivered over the
Internet. This is the most commercial model leading to
significant savings for the user, albeit with assistant
privacy and security issues since the physical position
of the provider’s infrastructure as services usually
traverse frequent national limitations [10].
2. The Private Cloud
This includes cloud infrastructure as a services in a
single tenant surroundings. It defers commencing the
customary data center in its principal use of
virtualization. It may be managed by the tenant
association or by a third party within or external the
tenant location. Private cloud expenditure more than
the public cloud, but it leads to more expenditure
reserves when compared with a data center as
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Fig. 1 Architecture of cloud computing techniques
II. HOMOMORPHIC ENCRYPTION
Homomorphic Encryption techniques are encryption
techniques in which we can able to perform operation
on encrypted data without knowing original plaintext
data or raw data. By this technique also allows server
to perform the operation on encrypted data without
knowing the original plaintext data or raw data. This
can also allows complex arithmetical operations to be
performed on encrypted data without using the
original plaintext data or raw data. Suppose consider
plaintexts X1 and X2 and corresponding ciphertext Y1
and Y2, then Homomorphic encryption scheme allows
the calculation of X1 Θ X2 from Y1 and Y2 without
using X1 Θ X2.The cryptosystem nature is
multiplicative or additive Homomorphic that
depending upon the function Θ which can be
multiplication or are used [12].
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1.3) Hash Functions: It creates fixed size encrypted
message called hash irrespective of size of input
message. One of the best MD (Message Digest)
algorithms is an example of these techniques. Hash
functions are one way techniques [7].

Fig. 2 Protection of Data over the Cloud
computing
III. CRYPTOGRAPHY CONCEPT
The science contiguous the principles and methods of
transform a understandable message into one that is
inarticulate, and then retransforming that message
back to its original appearance is crucial design behind
of cryptography techniques. Cryptography, to most
people, is anxious with keeping interactions private.
Encryption is the transformation of data into some
unreadable form by other person cannot able to read.
Purpose is to provide privacy by maintenance the
information secreted from anyone for whom it is not
proposed. Decryption is the reverse of encryption
techniques; it is the transformation of encrypted data
back into some intelligible form or we can say that
user readable form. When in any case Encryption and
decryption require the use of some secret information
that user want to provide privacy, usually referred to
as a key or locker that prevent to other from
unauthorized access [5]. The data to be encrypted is
called as plain text or raw data. The encrypted data
obtain as a result of encryption techniques is called as
cipher text which unreadable form. Depending on the
encryption mechanism used when, why, and for what
purpose the same key might be used for encryption
and decryption techniques, while for other, the keys
used for encryption and decryption techniques might
be different [7].
1. Ways of Cryptographic Algorithms
There are many ways of classifying cryptographic
techniques. In general they are divided based on the
number of keys that are used for encryption and
decryption techniques, and further defined by their
function and use as in. There three types of algorithms
techniques are depicted as follows
1.1) Secret Key Cryptography: It Uses a single key for
both encryption and decryption techniques. Most
common algorithms techniques in use include Data
Encryption Standard (DES), It also includes Advanced
Encryption Standard (AES) [7].
1.2) Public Key Cryptography (PKC): It Uses one key
for encryption and another for decryption techniques.
One of the best RSA (Rivest, Shamir, and Adleman)
algorithms is an example of these techniques [7].
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2. RGB Color Value
When we consider any color then it is the combination
of three primary colors Red, Green and Blue in fixed
quantities depends on the color will produces. Color is
stored in a computer in form of three numbers
representing the quantities of Red, Green and Blue
correspondingly. Representation of this method is
called RGB representation which is used in computers
for storing the images in BMP, JPEG and PDF
formats. When we consider this color then here each
pixel is represent as values for Red, Green and Blue.
Thus any color can be distinctively represented in the
three dimensional RGB cube as values of Red, Green
and Blue. The RGB color model is an additive model
in which Red, Green and Blue are pooled in various
ways to produce other colors. By using proper
amalgamation of Red, Green and Blue intensities,
many colors can be representing. Classically, 24 bits
are used to store a color pixel. This is usually
apportioned with 8 bits each for red, green and blue,
giving a range of 256 possible values, or intensities,
for each hue. With this system, 16 777 216 (256^ 3 or
2^24) discrete combination of hue and intensity can be
specified [5].
IV. EXISTING SYSTEM
A
Homomorphic
encryption
has
different
Homomorphic schemes according to its properties:
Security is biggest problem of cloud computing. Many
Research paper discuss about cloud and its advantage
and disadvantage. In my Literature review I found
security is major key point. From the Literature
Review I found Homomorphic encryption is the more
secure encryption scheme. In this scheme cloud server
can perform any algebraic operation on cipher data.
From literature Review I found that Chosen Cipher
text attack is major problem.
1. Additive Homomorphic Encryption
In additive Homomorphic encryption sum of
encrypted cipher text is same as sum of original plain
text. This property allows you to apply addition on
encrypted data without knowing original data. A
Homomorphic encryption is additive, if:
Enc (X+Y) = Enc(X) + Enc(Y)
Enc (+ mi) = + Enc (mi)
i=1 i=1
Suppose we have two ciphers Ci1 and Ci2 such that:
Ci1 = gm1 .R1n mod n2
Ci2 = gm2. R2n mod n2
Ci1.Ci2 = gm1.R1n.gm2.R2nmod n2 =gm1+m2
(R1R2) n mod n2
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So, Pailler, Benaloh and Okamoto-Uchiyama
cryptosystems realizes the property of additive
Homomorphic encryption. An application of an
additive Homomorphic encryption is electronic voting:
Each vote is encrypted but only the "sum" is decrypted.
Cloud server contains encrypted vote it just perform
addition on encrypted data and get the encrypted result.
That encrypted result is decrypted at the client side
and get the original result.
2. Multiplicative Homomorphic Encryption
In
Multiplicative
Homomorphic
encryption
Multiplication of encrypted cipher text is same as
Multiplication of original plain text. This property
allows you to apply Multiplication on encrypted data
without knowing original data. A Homomorphic
encryption is multiplicative,
if: Enc (X*Y) = Enc(X) * Enc(Y)
Enc (*mi) = * Enc (mi)
i=1 i=1
RSA and Elgamal cryptosystems realize the properties
of the multiplicative Homomorphic encryption.

Key Generation -keygen (p,q)
1. Take two prime number such as two prime numbers
is p and q.
2. Calculate such as n=p.q, fi(n)=(p-1)(q-1) and
choose a way e that is calculated gcd(e,
fi(n)))=1.
3. Calculate now d such that e.d=1 mod fi(n).
4. The Proxy public key is generated such as (Rpk) is
(e, n).
5. The proxy Secret key is generated such as (Rsk) is
(d).
Encryption Techniques: Enc (c, Rpk)
1. Let us consider m be a message which is encrypted
where m Є Zn.
2. Calculate the value of ciphertext as: rc=me mod n.
Decryption Techniques: Dec (rc,Rsk)
1. Ciphertext c Є Zn.
2. Calculate the value such as message m =cd mod n.
Proxy Re-Encryption Algorithm:
In proxy Re-Encryption techniques same algorithm
will repeat again, here only choosing of two prime
numbers should be large.
VI. DESIGN AND IMPLEMENTATION

Table 1: Homomorphic Encryption Scheme

Scheme
RSA
ElGamal

Homomorphic
Properties
Multiplicative
Multiplicative

Algorithm Types
Asymmetric
Asymmetric

Goldwasser Micali XOR

Asymmetric

Benaloh

Additive

Symmetric and
Asymmetric

Paillier
OkamotoUchiyama

Additive
Additive

Asymmetric
Asymmetric

V. PROPOSED WORK AND METHODOLOGY
For preventing of cipher data from chosen ciphertext
attack and accountability, here provide Proxy ReEncryption algorithm with paillier and RSA
Cryptosystem techniques. Initially users are identified
by assigning of unique RGB value. Each RGB value is
represented with a set of three values for example
violet red color is represented in RGB format as (137,
157, 40) simultaneously user signup will done, after
then user can able to login in system, at the time of
login OTP will generated which is accessible from
registered email In next step actual data are encrypted
using RGB and Homomorphic encryption technique,
after then these data are sent on the cloud. After then
user can able to decrypt the data by using login into
system again OTP will generated, user can login into
system by providing OTP which is accessible from
registered email then user can decrypt the data by
providing RGB value and key of Homomorphic
encryption.
Algorithm of Homomorphic encryption:
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Simplified Working Model
The Figure 3 is the simple working model of the
System Framework.

Fig. 3 Architecture of System model

1. First of all user signup in the system at the time of
signup unique user will be identified using RGB value.
2. For registering the user successfully OTP will sent
on verified email which is given at the time of signup.
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Table 6.1: Comparison and Result Analysis Table

3. Then by proving OTP he/she will completed their
registration.
4. After then they can able to login in the system using
valid user name password and RGB value.
5. Again OTP will send on register email for
connecting and to store the data on cloud.
6. After then he/she perform the encryption on data,
here key and document id will generated, through
which later they can able to access data easily.
7. After then they can upload encrypted data on cloud.
8. Same procedure will apply at time of accessing or
decrypting the data.

Fig 4 Main System GUI

Figure 4 shows main GUI of this system user can
interact with the system perform the operation. After
then when we click on Signup page of this system user
can able perform the registration on this page. After
then user can able to login in system at Login page of
this system user can only able Login by using valid
user name password and RGB value.
VII. RESULT AND DISCUSSION
The comparison table considers the important cloud
computing security characteristics such as,
Scalability
Security
Authentication type
Key used
Comparison among the RSA, Homomorphic
encryption algorithms and The Homomorphic
encryption algorithm are scalable but RSA is not
scalable. The RSA security applied client side only
likewise Homomorphic encryption algorithm security
applied cloud itself only. The following table
characteristic precedes the insecure issues. So we are
using the effective authentication plan to provide
stronger security for both cloud providers and
consumers.
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VIII. CONCLUSIONS
Combination of secret key and public key
cryptography system techniques can be applied mainly
for encryption and decryptions of the Information;
System also provides the method for to identifying the
receiver. For encryption and decryption of the
personal data we provide Homomorphic encryption
technique which is a new impression of security on the
cloud computing that enables proving results of
computation on encrypted data without knowing the
raw data. System model design uses RSA and Paillier
algorithm for Homomorphic encryption with color
(RGB) model that prevents cipher data from Choosen
Cipher text Attack (CCA). So this system is more
secure than existing system. Every time for uploading
of data, RSA algorithm is executed at the client side.
One time for encryption at the client end and one time
for decryption and encryption at the Encryption Server
end. Similarly for downloading of data each time same
procedure will be executed.
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Abstract
The present scenario foresees the peak demand for
energy in our country. The harvesting the energy from
the waste is one of the best methods to overcome this
demand. Biogas can be obtained from the waste by
anaerobic digestion process. The anaerobic digestion
process is the biological oxidation of organic matter
by action of microorganism in the absence of
atmospheric
oxygen.
Organic
matter
after
degradation in turn generates the stable product with
biogas.
Conventionally cow dung is used for production of
biogas. We are using organic waste in addition to cow
dung to generate biogas efficiently. As organic
material having the high calorific value and nutritive
value to microbes, it increases efficiency of methane
production. The approach and technical procedure
need to be explored to reduce the bio-gas cost and to
increase its potential. The Pilot model work has been
done in anaerobic digestion tank. The potential of
biogas generation is expected to be increased and cost
is also expected to be reduced based on the
replacement of LPG
Keywords—Anaerobic Digestion, Food Waste
leachate, Biogas, COD
Introduction
During the past decades, whole world is facing
enormous problem of solid waste management the
total solid waste generated per year is in huge quantity
all over the world and our country is also part of this,
so it is necessary to find sustainable method for solid
waste management, Increasing population, booming
economy, rapid urbanization and the rise in
community living standards have significantly
accelerated the solid waste generation in the world.
Solid waste has become one of the global
environmental issues. Continuous depletion of natural
finite resources is leading the globe to an uncertain
future. On other hand due to scarcity of petroleum and
coal it threatens supply of fuel throughout the world
also problem of their combustion leads to research in
different corners to get access the new sources of
energy, like renewable energy resources. Solar energy,
wind energy, different thermal and hydro sources of
energy, biogas are all renewable energy sources.
Increasing municipal waste has become one of the
major environmental concerns in modern cities. Food
waste was generally dumped with other municipal
solid waste or discharged to the ocean. However, land
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filling of food waste has been prohibited since 2005
and marine disposal of food waste has been banned.
Food waste cannot be avoided should be reused or
recycled to some value added product eg. Renewable
energy, compost as far as possible. Moreover, the
global trend foe new regulations have been set to
strictly limit the disposal of organic waste by landfill
and the landfill disposal disposal fee has been raised
as well. Anaerobic digestion has been considered as an
attractive technology which is used to convert organic
solid wastes such as food waste, animal manure and
organic fraction of MSW into renewable energy in
biogas form.
Literature Review:
Literature survey will be done for knowing the various
methods and theories related to treating food waste by
using various techniques.
Shalini Singh et al. (2000) studied the increased
biogas production using microbial stimulants. They
studied the effect of microbial stimulant aquasan and
teresan on biogas yield from cattle dung and combined
residue of cattle dung and kitchen waste respectively.
The result shows that dual addition of aquasan to
cattle dung on day 1 and day 15 increased the gas
production by 55% over unamended cattle dung and
addition of teresan to cattle dung : kitchen waste (1:1)
mixed residue 15% increased gas production.
Carrasco et al (2004) studied the feasibility for dairy
cow waste to be used in anaerobic digestive system.
Because the animals waste are more reactive than
other cow waste, the study suggests dairy cow waste
should be chosen over other animal wastes.Thomsen
et al (2004) found that increasing oxygen pressure
during wet oxidation on the digested bio waste
increased the total amount of methane yield.
Specifically, the yield which is normally 50 to 60%
increased by 35 to 40% demonstrate the increased
ability to retrieve methane to produce economic
benefits.Cho and park (1995) proposed using substrate
as a food waste in Anaerobic Digester Bio-gas yields
472 ml CH4/g. Ye at al (2011) reported that using a
fresh leachate in UASB
bio gas generated is
0.31CH4/g.
Lissens et al. (2004) completed a study on a biogas
operation to increase the total biogas yield from 50%
available biogas to 90% using several treatments
including: a Mesophilic laboratory scale continuously
stirred tank reactor, an up flow biofilm reactor, a fibre
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liquefaction
reactor
releasing
the
bacteria
Fibrobactersuccinogenes and a system that adds water
during the process. These methods were sufficient in
bringing about large increases to the total yield;
however, the study was under a very controlled
method, which leaves room for error when used under
varying conditions. However, Bouallagui et al. (2004)
did determine that minor influxes in temperature do
not severely impact the anaerobic digestion for biogas
production.
Jantsch and Mattiasson (2004) discuss how
anaerobic digestion is a suitable method for the
treatment of wastewater and organic wastes, yielding
biogas as a useful by-product. However, due to
instabilities in start-up and operation it is often not
considered. A common way of preventing instability
problems and avoiding acidification in anaerobic
digesters is to keep the organic load of the digester
far below its maximum capacity. There are a large
number of factors which affect biogas production
efficiency including: environmental conditions such
as pH, temperature, type and quality of substrate;
mixing; high organic loading; formation of high
volatile fatty acids; and inadequate alkalinity.
As Taleghani and Kia (2005) observed, the resource
limitation of fossil fuels and the problems arising
from their combustion has led to widespread
research on the accessibility of new and renewable
energy resources. Solar, wind, thermal and hydro
sources, and biogas are all renewable energy
resources. But what makes biogas distinct from
other renewable energies is its importance in
controlling and collecting organic waste material
and at the same time producing fertilizer and water
for use in agricultural irrigation. Biogas does not
have any geographical limitations or requires
advanced technology for producing energy, nor is it
complex or monopolistic.
SuyogVij (2010-11) present this Project was to create
an organic processing facility to create biogas which
will be more cost effective, eco-friendly, cut down on
landfill waste, generate a high-quality renewable fuel,
and reduce carbon dioxide & methane emissions.
Overall by creating biogas reactors on campus in the
backyard of our hostels will be beneficial. Kitchen
(food waste) was collected from different hostels of
National Institute of Technology, Rourkela‘s Mess as
feedstock for our reactor which
works as anaerobic digester system to produce biogas
energy. The 4 anaerobic digestion of kitchen waste
produces biogas, a valuable energy resource anaerobic
digestion is a microbial process for production of
biogas, which consist of primarily methane (CH4) &
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carbon dioxide (CO2). Biogas can be used as energy
source and also for numerous purposes. But, any
possible applications require knowledge &information
about the composition and quantity of constituents in
the biogas produced. The continuously-fed digester
requires addition of sodium hydroxide (NaOH) to
maintain the alkalinity and pH to 7. For this reactor we
have prepared our Inoculum than we installed batch
reactors, to which inoculum of previous cow dung
slurry along with the kitchen waste was added to
develop our own Inoculum. A combination of these
mixed inoculum was used for biogas production at
37°C in laboratory(small scale) reactor (20L capacity)
In our study, the production of biogas and methane is
done from the starch-rich and sugary material and is
determined at laboratory scale using the simple
digesters.
Materials and Methods
Food waste was collected from MSW at Nashik,
which was composed of food residues, fruits grains,
Vegetables, starch and grease etc. The food was
shredded into 5-10 mm size pieces by food grinder.
Sewage sludge obtained from building waste water
treatment plant, was composed of secondary activated
sludge. Here characteristics of FW and WS used in
this study, in terms of total solids(TS), SS, COD,
VFA, PH Alkalinity, Phosphorous and Nitrogen are
presented in table 1.
Pilot Scale model consists of following component:
1. Pre digester: - Firstly we have modified our
model by adding a predigester. It helps to
increase retention time of feedstock, resulting
in overall reduction of retention time of the
plant. It has capacity of 20 lit. The pre
digester is kept at 1/3rd above the height of
main digester i.e. 0.35m above G.L. The pH
of the pre digester range is 4 – 6 at
temperature from 30 to 400 c.
2. Digester: - In Digester, slurry undergoes
anaerobic digestion by Archae Bacteria
belonging to Methanococcus which produce
biogas consisting of methane. Digester is
made of syntax tank of capacity 50 lit. Total
50 lit. of slurry can be retained in the digester
. The retention period of digester is
maintained 14-16 days. This increases gas
producing capacity of slurry also the biogas is
produced in this tank and, it holds the slurry
for sufficiently long time to complete the
digestion. The digester holds the biogas
produced in it. And collected in to the tyre by
providing arrangement of gas valve at the top
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of the tank.
3. Inlet Pipe: - The provision of inlet pipe is
made for the feeding of feedstock. It is
connected from the outlet of predigester to the
inlet of main digester.
Outlet pipe: - The provision of an outlet is
made to take out the digested portion of
slurry.
Also it helps to regulate outlet slurry depending
upon amount of feeding done.

Analytical methods
The anaerobic digestion process was
evaluated by measuring the following
parameters: total suspended solids, volatile
solids, COD, VFA, pH, Alkalinity,
Phosphorous, nitrogen and daily bio gas
production were determined in accordance
with standard methods.
Result and Discussion
Performance of anaerobic digester

2. Acidification
3. Methane Formation
These stages are shown in fig. is as follows:

From the pre digester tank, the slurry enters
into the main digester. At this stage the
digestion process is started. ‘Digestion’ is a
biological process that occurs in the absence
of oxygen and in the presence of anaerobic
organisms at ambient pressure and
temperatures of 35-40ºc. We are maintaining
the temperature into the digester range 30-37
ºc.
The gas is produced in main digester and
collected in tube. The gas is collected in the
tube the tube is swell. And the day to day
biogas is measured.At the side of tube the gas
outlet valve is provided to easily removal of
the gas by user’s requirement.
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The plant is started with digested slurry and food
wastes then we are getting result of biogas yield
from this organic waste upto .The rate of loading
increases slowly to stabilize the digester. The
biogas is measured after 15 days intervals.
Biogas is produced through the conversion of
organic matters by anaerobic microorganism.
With conversion of organic matters into biogas
the amount of organic matters would be reduce.
In this paper concluded that AD is excellent
method of treating the food waste with controlled
environmental issues. The rate of loading
increases slowly to stabilize the digester. The
model is in working condition and the partially
the results of the biogas is 0.325CH4/g. biogas
production rate in batch condition is directly
equal to specific growth of Methonogenic
bacteria. The value of BOD 50-55% and COD
35-40% is reducing. The COD removal
efficiency is 50%. A decrease in the processes
pH was observed in the first few days of the
digestion and this is due to high volatile fatty
acid (VFA) formation. The pH increased to its
normal operating value after VFAs metabolism.
The pH was observed to increase substantially
with little variation on the commencement of the
batch operation and also the gas production
increases.PH was measured after 15 days interval
from starting of project and shown in graph:

8
7.8
7.6
PH

Working of pilot model:
Firstly we fed the digested slurry of 50 lit.
which is taken from the another biogas the
purpose is to make a culture of the
microorganisms so that when fresh food
waste is added then biogas production is
enhanced after that the food waste is collected
and grinded into the grinder this waste is
converted into the slurry by mixing of equal
of quantity of water into it the loading
increases gradually.
Continuous Feeding of slurry is done for
several days to fill the pre digester fully.
At the pre digester the slurry is partially
digested and then it is transferred to the main
digester by liquid flow through outlet of pre
digester and inlet of main digester
respectively. The hot water is also mixed with
the waste to maintain the temperature in the
range of 30 – 40o c.
Anaerobic Digestion System consists
of the following three stages:
1. Hydrolysis

7.4
7.2
7
6.8
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I. I
Characteristics of food waste and sewage sludge
in this study

15. Biogas Plant Construction Manual Fixed-dome Digester: 4 to 20
Cubic Meters United States Forces – Afghanistan, Joint Engineer
Directorate Kabul, Afghanistan April 2011.
16. S.Ashok Kumar, C.Marimuthu, E.P.Balaji, S.ShakeelRiswan

Parameters
TS mg/l
SS mg/l
COD mg/l
VFA
Alkalinity mg/l
Phosphorous
Nitrogen mg/l
PH

Food
Waste
70,520
35,441
201,008
693.4
185.9
825
6274
4.4

Sewage
Sludge
45,100
37,968
17,116
593.4
114.8
278
1200
6.6

Biogas Production from Kitchen Waste Water using USAB Reactor
International Journal of ChemTech Research CODEN (USA):
IJCRGG [September 2014], ISSN: 0974-4290 Vol.6, No.9, pp
4135-4142.
17. S.Mohan, K.Jagadeesan Production of Biogas by Using Food
Waste

International
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Engineering Research
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Applications (IJERA) , Vol. 3, Issue 4, Jul-Agu 2013, pp. 390-394,
ISSN: 2248-9622.
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Abstract
Solid waste management is amajor problemwhich
occur worldwide.Municipal solid wastes, commonly
known as trash or garbage, are the solid wastes
generated from different municipalities.Improper
management of solid waste (SW) causes too much of
inconveniences. It is a big challenge all over the world
for human beings.. Solid waste management includes
the entire process of collection, transportation and
disposal of waste in proper mannerThe problem of
solid waste management (SWM) is also prevailing in
the urban environment of Dhule city. Therefore the
present study was taken to find out the problems and
prospects of solid waste management for Dhule city. A
detailed investigation was made regarding the
methods of practices associated with sources, quantity
generated, collection, transportation, storage,
treatment and disposal of solid waste in Dhule city.
The data collected fromquestionnaire, individual field
visit, and interacting with people which gives the
proper idea for solid waste management of dhule city.
At present stage open dumping is carried out into the
city which is very unhygienic and harmful for the
nearby locality. This paper will give the idea about
alternative solution for open dumping which does not
create any unhealthy condition.
Keywords—Solid Waste Management, Urban
Environment, Individual Field Visit.
I.
Introduction
Dhule district stretches between 20°38’ to21°61’’ at
north Latitude and between 73°50’ to75°11’ at East
Longitude. it is comes in the state of Maharashtra.
The city’s population by the end of 2011 is 3,75,559
.City is laying on the northern tip of Maharashtra.
Dhule city is the administrative headquarter of the
district. Dhule district covers a total area of about
8100 square kilometers .The district has one prime
river basin - the tapi basin. There are several tourist
places in this district.
Increase in rate of generation of solid waste is only
due to the rapidly growing human population and the
modern life style; the substantial increase in the solid
waste generation resulting into the contamination of
air, water and land resources.Dhule is one of the very
few well-planned cities of India
As in other Cities of India, disposal of Municipal
Solid Waste (MSW) poses greater challenges to the
Dhule city. It is estimated that 160 MTPD of MSW
are generated in Dhule. Currently, it is being collected,
transported and disposed at near to city at Sr. No.61 &
62 Area – 4 Ha, 67 R.. Dhule municipal corporation
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has treatthe solid waste by open dumping. These
practices attract lot of public and academicians
objection in view of open dumping of MSW,
obnoxious odour and flies menace etc. It also poses
great risk of ground water contamination due to
percolation. Finding a scientific solution to the MSW
disposal problem is prime consideration of the
Government as it is connected with public health
issues.
Chief sources of solid waste generated in Municipal
Areas
a) Household Waste.
b) Commercials.
c) Street sweeping.
d) Hotels and Restaurants.
e) Clinics and dispensaries.

Collection of Municipal Solid Waste
The bins are provided for storage of MSW at the
source into the city. The bins are common for both
decomposable and non-decomposable waste (no
segregation of waste is performed).The sweepers put
the road wastes into a wheelbarrow and then transfer
the waste to dustbins or collection point.

Transportation of Municipal Solid Waste
Transportation of waste is done through a trucks. The
transport vehicles are loaded manually and these are
used for only one shift in a day.. During the study
period, it was observed that vehicles transporting
waste were properly covered.
Disposal of Municipal waste
The MSW of Dhule city was being dumped on
authorized sites or was used to fill up the pits or low
lying areas. Total waste generated is dump on
approved site which is near from the Dhule city where
untreated 100-120 tonnes of MSW was being dumped
daily. The waste processing site is situated in the area
of 3 to 4 Acres.
II.

OBJECTIVE OF STUDY

There is following different objectives of my study on
solid waste management in the Dhule city:
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1) To characterized the waste generated and source of
waste generation in Dhule city.
2) To identify the solid waste management practices
existing in city.
3) To examine the current solid waste management
system of city.
4) To suggested about some different practices for
better
management
of
solid
waste
management for Dhule city.
5) To reduce the stress on existing management
system by giving alternative solution like composting.
6) To keep the environment of Dhule city clean and
healthy by systematic solid waste management
practices.
III.

LITERATURE SURVEY

Literature survey will be done for knowing the present
status of solid waste generation and also for knowing
the various disposal method and theories related to
solid waste waste management. Earlier work carried
out by the various researchers will be incorporated
there methods of disposal of waste and the way of
managing the solid waste will be mentioned.
Vijay Kumar*, Dr R. K. Pandit* studiedthe Solid
waste contains organic as well as inorganic matters .
Solid waste management includes the entire process of
dealing with solid waste ,starting from the collection
from the primary source to ultimately disposing off it
hygienically, so that it may not be a nuisance or create
any harmful effect on near by community .The solid
waste management involves , management at waste
generation level , storage at the source of generation ,
primary collection , street cleansing , temporary
storage at locality level , regular and periodic
transportation of this temporarily collected waste to
disposing sites and treatment plants.^Volume 3, Issue
3, March 2013.
Bundela P.S. 1 , Gautam S.P. 2 , Pandey A.K. 3 ,
Awasthi M.K. 2 , Sarsaiya S.are concluded that the
Agricultural application of Municipal Solid Waste
(MSW), as nutrient source for plants and as soil
conditioner, is the most cost effective option of MSW
management because of its advantages over traditional
means such as landfilling or incineration. However,
agricultural application of MSW can lead to a
potential environmental threat due to the presence of
pathogens and toxic pollutants. Composting is an
attractive alternative of MSW recycling. Application
of MSW compost (MSWC) in agricultural soils can
directly alter soil physicochemical properties as well
as promote plant growth, Volume 1, No 4, 2010
Ch. Bhavannarayana et al, A trend of significant
increase in municipal solid waste generation has been
recorded worldwide. This has been found due to over
population growth rate, industrialization, urbanization
and economic growth. Consumerism speed has been
found very high covering around more than 50% of
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total population since last decade due to higher
economic growth, which has ultimately resulted in
increased solid waste generation. Municipal solid
waste generation showed different trend and a positive
correlation with economic development in term of
kg/capita/day solid waste generation at world scale.^
IJRRPAS, 2(3).473-481, ISSN 2249-1236
Tom L. Richard The recent upsurge of interest in
composting the organic fractions of municipal solid
waste (MSW) builds on largely successful efforts with
composting yard trimmings, agricultural wastes, and
sewage sludge. While experience with these other
materials is helpful in considering an MSW
composting program, there are a number of challenges
unique to MSW which need to be addressed. MSW
contains materials which vary widely in size,moisture,
and nutrient content, and the organic fractions can be
mixed with varying degrees of non-compostable
wastes and possibly hazardous constituents.
Manufacturing a marketable compost product from
this material requires a range of physical processing
technologies in addition to the biological process
management common to other types of composting.
Four tasks are central to the design of a modern MSW
composting system: collection, contaminantseparation,
sizing and mixing,and biological decomposition.
P. U. Asnani studied that solid waste management is
one among the basic essentialservices provided by
municipal authorities in thecountry to keep urban
centres clean. However, it isamong the most poorly
rendered services in the basket—thesystems applied
are unscientific, outdated and inefficient;population
coverage is low; and the poor are marginalized.Waste
is littered all over leading to insanitary living
conditions.Municipal laws governing the urban local
bodies do nothave adequate provisions to deal
effectively with the evergrowing problem of solid
waste management. With rapidurbanization, the
situation is becoming critical. The urbanpopulation
has grown fivefold in the last six decadeswith 285.35
million people living in urban areas as per the2001
Census.

IV.

LAYOUT OF WORK

The present project work will be aimed for solid waste
management of Dhule city. In this study the solid
waste generated by Dhule city from various sources is
dispose and manage properly and following
methodology will be used1. Identify the survey area (by maps available on
internet)
2. Collect information about
a. Different areas of city
b. Their location and size
c. Visited the city
3. Divided the city in to different zone
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a. industrial area
b. Residential area,
c. Hospitals and clinics
d. commercial area
4. Collect the information about the transportation of
solid waste generated through
a. Questionnaire with staff of SWM
b. Questionnaire with residing peoples
5. Collect information about the disposal of solid
waste in city through
a. Questionnaire with staff of SWM
b. Individual field visit
6. Analysis of collected information and give alternate
solution.
V.

pit, and rain does not get in to damage the
decomposition process. In warm climates, about one
month after the pit has been filled the compost can be
turned over and checked. After one month cover is
removed and all the materials are turned over into the
second pit,i.e. from pit A to pit B. It is important to
put the materials from the top of pit A into the bottom
of pit B, and so on, with the materials from the bottom
of pit A getting to the top of pit B. The materials can
be mixed together, but they should be added in layers
20–25 cm thick and sprinkled with water to makesure
they stay moist, but NOT soaked. Different Test are
carried out such as temp., PH, BOD and COD and
results obtain are shown in table no 1.

METHODOLOGY

The solid waste from the different random site was
collected, from bins provided by existing system of
waste management. For the purpose of sample
collection I put the bins selected for sample collection,
there for the sample was collected in these bags was
taken out and examine by taking weight of that bag.
Then the waste is take out from these bags and sorted
in to different categories and weighted for
measurement of composition of particular type of
waste. And for the measurement of the amount of road
side waste I, take survey of the area of waste
deposition. And from this I observed that amount of
organic waste is more. organic waste collected per day
is near about 100 MT. And total waste generated in
city is 160 MT/day so that composting is proper way
of disposing organic waste.Prior to composting of
MSW, the maximum particle size was restricted to 1-2
cm in order to provide better aeration and moisture
control. I have preferred Indore compost preparation
method because it is done over a short period of time
andin a systematic way of putting the materials
together. This method is most suitable for the rainy
season when there are plenty of materials, e.g. weeds,
to put into the compost. However, the place for
making compost should be well-drained and easy to
protect from floods and excess rain. The compost can
be made either by piling in a heap or heaps, or in a pit
or pits. In this method damaged crops that cannot be
sold or eaten, can be collected together and organized
for making compost.Clear the site of stones, weeds
and grasses, but do not cut down any youngtrees.
Instead, put the site so it is in the shade of the tree(s).
The tree(s) will grow, provide shade and protect the
compost heap. Mark out the area for the compost
heap. A minimum area is 1.25 m x 1.25 m. If it is
smaller than this, the heap will dry out quickly so
compost will not be made properly. The area can be
larger, up to 3 m x 2.5 m.The compost is fed in layers
25 mm.After the pit is full of compost making
materials, the top should be covered withwet mud
mixed with grass and/or cow dung, and wide leaves
such as those of banana, pumpkin or even from fig
trees, and/or plastic so the moisture stays inside the
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Days

Temp in

PH

10
20
30

40
42
45

8.44
8.2
7.9

BOD
in
mg/lit
730
560
330

COD
in
mg/lit
832
616
524

Table no -1
VI.RESULT AND DISCUSSION
The project is in working condition and the result
obtain in table no 1 are partial. from the above result
temp is rises upto 45 to 50 .And value of BOD and
COD are decreases upto40 to 50% at the end of 30
days. Composting is lengthy process but the final
product is very useful for agricultural purpose. Open
dumping of solid waste required more area and it
create unhealthy environment as compared to this
composting required less area and Agricultural
utilization of compost is the most costeffective MSW
management option.
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Use of High Pressure Autoclave for Chemical Recycling of
Plastic Wastes
Vishvanath Zope
Head, Department of Chemistry, Moolji Jaitha College, Jalgaon, Maharashtra, India
Abstract — High pressure autoclave of 500 mL
capacity, facilitated with temperature control panel
working under maximum pressure up to 100 kg/ cm2
or 1500 psi, and maximum temperature up to 250 OC
was found to shorter the reaction time for chemical
recycling of plastics wastes. Depolymerisation of
polyester waste was carried out by saponification
reaction. Yield of depolymerised product was obtained
up to 85% for 2.5 h reaction time. Product obtained
was characterized by chemical as well as instrumental
analysis such as M.P. (sublimation), acid value and
FTIR Spectra. The results agree with pure
Terephthalic acid (TPA). Chemical kinetics of this
reaction shows that it is a first order reaction with
respect
to
polyethyleneterephathalate
(PET)
concentration which is in the order of 10-2 min-1.
Keywords
— Depolymerization,
Thermodynamics, Terephthalic acid

Kinetics,
Figure 1 Recycling loop.

I. INTRODUCTION
Polyethylene terephthalate (PET) is
semi-crystalline thermoplastic polyester widely used
in the form of fibers, sheets and films. PET is
characterized by high mechanical strength and low
permeability to gases, with good aesthetic appearance.
It is non-toxic material having high resistance to
atmospheric and biological agents.
PET is condensation thermoplastic
polymer produce by the reaction of terephthalic acid
(TPA) with mono ethylene glycol. PET was first used
commercially in the 1950s as Terylene and Dacron in
the form of fiber. Now a day PET is commonly and
widely used in the form of film for X-ray photographs,
magnetic recording tapes, packaging and many
industrial uses. In the 1970s technology was
developed to use PET as rigid container. Since then
the container market has grown very rapidly.
Particularly the mineral bottles, soft drink bottles
made by PET are accepted by the society. Polyester is
the major fiber used in non-woven interlinings,
interfacing, filtration media, surgical and medical
products, agricultural clothes, coated and laminated
packaging.
Since the first recycling of PET in 1977
(Miller 2002), many studies have been conducted to
investigate PET recycling methods (Helwani et al.
2009; Patterson 2007; Yoshioko et al. 1994, 2001),
and the recovery rate of consumed PET has been
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consistently increasing. The world consumption of
PET packaging is expected to about 19.1 million tons
by 2017, with 5.2% increase per year between 2012
and 2017 (Smithers Pira 2012). The recycling of
plastic wastes is well illustrated1 by Figure 1.

On the basis of chemical
composition, manufacturing and conversion process
and recycling techniques, PET is treated as one of the
best eco-friendly polymer in world. PET bottles are
extensively consumed for drinks and beverages in
residential houses, restaurants, stadium, railway
stations airports, entertainment venues and other
public places, therefore collection and recycling of
post-consumer PET bottles need not be overlooked.
Disposal of plastic waste into landfills has become
increasingly prohibited due to high cost, legislative
pressure and environmental pollution. Growing
environmental awareness and reduction in landfill
have promoted plastic recycling program in most of
the countries2-3. Currently, however only 25 % of
plastic waste is being recycled. The PET generally has
second highest scrap value after aluminum3.
Hydrolysis of PET can be done by high pressure and
temperature to depolymerise PET into TPA and EG.
Many researchers reported that hydrolysis of PET with
water can be either acid catalyzed or base catalyzed 4-5.
In our study besides these methods we are successful
to depolymerise PET at high temperatures and
pressures without catalyst6. In our study these
processes are under taken for investigations of
velocity constants, frequency factor, enthalpy of
activation7-8, entropy of activation, free energy of
activation, and equilibrium constant. These data are
required by chemical engineers for designing of
reactor or to scale up the established equipment.
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II. EXPERIMENTAL
A. High Pressure Autoclave
It was provided with vent valve, liquid sampling
valve, gas inlet valve, automatic cooling system,
temperature alarm system etc. Liquid sample after
definite time interval can be withdrawn from liquid
sample valve. The autoclave was equipped with
silver rupture disc having a burst rating of 1600 psi
pressure at 250OC. In order to mix the reaction
mixture homogeneously autoclave was facilitated
with stirrer having magnetic drive. The magnetic
drive was of zero leakage and maintenance free,
which was facilitated with magnetic coupling
directly driven by the motor. High energy
permanent magnet was fixed inside the inner rotor
and on inner side of the external shell.

Fig.2 High Pressure autoclave

The gland (magnetic drive) was always kept
cooled by supplying ordinary tap water through
gland cooling system to increase lifetime of the
system. The cooling was continued even after the
heating was stopped otherwise the temperature of
the magnet may increase due to heat transfer.
Magnets can withstands maximum up to only
70OC. Thereafter at about 80OC they lose their
property. This will render the drive useless as its
torque will reduced to 20%. For 0.5 L autoclave,
the torque capacity of magnetic drive is 20 kg.cm.
in maximum permissible viscosity of the liquids
up to 50,000 centistokes.
Always the precautions were taken that cylinder
gas pressure should more than the autoclave
pressure to avoid flow of autoclave reaction
mixture in to cylinder, as it may create serious
problem. First the gas inlet valve was closed and
gas pipeline was pressurizing by releasing the gas
from the cylinder. As soon as the pressure gauze
reading of hose pipe line was more than the inside
pressure of autoclave, gas inlet valve was opened
and charged the gas to achieve desired pressure
and inlet valve was closed tightly. To release the
gas at the end of the reaction, vent valve was used.
The sample for the analysis was withdrawn at
definite time intervals from liquid sample valve.
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B. Depolymerization of PET waste at high
temperature and high pressure:
The PET waste was chilled for its brittleness and
grounded in to desired particle size of 425μm to
create maximum surface area for heat and mass
transfer in the reaction vessel. 0.5 L capacity high
pressure auto autoclave was used for all hydrolytic
depolymerisation experiments. The autoclave was
well equipped with constant rotating stirrer at the
speed of 500 rpm, which ensures the proper
mixing of reaction mixture.
10 g of PET waste and 300 mL water of very high
purity of HPLC grade (1:30 w/v), were charged in
vessel of autoclave. The vessel was heated for 2
hours. After the specified time interval and the
reaction temperature, the vessel was cooled
suddenly and removed from heating collar. The
vessel was subsequently opened and the product
was removed. It was treated with sodium
hydroxide to form sodium salt of terephthalic acid
then acidified with hydrochloric acid; a white pure
precipitate of TPA was obtained. It was filtered,
dried and weighed. Sodium hydroxide treatment
followed by hydrochloric acid was given in order
to obtain pure TPA. After drying it was grounded
up to fine powder using mortar and pestle.
Similar experimental procedure was repeated for
various pressures such as 100, 200, 300, 400, 500,
600, 700, and 800 psi. at 100, 150, 200 and 2500C
respectively.
Similarly
for
kinetic
and
thermodynamic studies, the experiments were
carried out for the reaction time 30, 60, 90, 120
and 150 min. at 200 and 2500C maximum
temperatures. All these experimental processes
were carried out in batches.
III. RESULT AND DISCUSSION
A. Kinetics of hydrolytic depolymerisation of PET
waste The kinetic study of depolymerisation was
under taken on the basis of product depolymerised
and its residue. The velocity constant of
depolymerisation was calculated by using formula,
k = [2.303/t] log [a/(a-x)],
Where, a = initial weight of PET waste in gram,
k = velocity constant of the reaction,
x = amount of PET depolymerised in gram at
time‘t’.
On the basis of results obtained, the velocity
constants 1.773x10-2 min-1 and 6.909 min-1 were
recorded for the depolymerization reaction at 200
and 2500C
B. Verification of First Order Kinetics The straight
line natures of the graph of log {a / ( a-x)} versus
time in minute and almost passing through origin
shows the first order reaction kinetics. Slope gives
the values of velocity constants 1.773x10-2 and
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6.909 x10-2 min-1 at 200 and 250 OC respectively
Fig.3.

C Energy of Activation
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log[a/(a-x)]
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Verification of First Order Kinetics of
Depolymerisation of
PET Waste at 200 and
250OC Temperatures.

Fig. 6 Variation of log K With 1/ T At 500, 600 700 And 800 psi
Pressure

.

50
100
Time (min.)

Fig.4 Graph of velocity constants versus time

Parallel nature of the Fig. 4 shows that the
velocity constants remain constant at both the
temperatures. At higher temperature i.e. 250OC it
is about four times higher than at 200OC.

(1/T) (1/K )

log k

-2
-2.50.002
-3

0.00225

0.0025

0.00275

-4
-5

Table.1 Thermodynamic parameters

200
300
400
500
600
700
800

-3.5
-4.5

Table 1 shows the values of intercepts and slops at
various pressures 200, 300, 400, 500, 600, 700, and
800 psi. These values provide frequency factors and
energy of activations. The enthalpy of activation was
calculated by using values of energy of activations at
200Oc.

200
300
400

-4900
-5041
-5235
-3349
-3484
-3366
-3586

9135
8796
8551
6257
6079
5874
5844

9127
8788
8543
6249
6071
5866
5836

8.21
8.49
8.90
4.86
5.09
4.88
5.26

Fig. 5: Variation of log K With 1/ T At 200, 300 And 400
psi Pressure
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Frequency
factor (A)
x105 min-1

0

Intercept

0

ΔH
KJmole-1

0.005

Ea
KJmole-1

0.01

Slope

0.015

The energy of activation and frequency
factor are obtained by plotting Arrhenius graph log k
200 versus 1/T at various pressures as shown in Figs.5 and
6. The intercept and slop of the Arrhenius plot give
250
frequency factor and energy of activation respectively.
These two thermodynamic parameters at various
pressures are shown in Table 1. It is clear from above
results that there is no significant increase in values of
energy of activation and frequency factor with varying
150
the pressure from 500 to 800 psi.

Pressure
psi.

Velosity const.

0.02

807.6
315.5
165.1
1.841
1.233
0.765
0.734

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

1.
2.

3.

4.

IV. CONCLUSIONS
High pressure autoclave was found to be the
effective reactor to shorten the reaction time.
Neutral water hydrolysis of PET is only
possible using High pressure autoclave above
200 psi pressure.
Neutral water hydrolysis (depolymerization) of
PET was found to be first order kinetics having
velocity constant value in the order of 10-2 min1
.
Energy and enthalpy of activations decreases
with increase in pressure indicating less
amount of energy is required for reaction.
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Abstract: In this paper importance of human power
as an alternative energy source is investigated,
since beginning to present state and its future
scope. Natural fuel use is increased due to
industrial development and these sources oil, coal
and natural gas reservoirs are limited. Energy
crises need to search for alternate source of energy
that is specifically renewable energy. Human
power credit is more because of health benefit as a
source of energy. More effective use of human
power could be achieved through properly
designed mechanisms. Human power as prime
mover used to operate working unit is termed as
human powered machine. Design considerations
for bicycle mechanism are discussed in this paper.
Owing to appropriate and most effective
technology to use human power efficiently is
bicycle technology. In bicycle technology operator
uses mostly pedal to operate machine and transmits
power through crank, chain and freewheels to the
working unit. This machine is widely used to
generate electric power, to operate various home
appliances, to drive water pump, harvesting
activities in agriculture sector and simultaneously
useful for physical fitness of operator.
Keywords: Human Power machine, Bicycle
Technology, Dinapod, Flywheel.
I.

INTRODUCTION

Energy is the driving force of modern societies, and
generation and utilization of energy are essential
for socioeconomic development. Per-capita energy
consumption levels are often considered a good
measure of economic development. In recent years,
energy scarcity has become a serious problem due
to depletion of non-renewable energy sources,
increasing population, globalization of energy
intensive economic development, environmental
pollution, and global warming [3].
In this context, the field of renewable energy
represents a new frontier for the academic and
research community, due to the following factors:
• Depletion or unreliability of non-renewable
energy sources, e.g., oil
• Environmental pollution, e.g., due to coal use
• Needs of increasing population, especially in
resource-scarce developing countries
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• Global Warming/Climate changes
• New applications in modern, high-tech settings –
e.g., wearable computing and portable consumer
electronics
While in developed countries the energy problem is
one of short-term scarcity or optimum use, an
estimated 40% of the world’s population – or, 2
billion people mainly in the less developed
countries – do not have even have access to
electricity. Moreover, this number is expected to
double by the year 2050.
The reasons for this limited access to electricity in
developing countries are the lack of energy sources
such as coal, oil, or nuclear energy, and – even
where such sources exist – the lack of expensive
capital to exploit existing resources. While the
costs of renewable energy sources such as solar and
wind energy are falling gradually, these
technologies are still far too expensive for
developing countries, where about half the
population has incomes of less than two dollars a
day.
In recent years, there have been many interesting
developments in the field of human power
conversion. In the present paper, a method of
harnessing the power of children's play in
playgrounds and public places, on devices such as
the seesaw, merry-go-round, and swing is
proposed.
Data for 24 people, aged from 16 to 61 years old,
riding a bicycle for 17 km (10 miles) were recorded
and analyzed. During data logging procedure the
average power of a biker varied between 215W to
375W. The graph in Fig. 1.1 shows the maximum
duration of human effort for different levels of
power. From this graph one can observe that
―healthy humans‖ can sustain approximately 75W
(0.1hp) for a full 8-hour period, while ―first class
athletes‖ can sustain approximately 300W (0.4hp).
And that is for a single (stationary) bike; they are
20 times larger for a medium-sized gym with 20
bikes. We believe these numbers are promising and
justify an attempt to harvest (part of) this energy
efficiently [1].
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III.

EXISTENCE OF HUMAN
POWERED OPERATED DEVICES

Interest in human power conversion declined in the
early 20th century due to several technological
developments:
Availability of cheap, abundant electrical
energy
Use of compact, powerful, and versatile
electricmotors and lights
Availability of cheap, disposable batteries
forportable use
Fig. 1.1: Human effort time Vs Sustained power; the maximum
duration of human effort for different levels of power (Glaskin,
2013)

II.

POWER LEVELS

The power levels that a human being can produce
through pedaling depend on how strong the peddler
is and on how long he or she to pedal. If the task to
be powered will continue for hours at a time, 75
watts mechanical power is generally considered the
limit for large, healthy no-athlete. A healthy
athletic person of the same build might produce up
to twice this amount. A person who is smaller and
less well nourished, but not till, would produce
less; the estimate for such a person should probably
be 50 watt for the same kind of power production
over an extended period. The graph in fig. 2.1
shows various record limits for pedaling under
optimum condition. The meaning of these curves is
that any point on a curve indicated the maximum
time that the appropriate class of person could
maintain the given average power level [2].

In recent years, human power conversion is making
a comeback due to a variety of economic,
environmental, and technological factors:
Applications in less-developed countries
and remotelocations of developed
countries (e.g., camping)
Use in portable computing, where
progress inbattery technology lags behind
developments inlaptop PCs
Use in wearable computing and
communicationdevices, where absence of
batteries or usable energy in remote
locations such as battle fieldshinders their
continuous use
Energy shortage and high cost of
solar/wind power
Use in emergency situations, e.g.,
earthquakes andhurricanes
Energy conservation – e.g., to minimize
energyrequirements in power assist
devices for elderly and disabled
Environment friendly – batteries are
energy intensive to produce and are nonbiodegradable
Advances in actuators, materials, and
energy storagetechniques
Technological challenges – e.g., humanpoweredflight, with spin-off benefits
A. HUMAN POWERED MACHINES
These are the human power magnification units
driven manually, the units may be driven by hand
or foot. Thus, the human powered machines can be
categorized as:

Fig.2.1 Human Power Output Pedaling

Power levels are also directly related to the
environment of the person doing the pedaling. To
be able to continue pedaling over an extended
period, a person must be able to keep cool whether
because the ambient temperature is low enough or
because there is adequate breeze.
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1. Hand Operated Human Powered Machines:
These machines are operated by hand and are
available in the following forms
i. Hand Crank with Gear Transmission
Unit: Rotary motion of crank is transmitted through
gear train. Gear train may be used to rise speed
and/or torque, e.g. Sugarcane Juice extractor.
ii. Hand Crank with Chain Drive: Rotary
motion of crank is transmitted through crank and

http://www.ijettjournal.org

Page 418

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

chain drive as in bicycle, e.g. Tri-cycle for
orthopedically handicapped person.
2. Foot Operated Human Powered Machines: These
machines are operated by foot and following two
basic forms of foot operated human powered
machines are available
i. Treadle Powered Unit: To drive treadle
powered unit operator uses one foot to pedal the
machine. These machines are available with
following mechanical arrangements,
Treadle Powered Unit with Crank, Connecting
Rod: The oscillating motion of pedal is converted
in to rotary motion through crank and connecting
rod and then is transmitted to processing unit.
Chain and crank or belt and pulley may be used for
further transmission, e.g. Sewing Machine
ii. Bicycle Technology: The rotary motion
of foot pedal is transmitted through crank, chain
and sprocket to the processing unit.
In this paper we are mainly focusing on the single
bicycle electricity generation.
IV.

Fig.4.1: Base (Home Trainer) attached to bike

Testing shows that the back wheel can turn freely
without any obstacles in the way.
Attach the motor i.e. Generator to the base and
calculate the gear ratios to figure out what size
pulley would be most suitable for the application.

DESIGN OF BIKE-POWERED
ELECTRICITY GENERATOR

The intention of this paper is to build a straight
forward human powered generator from a used
bicycle and to use it to power light bulbs, blenders,
cell phones, laptops, and other small appliances.
Following is the general design procedure of the
single bike electricity generator.
Parts Tools:
-2"X4"Wood
-Wrench
-V-belt
-Saw
-Diode
-Wood screws or nails
- Battery
- Hammer or Screwdriver
- Inverter
- Tape Measure
- Wire
- Screwdriver
- Motor (12-V or higher)
- Perforated plumbers steel
Design a base which lifts the rear tire off the
ground. The base should also support a motor with
the shaft facing the wheel.

Fig. 4.2: Motor or Generator

Fig. 4.3: Base with motor.

For more efficient production a flywheel should be
placed on the motor (like in the picture) or if an
exercise bike is used the wheel should already be a
flywheel.
To measure the rpm and the speed attach a
tachometer/speedometer to the bike.
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equipped with front and rear derailleurs
was used for the experiments. The front
derailleur moves the chain across two
chain rings having c1 = 47 and c2 = 52
teeth respectively. The rear derailleur
moves the chain across six sprockets
which have s1 = 14, s2 = 17, s3 = 20, s4 =
22, s5 = 24 and s6 = 26 teeth respectively.
2.

Home trainer: supports the weight of the
bicycle and the user and also plays the role
of a multiplicative system. The rear wheel
of the bicycle connects to the cylinder of
the trainer, which has a diameter dc = 3
cm, multiplying the cylinder speed with a
factor of 23. This multiplication is needed
due to the generator requirements.
Movement (rotation) is transferred
between the wheel and the cylinder only
based on the friction between them. The
home trainer can be used with virtually
any type of bicycle extending the latter's
functionality (from road bicycle to indoor
fitness bicycle) so the user will no longer
need two different equipment’s this way
saving both money and depositing space.

3.

Transmission module: a pulley was
installed on the cylinder of the trainer,
which is connected with the pulley of the
generator through a transmission belt. The
diameters of the pulleys are the same and
the transmission ratio is 1.

Fig. 4.4: Bike set up.

Attach the Volt meter and the ammeter to be able
to take measurements.
The main goal was to develop a simple and
modular system that can be used both in gyms and
at home without special mechanical or electrical
skills. The basic idea is to connect a bicycle to a
static system capable of transforming the rotation
of the pedals into electric energy. The system that
converts mechanical energy into electric energy
consists of two blocks:
A. Mechanical Block – has the role to
transfer the rotation movement of the pedals and
adapt it to the generator requirements.
B. Electric Block – has the role to convert
the energy provided by the mechanical block into
electric energy.
A.

Mechanical block

The mechanical block was designed starting from
the following assumptions:
1. Use available components that should not
change their functionality. In other words,
every part of the mechanical block is an
independent device that can be further
replaced with better or cheaper versions.
2. Use recycled and refurbished components.
The "age" of the components does not
matter as long as their initial functionality
is not altered or damaged.
3. Use low-budget equipment. Assuming
that the system will be replicated for many
fitness devices, its cost should be as low
as possible. 4. 4.
4. Individual components must allow fast
and safe connectivity and operation

Figure 4.5: Bike-powered electricity generator; scavenging
system – mechanical block and electric block

B. Electric block diagram
The electric block diagram is presented in fig.4.6.

In Fig. 4.5 the physical system is presented. The
mechanical block consists of:
1.

Fitness bicycle: a regular road bicycle
with dr = 71 cm (28 inch) wheels and
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V.

Fig. 4.6: Electric block diagram

Where:
G – Generator
B – Group of lead–acid rechargeable batteries
I – Inverter
A – Ammeter
V – Voltmeter
K – Switch
There were three options for choosing the
generator: car alternator with an integrated voltage
regulator, car alternator with an external voltage
regulator and a permanent magnet alternator. The
three criteria used in choosing the generator were:
1. The generator output voltage should
comply with the battery charging conditions. For
this reason, the output voltage should be between
14.2V and 14.8V. [1]
2. The connections between the
components should be very simple.
3. Embedded regulator into alternator
chassis would be preferred since it may help save
space, reduce wiring demands and the system
would be less susceptible to mechanical damages
due to error in handling or even during regular use.
The generator (G) that meets all above
requirements is the automotive alternator with
integrated voltage regulator. The availability on the
market, the variety of shapes, sizes and outputs
have been other advantages that have been taken
into consideration when choosing this unit for
prototype implementation. Furthermore, the
working principle was validated, over many years,
by the automotive industry, where more severe
challenges (extreme temperatures, humidity, high
revs) are met. To temporarily store the harvested
energy a group of 12V lead – acid batteries (B) was
used. In order to deliver the stored energy into the
(local or regional) power network we also use a
300W, 12Vcc/220Vca inverter (I). The voltmeter
(V) and the ammeter (A) have a double
significance: they are used during the experimental
stage but they are replaced with transducers for the
batteries management in the final solution.
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SYSTEM FUNCTIONALITY

The equation that calculates the generator
pulley speed, as a result of pedals rotation
movement is:
N(t) = Nped(t) ∙ m1 ∙ m2 ∙ m3……………
(1)
with:
m1 = ci / sj; m2 = dr / dc; m3 = dpt / dg
….(2)
Where: N – generator pulley speed [RPM]
Nped – Pedals speed [RPM]
ci – Chain ring dimension [teeth]
sj – Sprocket dimension [teeth]
dr – Rear wheel diameter [cm]
dc – Home trainer cylinder diameter [cm]
dpt – Pulley home trainer diameter [cm]
dg – Pulley generator diameter [cm]
Table 5.1 presents the "theoretical" values of the
generator speed and the values of the output
current, considering the output voltage rather
constant and the mechanical block power much
bigger than the generator power. The output current
values Ig were taken from the alternator
characteristic Ig = f(N) (Delco Remy, 2008).
Table 5.1:Theoretical values of the generator speed and the
values of the output current

m1
c1 / s6 = 46 /
26
c1 / s5 = 46 /
24
c1 / s4 = 46 /
22
c1 / s3 = 46 /
20
c1 / s2 = 46 /
17
c1 / s1 = 46 /
14
c2 / s6 = 52 /
26
c2 / s5 = 52 /
24
c2 / s4 = 52 /
22
c2 / s3 = 52 /
20
c2 / s2 = 52 /
17
c2 / s1 = 52 /
14
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m2

23

Nped

60

N
2441

Ig
50

2645

54

2885

60

3174

64

3734

71

4534

76

2760

56

2990

61

3261

65

3588

70

4221

74

5125

77
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FINDINGS FORM REVIEW OF
LITERATURE :

The main goal of this study is to demonstrate that
the energy from stationary bikes is worth
scavenging by showing that the energy produced is
not negligible. Therefore, to determine the
characteristic of generated energy versus generator
speed (determined by pedals speed) as a functional
characteristic of the system. Owing to the linear
dependence of energy with Ig (considering the
voltage Vg rather constant), the generated current
(Ig) can be used as a measure of the energy
produced by the system. The measuring process
consists of two indirect procedures: calculus of the
generator speed and evaluation of the produced
energy. We calculate the generator speed using
equation (1), starting from the speed of the rear
wheel measured with a bike computer. The
produced energy is evaluated using a set of bulbs
(having different powers - 8W, 15W, 25W, 40W,
75W) as the generator load.[1] We have used an
increasing load, determining the values of speed
corresponding to each load value: we increase the
speed until p bulbs (totalizing P watts) light up, and
we log the data point as the speed necessary to
generate P watt.
Further analyzing the data, we could still determine
the system functional characteristic starting from
the generated current values, knowing that
theoretical characteristic of the generator is unique.
Therefore, we built the pairs (Ig, Nalternator) presented
in Table 6.1; the resulting characteristic is
presented in Fig. 6.1.
Overall, our results show that the designed system
is capable to scavenge (some of) the energy
produced by the biker on a stationary bike but the
collected energy heavily depends on the losses in
the system before reaching the collection point.
Some of these losses do not appear in professional
gym equipment but need to be addressed for homeuse systems like the one proposed in this paper.
Minor improvements at the mechanical block (as
indicated above) should increase the generator's
speed and, consequently, the output current.

where:
Nalternator – Actual generator pulley speed [RPM]
N – Calculated generator pulley speed [RPM]
Ig – Generated current [A]

Actual System
Characteristic

7
6
Ig[A]

VI.

5
4
3
2
1
0
1084

1134

1184

1234

Generator Pulley Speed[RPM]
Fig.6.1: Actual system characteristic
VII.

CONCLUSION

In conclusion human power there is vast scope in
economical use of Bicycle mechanism as an
alternative energy Source thereby renewable
energy generation as well as exercising for good
health cause.
In this paper an energy scavenging system built
with recycled, independent components and
targeted at energy consumed while exercising is
presented. The amount of harvested energy is more
than sufficient to motivate us not to let it be wasted
into heat or other forms of un-useful energy. While
building the scavenging system authors observed a
couple of problems related to both interconnections
between mechanical and electrical systems, as well
as interconnection between the scavenging system
and the electrical network. Solutions for these
problems are reviewed. Economical perspective
shows vital utility due to the recycled components,
the system is affordable. All the components can
still be used separately.

Table 6.1: Experimental values
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Ig
0.65
1.25
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5.41
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Abstract.- Modern Power Transmission networks are
becoming increasingly stressed due to increasing
demand of electricity and restrictions on building new
transmission system. Decreasing power system
stability is one of the major problems of such a
stressed system following a disturbance. Flexible ac
transmission system (FACTS) devices are found to be
very effective in a transmission network for better
utilization of its existing facilities without loss of the
desired stability. The static synchronous compensator
(STATCOM) and Static Var Compensator (SVC) are
the shunt devices of the flexible AC transmission
systems (FACTS) family. When system voltage is low,
STATCOM generates reactive power and system
voltage is high that’s time itsabsorb reactive power
while Static Var Compensation is recover the loss of
stability at the time of fault.
Keywords: Flexible AC Transmission Systems
(FACTS), FACTS Controllers, SVC, TCSC, SSSC,
STATCOM, Power Systems, Power System Stability,
Oscillatory Stability, Small Signal Stability, Transient
Stability, Voltage Stability.
I.
INTRODUCTION
The available power generating plants are often
located at distant locations for economic,
environmental and safety reasons. For instance, it
becomes cheaper to install a thermal power station at
pit-head instead of transporting coal to load centres.
Hydro power is generally available in remote areas
and a nuclear plant may be located at a place away
from urban areas. Additionally, modern power
systems are highly interconnected. Sharing of
generation reserves, exploiting load diversity and
economy gained from the use of large efficient units
without sacrificing reliability are the advantages of
interconnection. Thus power must consequently be
transmitted over long distances. To meet the load and
electric market demands, new lines should be added to
the system, butdue to environmental reasons, the
installation of electric power transmission lines are
often restricted.
The power system may be thought of as a nonlinear
system with many lightly damped electromechanical
modes of oscillation. The three modes of
electromechanical oscillations are:
Local plant mode oscillations
Inter-area mode oscillations
Torsional modes between rotating plant
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In local mode, one generator swings against the rest of
the system at 1.0 to 2.0 Hz. The impact of the
oscillation is localized to the generator and the line
connecting it to the grid.
Inter-area mode of oscillations is observed over a
large part of the network. It involves two coherent
groups of generators swinging against each other at
1Hz or less. This complex phenomenon involves
many parts of the system with highly non-linear
dynamic behavior.
Torsional mode oscillations is associated with a
turbine generator shaft system in the frequency range
of 10-45 Hz. Usually these modes are excited when a
multi-stage turbine generator is joint to the grid
system through a series compensated line.
If the damping of these modes becomes too short, it
can impose severe constraints on the system ‟ s
operation. It is thus important to be able to determine
the nature of those modes, find stability limits and in
many cases use controls to prevent instability. The
poorly damped low frequency electromechanical
oscillations come due to inadequate damping torque in
some generators, causing both local-mode oscillations
and inter-area oscillations (0.2 Hz to 2.5 Hz) [1], [2].
The traditional approach employs power system
stabilizers (PSS) on generator excitation control
systems in order to damp those oscillations. PSSs are
effective but they are usually designed for damping
local modes. In large power systems, they may not
provide enough damping for inter-area modes. So,
more efficient substitutes are needed other than PSS.
In late 1980s, the Electric Power Research Institute
(EPRI) had introduced a new technology program
known as Flexible AC Transmission System (FACTS)
[3]. The main idea behind this program is to increase
controllability and optimize the utilization of the
existing power system capacities by reliable and highspeed power electronic devices. Thelatest generation
of FACTS controllers is based on the concept of the
solid state synchronous voltage sources (SVSs)
introduced by L. Gyugyi in the late 1980s [4].
II.
REVIEW OF LITERATURE
FACTS Controllers
FACTS are defined as “a power electronic based
system and other static equipment that provide control
of one or more AC transmission system parameters to
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enhance controllability and increase power transfer
capability. Basically, FACTS controllers can be
divided into four categories [7].
1) Series Controller
2) Shunt Controller
3) Combined series-series Controller
4) Combined series-shunt Controller
Table 1: Comparison among FACTS Controllers
Controller
Name
Type
Purpose
Used
Voltage
Shunt
Thyristor
SVC
Control
Power
Series
GTO
Flow
SSSC
Control
Voltage
Shunt
GTO
STATCOM
Control
Voltage
Shunt
and Power
and
GTO
UPFC
Flow
Series
Control
Power
Series
Thyristor
Flow
TCSC
Control
Shunt
Power
and
Thyristor
Flow
TCPAR
series
Control
In the late 1980s, the Electric Power Research
Institute (EPRI) formulated the vision of the FACTS
in which various power-electronics based controllers
regulate power flow and transmission voltage, and
they mitigate dynamic disturbances. Generally, the
main objectives of FACTS are to increase the useable
transmission capacity of lines and control power flow
over designated transmission routes.
A. First generation FACTS
First generation FACTS employs capacitor and
reactor banks with fast solid-state switches in
traditional shunt or series circuit arrangements. The
thyristor switches control the on and off periods of the
fixed capacitor and reactor banks and thereby realize a
variable reactive impedance. Except for losses, they
cannot exchange real power with the system.
Static VAR Compensator (SVC)
The SVC is a reactive shunt device that uses its
reactive capability to alter the bus voltage. It enables a
regulated voltage support. An SVCfor continuous
control contains a thyristor switched capacitor bank in
parallel with a bank of phase angle controlled reactors
and is connected to the transmission voltage level via
a transformer. The SVCinfluences electro-mechanical
oscillations like the PSS: itchanges the line transfer
(by controlling V)as well as modulates voltage
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sensitive loads. Depending on which of these effects
dominate, the SVC is placed either at the midpoint of
a long transmission line or near the load centre.
It is known that the SVCs with an auxiliary
injection of a suitable signal can considerably improve
the dynamic stability performance of a power system
[5]. In the literature, SVCs have been applied
successfully to increase the transient stability of a
synchronous machine [5]. Hammad [6] presented a
fundamental analysis of the application of SVC for
enhancing the power systems stability.

Thyristor-Swiched Bank of three
individiul
Reactorcapacitor
Fig.1:SVC model

B. Second generation of FACTS
The technologies described above are in operation
today, but new power electronic devices with a
potential for damping of electro mechanical
oscillations are constantly suggested. The voltage
source converter (VSC) type FACTS controller group
10 employs self-commutated DC to AC converters,
using GTO thyristors, which can internally generate
capacitive and inductive reactive power for
transmission line compensation, without the use of
capacitor or reactor banks. The converter with energy
storage device can also exchange real power with the
system in addition to the independently controllable
reactive power. The VSC can be used uniformly to
control transmission line voltage, impedance, and
angle by providing reactive shunt compensation, series
compensation, and phase shifting, or to control
directly the real and reactive power flow in the line
[8].
Static Synchronous Compensator (STATCOM)
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The emergence of FACTS devices and in particular
GTO thyristor-based STATCOM has enabled such
technology to be proposed as serious competitive
alternatives to conventional SVC [9]. From the
viewpoint of power system dynamic stability, the
STATCOM provides better damping characteristics
than the SVC as it is able to transiently exchange
active power with the system. The effectiveness of the
STATCOM to control the power system voltage was
presented [10]. However, the effectiveness of the
STATCOM to enhance the angle stability has not been
addressed. Abido [11] presented a singular value
decomposition (SVD) based approach to assess and
measure the controllability of the poorly damped
electromechanical modes by STATCOM different
control channels. It was observed that the
electromechanical modes are more controllable via
phase modulation channel. It was also concluded that
the STATCOM-based damping stabilizers extend the
critical clearing time and enhance greatly the power
system transient stability. Haque [12] demonstrated
that by the use of energy function, a STATCOM can
to provide additional damping torque to the low
frequency oscillations in a power system.

1990-94

1995-99

2000-04

2005-09

160
140
120
100
80
60
40
20
0
SVC

TCSC

STATCOM

SSSC

Fig.3Statistics for FACTS applications to power
systemstability
Table.2 Performance Analysis of FACTS devices
[13]

III.

POWER SYSTEM STABILITY

Stability is nothing but ability of power system to
remain in synchronism when different fault occur in
power system network such as symmetrical and
unsymmetrical fault of power system.
Fig.2:STATCOM Model
Table.2 shows the performance analysis of FACTS
devices. First column of Table .2 shows that series
compensator is good for load flow control. Second
column of the same table shows shunt compensator is
good for voltage stability. Third column of Table.2
shows that all FACTS devices are good enough for the
case of transient stability. A combination of shunt and
series can better perform load flow control, voltage
stability and transient stability. From the above
analysis it is clear that UPFC is one of the most
promising devices in FACTS concept.
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Power system stability is classified into three
categories
A. Rotor Angle Stability
B. Voltage Stability
C. Frequency Stability
A.

Rotor Angle Stability
Rotor angle stability is the ability of
synchronous machines of an interconnected
power system to remain in synchronism after
being subjected to a disturbance. It depends on
the ability to maintain/restore equilibrium
between
electromagnetic
torque
and
mechanical torque of each synchronous
machine in the system. Instability that may
result occurs in the form of increasing angular
swings of some generators leading to their loss
of synchronism with other generators.
The rotor angle stability problem involves the
study of the electromechanical oscillations
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inherent in power systems. A fundamental
factor in this problem is the manner in which
the power outputs of synchronous machines
vary as their rotor angles change. Under
steady-state conditions, there is equilibrium
between the input mechanical torque and the
outputelectromagnetic torque of each generator,
and the speed remains constant.
For convenience in analysis and for gaining
useful insight into the nature of stability
problems, it is useful to characterize rotor
angle stability in terms of the following two
subcategories: • Small-disturbance (or smallsignal) rotor angle stability is concerned with
the ability of the power system tomaintain
synchronism under small disturbances. The
disturbances are considered to be sufficiently
small that linearization of
system equations is permissible for purposes of
analysis [14].
For convenience in analysis and for gaining useful
insight into the nature of stability problems, it is useful
to characterize rotor angle stability in terms of the
following two subcategories:
Small-disturbance (or small-signal) rotor
angle stability is concerned with the ability of
the power system to maintainsynchronism
under
small
disturbances.
The
disturbancesare considered to be sufficiently
small that linearizationof system equations is
permissible for purposesof analysis.
Large-disturbance rotor angle stability or
transient stability, as it is commonly referred
to, is concerned with the ability of the power
system to maintain synchronism when
subjected to a severe disturbance, such as a
short circuit on a transmission line. The
resulting system response involves large
excursions of generator rotor angles and is
influenced by the nonlinear power-angle
relationship.

B
Voltage Stability
Voltage stability is the ability of a power system to
maintain steady voltages at all buses in the system
after being subjected to a disturbance from a given
initial operating condition.
It depends on the ability to maintain/restore
equilibrium between load demand and load supply
from the power system. Instability that may result
occurs in the form of a progressive fall or rise of
voltages of some buses. A possible outcome of voltage
instability is loss of load in an area, or tripping of
transmission lines and other elements by their
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protective systems leadingto cascading outages. Loss
of synchronism of some generatorsmay result from
these outages or from operating conditions thatviolate
field current limit [15].
C. Frequency Stability
Frequency stability is the ability of a power system to
maintain steady frequency following a severe system
upset resulting in a significant imbalance between
generation and load. It depends on the ability to
maintain/restore
equilibrium
between
system
generation and load, with minimum unintentional loss
of load. Instability that may result occurs in the form
of sustained frequency swings leading to tripping of
generating units and/or loads.
FACTS Applications to Deregulated Electricity
Market
Nowadays, electricity demand is rapidly increasing
without major reinforcement projects to enhance
power transmission networks. Also, the electricity
market is going toward open market and deregulation
creating an environment for forces of competition and
bargaining. Electricity utilities are in need to serve
more loads through their networks and also maintain
the system security. FACTS devices can be an
alternative to reduce the flows in heavily loaded lines,
resulting in increased load ability, low system loss,
improved stability of the network, reduced cost of
production, and fulfilled contractual requirements by
controlling the power flows in the network. Generally,
the changing nature of the electricity supply industry
is introducing many new subjects into power system
operation relatedto trading in a deregulated
competitive market
IV.
CONCLUSION
In this review, the present condition of power system
stability enhancement using FACTS controllers was
discussed and summarized. The essential features of
FACTS controllers and their potential to enhance
system stability was addressed. The location and
feedback signals used for design of FACTS-based
damping controllers were discussed.
The coordination problem among different control
schemes and damping oscillation of system was also
considered. Performance comparison of different
FACTS controllers has been reviewed. The likely
future direction of FACTS technology, especially in
restructured power systems, was discussed as well.
Inaddition, utility experience and major realworldinstallations
and
semiconductor
technologydevelopment have been summarized. A
more review ofFACTS applications to optimal power
flow andderegulated electricity market has been
presented.
ACKNOWLEDGMENT
It takes for me as a matter of pleasure to express my
sincere thanks to Mr.M.M.ANSARIfor his guidance

http://www.ijettjournal.org

Page 427

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

and suggestions during the completion of this paper.I
don’t have words to express my feelings for his timely
guidance and the help for material collection, books
for the seminar-III report.
I am also thankful to Dr. P. J. SHAH
(ASSOCIATE PROF. & HEAD of Dept. Electrical
Engg.) for his instructions provided to me during the
completion of the paper. Last, but not the least, those
are parents and friends who are being a source of
constant inspiration and encouragement for me to
carry out any work.

[6]

Hammad, A. E., “Analysis of power system stability
enhancement by static VAR compensators”, IEEE
Transactions on Power Systems, vol. 1, no. 4, pp. 222–227,
1986.

[7]

REFERENCES(SIZE 10 & BOLD)

[11]

Hingorani, N. G., &Gyugyi, L. (2000). Understanding
FACTS: concepts and technology offlexible AC transmission
systems (Vol. 1). M. El-Hawary (Ed.). New York: IEEE press.
Yong Hua Song, Allan T. Johns, “Flexible AC Transmission
Systems (FACTS)”, London, UK: IEE Press, 1999.
Hanson, D. J., Woodhouse, M. L., Horwill, C., Monkhouse,
D. R., Osborne, M. M., “STATCOM: a new era of reactive
compensation”, Power Engineering Journal,pp.151–160,2002.
Wang, H. F., Li, H., Chen, H., “Application of cell immune
response modeling to power system voltage control by
STATCOM”, IEE Proceedings on Generation Transmission
and Distribution, vol. 149, no. 1, pp. 102–107, 2002.
Abido, M. A., “Analysis and assessment of STATCOMbased damping stabilizers for power system stability
enhancement”, Electric Power Systems Research, vol. 73, no.
2, pp. 177–185, 2005.
Haque, M. H., “Use of energy function to evaluate the
additional damping provided by a STATCOM”, Electric
Power Systems Research, vol. 72, no. 2, pp. 195–202, 2004.
Erinmez, I. A., Foss, A. M., “Static Synchronous
Compensator (STATCOM)”, Working Group 14.19, CIGRE
Study Committee 14, DocumentNo.144, 1999.
P. Kundur, Power System Stability and Control. New York:
McGrawHill, 1994.
C. W. Taylor, Power System Voltage Stability. New York:
McGraw Hill, 1994

[1]
[2]
[3]
[4]

[5]

Kundur, P., “Power system stability and control”, McGrawHill, N.Y., 1994.
Rogers, G., “Power system oscillations”, Kluwer Academic
Publishers, USA, 2000.
Hingorani, N. G., “Flexible AC transmission”, IEEE
Spectrum, pp 40-45, 1993.
Gyugyi, L., “Dynamic compensation of AC transmission
lines by solid-state synchronous voltage sources”, IEEE
Transactions on Power Delivery, vol.9, no. 2, pp. 904-911,
1994.
Byerly, R. T., Poznaniak, D. T., Taylor, E. R., “Static
reactive compensation for power transmission system”, IEEE
Transactions on Power Apparatus and Systems, vol. 101, no.
10, pp. 3997–4005, 1982.

ISSN: 2231-5381

[8]
[9]

[10]

[12]

[13]

[14]
[15]

http://www.ijettjournal.org

Page 428

International
Conference
on Global Trends
Trends inand
Engineering,
Technology
and –Management
International
Journal
of Engineering
Technology
(IJETT)
Volume X(ICGTETM-2016)
Issue Y- Month 2015

CANNY SCALE EDGE DETECTION
R. Pradeep Kumar Reddy#1, Dr. C. Nagaraju*2, I. Rajasekhar Reddy#3
#1

Assistant Professor, Department of CSE
Y.S.R.Engineering College of YV University, Proddatur, Andhra Pradesh, India.
*2
Associate Professor, Department of CSE
Y.S.R.Engineering College of YV University, Proddatur, Andhra Pradesh, India.
#3
M.Tech Student, Department of CSE
JNTU Pulivendula, Andhra Pradesh, India.
1

pradeepmadhavi@yogivemanauniversity.ac.in
2
nagaraju.c@yogivemanauniversity.ac.in
3
iraganenirajasekharreddy@gmail.com

Abstract—Edge detection is an essential step in digital image
processing and image segmentation. Digital image processing
is one of the significant tool in image processing and
computer vision. Edge is nothing but an abrupt change in the
intensity values of the image. Edge is an elementary feature of
image, contains rich information which plays a vital role for
obtaining the characteristics of image and also useful in
object recognition. Edge describes boundaries of actual image
and which is a fundamental problem in image segmentation.
Detecting an edge in image reduces the amount of data and
screens out unwanted information, while keeping the
important properties of an image. Canny edge detection
algorithm is one of the optimal edge detectors. In this paper,
scaled canny edge detector and logical OR operation is used
for detection of edges in the image. It has been shown that the
scaled canny edge detection performs better than all the other
edge detection operators. Canny edge detector gives good
edge detection and good edge localization.
Keywords—Edge, Segmentation, Canny operator, Edge
Detection and Localization.
I. INTRODUCTION
A fundamental task in application of computer vision is the
edge detection[1] since from the early 1970's. Edge detection
is an important pre-processing step for tasks including
segmentation, active contours and object recognition. Edge
detection refers to the process of identifying and locating
sharp discontinuities in an image. The abrupt changes in pixel
intensities characterizes the boundaries[2] of objects in an
image. Classical edge detection methods[3] uses the
convolution on the spatial domain of the image with an
operator. An operator (a 2-D filter) is constructed to be
sensitive to large gradients in the image while returning values
of zero in uniform regions. Large number of edge detection
operators[4] available each operator is designed to be
detection of certain type of edges[3]. Edge orientation, noise
and edge structure determine the choice of edge detection
operator. The geometry of the operator determines a
characteristic direction in which it is most sensitive to edges.
Operators can be used to look for horizontal, vertical or
diagonal edges. In noisy images detection of edge[5] is a
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difficult task, since both the edges and noise contain high
frequency content. Reduction of noise results distorted and
blurred images. Edge detectors for noisy images can average
enough data to minimize localized noisy pixels. This results in
a reduced amount of accurate localization of the detected
edges. Due to noise, there are problems of edge localization,
high computational time, missing true edges and false edge
detection will occur.
Many methods are available for detection of edges[1]. Edge
detection operators are grouped into two categories Gradient
based and Laplacian based. Differentiation of image [6] is the
most common edge detection method. Gradient operators use
first-order derivatives of the image by looking for the
maximum and minimum. Laplacian operators[7] searches for
zero crossings in the second-order derivatives of the image to
find edges.
A. Fist-Order Derivative of Edge Detection is computed as
follows:
(1)
Magnitude of the vector is the important quantity in edge
detection, denoted with , Where
(2)
Direction of the gradient vector is another important
quantity of edge. That is,
(3)
at every pixel location partial derivative of ∂f/∂x and
∂f/∂y are computed for calculation of gradient of an image.
B. Second-Order Derivative Edge Detection
The Second-order derivative, the Laplacian of a 2-D
function f(x,y) is computed as follows.
(4)
Smoothing is usually combined with a Laplacian as a
precursor to finding edges via zero crossings. The 2-D
Gaussian function
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(5)
Whereσ is the standard deviation, which determines the
degree of blurring in the image. The Laplacian of h is defined
as

The steps of the Canny edge detection are as follows:
1. Remove any noise using a filter. Gaussian filter[10] is
used for removing the noise. An example of Gaussian
kernel filter of size 5 is

(6)
(8)

The above function is also referred to as the Laplacian of
Gaussian (LOG).
(7)

2. Find the gradient of the image.
a. Gradient along x, and y directions are calculated
using the convolution masks of 3x3 as follows.
(9)
(10)
b.

Gradient strength and direction of the edges are
calculated as follows:
(11)
(12)

Fig. 1Dimension coordinates of Laplacian of Gaussian (LOG).

After calculating the two-dimensional second-order
derivative of an image, we find the value of a point which is
greater than a specified threshold and one of its neighbours is
less than the negative of the threshold. The property of this
point is called zero-crossing and we can denote it as an edge
point.
After finding the two-dimensional second-order
derivative of an image, next find the value of a point that is
greater than a specified threshold and one of its neighbours is
less than the negative of the threshold. This point is called the
zero-crossing and it is considered an edge point.
II. CANNY EDGE DETECTION ALGORITHM
Edge detection[3], particularly step edge detection is an
important technique to extract structural information and
considerably reduces the amount of data to be processed. John
F. Canny in 1986 developed a Canny Edge detector[8], also
known as optimal detector, Canny edge detector aims to
satisfy the three general criteria of edge detection[9].
1.
2.

3.

Low error rate- which means that it detects only
existent edges.
Good localization- The difference between real edge
pixels and the detected edge pixels have to be
minimized.
Minimal response- the detected edge should marked
only once not many times.
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Here Gx and Gy are gradients along x and y directions.
3. Non-maximum suppression is performed. This step
removes pixels which are not considered as part of an
edge. Only thin lines will remain, these contain pixels
which are considered to be part of an edge.
4. Hysteresis- The final step, two thresholds are used
named as upper and lower.
a. If the gradient value of a pixel is higher than the
upper threshold, then the pixel is considered as
an edge pixel.
b. If the gradient value of a pixel is less than the
lower threshold, then the pixel is rejected.
c. If the gradient value of the pixel is between the
lower and upper thresholds, then the pixel will
be accepted only if it is connected to a pixel that
is above the upper threshold.
III. CANNY SCALE EDGE DETECTION METHOD
In the proposed Canny scale edge detection approach,
image is resized with the help of scaling. Scaling is a
insignificant process which involves a trade-off between
effectiveness, softness and sharpness. Scaling is of two types
standard and automatic. In standard the threshold has been
decided manually. Where as in automatic threshold has been
decided depending on the factors that are influencing the
image. In the proposed method standard threshold has been
used as a parameter for effective edge detection with scale
down process using Canny edge detection method.
At first, the Canny edge detection and scaling of pixels are
used, and then edge linking is performed with the logical
operations, consisting the following steps:
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1) Read the image.
2) Convert RGB image into gray scale image, if it is a RGB
color image.
3) Scale down the pixel values of the image with multiples of
16 starts from 32 to 128.
4) Find the edge image by applying canny edge detector for
each scale.

5) Perform logical OR operation for edge linking.
The above approach will detect the edges accurately which
are not seen from canny edge detection.

(a)

(b)

(c)

(d)

(e)

(f)

(g)

Fig. 2.(a): original image; (b): detected edges using Sobel method; (c): detected edges using Prewitt method;
(d): detected edges using Roberts method; (e): detected edges using LOG method; (f): detected edges using Canny method;
(g): detected edges using proposed method.

ISSN: 2231-5381http://www.ijettjournal.org

Page 431
3

International
Conference
on Global Trends
Trends inand
Engineering,
Technology
and –
Management
International
Journal
of Engineering
Technology
(IJETT)
Volume X(ICGTETM-2016)
Issue Y- Month 2015

IV. EXPERIMENTAL RESULTS
The proposed method has been simulated using MATLAB.
The input images are considered to be of .bmp, .png, and .tif.
Other types of images may also be considered. The precision
is assumed to be 8 i.e. the number of bits per pixel is
8.Different sizes of image files have been tested using various
edge detection methods. Comparison of edge maps, obtained
by a various edge detectors is shown in figure 2. The proposed
method is giving the better result comparison with Sobel,
Roberts, Prewitt, LOG, and Canny edge detection operators.
V. CONCLUSION
Edge detection is an important task in image segmentation
for object recognition. Edge contains elementary features of
an image and also describe boundary of the image. Canny
Edge detector is the optimized edge detector and it aims to
satisfy the general criteria of edge detection. Proposed method
uses both Canny edge detector and scale down method for
edge detection. The results shows that edges are accurately
identified in the proposed method and showing more edges
which are not seen from Canny edge detection. It can be
further extended with automatic scaling for all kinds of
images. The thick edges needs to be sharpened to achieve
better edge detection.
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Abstract-The most energy waste is caused by the
inefficient use of the consumer electronics, in a light
accounts.This paper introduces a new LED Lighting
Control System designed to reduce energy
consumption.This system allows automatic control of
household lighting system through situation
awareness such as user movement or the brightness of
surrounding.For increasing the efficiency of lighting
system, we briefly discuss the various energy saving
solutions. The proposed system use multi sensors and
wireless communication technology in order to
control anLED light according to the user’s state and
the surrounding light illumination. The proposed
system provides high energy efficiency and user
satisfaction as compared to that of the existing
lighting system in market.
Keywords- Household lighting system, situation
awareness, light illumination
I.

INTRODUCTION

Now adays energy saving has become one of the most
important issues .For that energy saving solutions are
essential in recent years. A light accounts for
approximately 20 percent of the world‟s total energy
consumption [9]. Lighting control systems provide
many benefits such as operational convenience,
scheduled control, reduced energy consumption.
Automated and intelligent lighting control is one of
the important components in intelligent buildings. The
invention of a light emitting diode (LED) is reducing
the energy consumption of a light. The LED lighting
device consumes half of the energy consumption
compared to the fluorescent lighting device [2].Also
LEDs are highly efficient, with lower maintenance,
directional, safer technology, fast operation.
Intelligent Lighting Systems isnew to lighting, apply
networking and software based intelligence to increase
the energy efficiency benefits of LED-based light. The
result is a lighting platform that gives provision to
manage never before
experience of levels of energy efficiency, improves
the standard of the light delivered and provides
additional capacity that continually enhance
operational efficiency.
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These days an intelligent lighting control system using
various sensors and communication moduleswhich are
actively studied and developed. The existing lighting
control systems can support only simple light on/off or
dimming according to user movement or brightness of
surroundings; it is difficult to apply to complex
environments such as house or office.It is difficult to
apply because variety of controls required. These
systems are mostly installed in the places such as the
front door, warehouses. The existing systems are
designed without considering user satisfaction, it is
not suitable for the places such as house and office
where user satisfaction is more important than cost
benefits due to energy saving.
The proposed system used multiple sensors includes
movement sensors such as Passive infra-red (PIR),
daylight sensors and timersand and wireless
technology in order to control LED light according to
user state and outside light.This system autonomously
adjusts the minimum light intensity. Typically user
wants different light intensities in different places.
Sometimes surrounding light is sufficientand no need
to on light. Or sometimes user forgot to turn off light.
These factors cause waste of electricity.so power
management is necessary in order to save
energy.Intelligent Lighting system not only offer
electricity savings, but also they can improve comfort,
reduce maintenance costs and impart greater
flexibility to the use of a workspace. In this paper, we
take review of an intelligent LED lighting system with
maximum utilization of LED, system with
communication capability, situation awareness and
enhance energy efficiency and user satisfaction.
This paper is organized as follows: in section II we
discuss Literature Review of intelligent LED lighting
system; in section III we discussProposed Intelligent
Lighting System; in section IV conclude intelligent
LED lighting system.

II.

LITERATURE REVIEW

In this section, we discuss the existing works about
Intelligent Lighting system using the multi sensors
and wireless communication technology.
Fabio Leccese proposed Remote-Control System of
High Efficiency and Intelligent Street Lighting Using
a ZigBee Network [1].This system can optimize
management and efficiency of street lighting systems.
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System uses ZigBee-based wireless devices which
enable more efficient street lamp-system management.
It uses a multiple sensors to control the system
parameters. For transfer the information system uses
ZigBee transmitters and receivers.
Jinsung Byun, Insung Hong, Byoungjoo Lee, and
SehyunPark [2]proposed Intelligent Household LED
Lighting System with Energy Efficiency and User
Satisfaction. This systemmanages lighting devices
according to user movement. Also lighting control
based on the brightness of the room. The control and
the system setting through a wireless controller and
android application .The minimum light intensity
algorithm is proposed to meet the user requirement
and
energy
saving.
Design
adaptive
middlewareplatform to update an internal program
through the automatic control or the remote control by
an administrator in a manner conformingto the
external environmental changes.
Jinsoo Han, Chang-Sic Choi, and IlwooLee [3]
proposed More Efficient Home Energy Management
System Based on ZigBee Communication and Infrared
Remote Controls.The ZigBee hub has an IR code
learning function and the IR remote control signal of a
home device connected to the power outlet. The
power outlets and the light in the room can be
controlled with an IR remote control. This method
reduces the standby power consumption. This system
provides easy way to add, delete, and move home
devices to other power outlets.
Chi-Huang Hung, Ying-Wen Bai, Wen-Chung Chang,
Ren-Yi Tsai [4]proposed Home LED Light Control
System with Automatic Brightness Tuning for The
Difference in Luminous Decay.This system proposed
software and hardware modules of an embedded board
with a sensors and an interface circuit.
F. J. Bellido-Outeirino, J. M. Flores-Arias, F.
Domingo-Perez, A. Gil-de- Castro, and A.MorenoMunoz proposed Building lighting automation
through the integration of DALI with wireless sensor
networks. This system is the integration of Digital
Addressable Lighting Interface (DALI) devices in
wireless sensor networks [5].
JinSungByun,BoungjuJeon, Junyoung Noh and
Youngilkim proposed An intelligent self-adjusting
sensor for smart home services based on ZigBee
communications.This system have situation based
self-adjusting scheme, an event-based self-adjusting
sensor
network,
hardware
and
middleware
implementation.Some smart home services are also
introduced using this system [6].
Y-W Bai et al proposed a design and implementation
of home embedded surveillance system with ultralowpower [7].This design use piezoelectricinfrared
sensor and pressure sensor.These sensors wake up the
MCU which is having power management for
sensors.This system also uses majority voting
mechanism to manage and increase probability of
sensors.
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Ying- Wen Bai and Yi-Te Ku proposed Automatic
room light intensity detection and control using a
microprocessor and light sensors [8].In this system
microprocessor,RF module and light sensors are
used.Multiple home light control modules are
used,which transmit and receive data from each other
through RF module.
III.

PROPOSED INTELLIGENT
LIGHTING SYSTEM

Intelligent Lighting Systems having combine aspects
to achieve high levels of energy efficiency along with
high-quality illumination and new control capabilities.
By including LEDs,distributed intelligence and
networking into a single system, Intelligent Lighting
Systems modifylighting from a fixed expense to a
strategic asset. They also provide operational insight
and intelligence reports, monitoring. The elements of
the intelligent lighting system are: Intelligence, LEDs,
sensors and networking. The core of an Intelligent
Lighting System is a distributed control system, which
is combination of sensor data and software-based
„rules‟.Software-based rules determine where and
when to deliver light within a room. This intelligence
has a great effect on driving down energy usage,
ensuring that lights are only consuming power when
needed. Intelligent Lighting Systems include sensing
devices for ensuring efficient light delivery. These
devices
provide
the
ability
to
identify
environmentalelements; e.g., daylight, and adjust the
delivery of light according to pre-defined software
rules. Bidirectional networking, this allows user to
communicate with a centralized control device of an
Intelligent Lighting System.
The proposed intelligent lighting system is with a PIR
sensor,light illuminance sensor and with wireless
communication technology. The proposed system
controls the intensity of lighting device according to
user movement and surrounding light.The main
feature of proposed system is autonomous control
based on user movement and intensity of light from
outside, also user can control system through wireless
technology, control and setting of system through a
mobile phone application. The proposed system can
reduce the energy consumption by interplay with user
state and surrounding condition. Also user can control
the light intensity according to his convenience
through the mobile application. User can send the
signal of inconvenience to the system through mobile
phone application. The system is having three modes
of working – Automated mode, switch “OFF”
modeand switch “ON” mode.
The basic Block diagram of proposed system is
shown in the Fig 1.By using arduino board we can
develop proposed system. The motion sensors and the
light sensors are connected to arduino board. The
proposed system has a server control through serial
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wire communication. The mode of operations can be
control by server. For remote monitoring and control a

Room 1
motion sensor

Room 1 light
sensor

Room 2
motion sensor

Arduino

Room 2 light
sensor

board

5.

Repeating steps 2 thru 4, the system
continuouslysenses environmental condition,
and adjusts parameters so that goals are
achieved

Using the above process, intelligent lighting system
can autonomously control lighting to satisfy energy
saving goal. Continuous sensing of environmental
information allows intelligent lighting control system
to respond quickly to changes such as addition or
movement of illuminance sensors and addition or
malfunction of lighting fixtures.
A.Comparison of existing system with proposed
system

Room 1 light
Server control
option

Table I: Comparison of existing system with proposed system

Existing System
1. Highest operating
costs
2. The systems are
difficult to install and
with high maintenance.

Room 2 light
Serial Wire
Wireless BluetoothCommunication
Communication
Remote control
and monitoring
using android
phone

3.No user satisfaction
and energy efficiency

Fig 1.Basic block diagram of proposed system.

mobile phone application can be develop. The
communication of mobile phone application is
through wireless Bluetooth technology. User can
easily control and monitor system from remote
location.
Intelligent lighting system has operates in a distributed
manner to provide autonomous control. Each
individual controller adjusts luminance of the unit to
meet the illuminance goal.

4. Difficult to control
setting time.
5.Difficult to match with
the control that allow
user to tune the light
level
6. The ability to change
control setting over
time.
7.No dimming option

The intelligent lightingcontrol sequence is given
below:
1.

Initialize the intelligent lighting system and
provide minimum light illuminance at each
sensor locations.

2.

Each illuminance sensor detects the current
light luminance.

3.

Each illuminance sensor communicates its
target illuminance level and current light
illuminance to the network.

4.

Controller of each intelligent lighting unit
controls light luminance found on the current
and target illuminance of each sensor with
the aim of minimizing power consumption
while achieving target illuminance.
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Proposed System
1.High operational
cost
2. The proposed
system is easy to
install and with low
maintenance
3.Proposed system
gives
user
satisfaction
and
energy
efficiency
using
easy
monitoring
4. The ability to
easily control setting
time.
5. Easily match with
the control that allow
user to tune the light
level.
6.The ability to
change
control
setting over time
7. Wide range of
dimming option

These limitations of reviewed system can be
overcome by making some changes in the existing
system.The proposed system provides user satisfaction
and energy efficiency using easy monitoring: comfort
and easy access to real-time information on energy
consumption.The proposed system use low voltage
high frequency supply unit at the distribution center to
minimize the consumption. This system is easy to
installed and ingrate. It is easily installed at entrance
part or corridor .This system requires less
maintenance.
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B. Applications for proposed system
This system is applicable at Home and office
buildings. The system can be installed at entrance of
home or office.
This system is very useful for libraries where lighting
is very important. If there is no person detected system
shut down lighting devices.
This system is also useful in Shopping mall, shops.
This system can be used for Outdoor and
infrastructure i.e., street lighting, lighting for industrial
units, parking lot and storehouses, corridors.
C. Advantage of intelligent lighting system
Light regulation:System can continuous control light
illuminance according to surrounding.
Intelligent dimmer: System can continuously sense
surrounding light and adjust light illuminance
Delay control: When motion is not detected by
sensors, all the light will automatically shut off
without delay.
Remote monitoring and control: By using mobile
application room light can adjust as per user
convenience.

Brightness Tuning for The Difference in Luminous Decay”
The 1st IEEE conference on Consumer Electronics 2012.
[5] F. J. Bellido-Outeirino, J. M. Flores-Arias, F. Domingo-Perez,
A. Gil-de-Castro, and A. MorenoMunoz, "Building
lighting automation through the integration of DALI with
wireless sensor networks," IEEE Trans. On Consumer
Electron., vol. 58, no. 1, pp. 47-52, Feb. 2012.
[6]JinSungByun ,BoungjuJeon, Junyoung Noh and Youngilkim“An
intelligent self- adjusting sensor for smart home services based
on ZigBee communications” IEEE Trans. On Consumer
Electron., Aug. 2012.
[7] Y-W Bai et al” a design and implementation of home embedded
surveillance system with ultra- low power” IEEE Trans. On
Consumer Electron., vol. 57,no.1,February 2011.
[8]Ying- Wen Bai and Yi-Te Ku “ Automatic room light intensity
detection and control using a
microprocessor and light
sensors”IEEE Trans. On Consumer Electron., vol.
54,no.3,August 2008
[9] Ç. Atıcı, T. Özçelebi, and J. J. Lukkien, "Exploring usercentered intelligent road lighting design: a road map and
future research directions," IEEE Trans. on Consumer
Electron., vol.57, no. 2, pp. 788- 793, May 2011.

IV. CONCLUSIONS
Environmental issues likeCO2 emissions, global
warming are very important which are mainly caused
by the excessive use of energy.The innovation of
Light Emitting Diode significantly reduces this energy
consumption. Many researches and development
related to energy saving of a light have been done
across the world. Since there is no one system gives
energy efficiency and user satisfaction. There are
some limitations with existing system. The proposed
system use multi sensors and wireless communication
technology in order to control an LED light according
to user‟s state and outside light. The system beat the
inconvenience of users caused by automatic control of
appliances just by selecting mode of operation of
system. The system can also be applicable to various
loads like pressure, force and etc.
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Abstract: The multilevel inverter utilization has been
increased since the last decade. These new type of
inverters are suitable in various high voltage and
high power applications due to their ability to
synthesize waveforms with better harmonic spectrum
and faithful output. Demand for high-voltage, high
power converters capable of producing high-quality
waveforms while utilizing low voltage devices and
reduced switching frequencies has led to the
multilevel inverter development with regard to
semiconductor power switch voltage limits.
Multilevel inverters include an array of power
semiconductors and capacitor voltage sources, the
output of which generate voltages with stepped
waveforms. The commutation of the switches permits
the addition of the capacitor voltages, which reach
high voltage at the output, while the power
semiconductors must withstand only reduced
voltages. The multilevel inverter has been
implemented in various applications ranging from
medium to high-power levels, such as motor drives,
power conditioning devices, also conventional or
renewable energy generation and distribution. The
different multilevel inverter structures are cascaded
H-bridge (CHB), diode clamped and flying capacitor
multilevel inverter. Among the three topologies, the
cascaded multilevel inverter has the potential to be
the most reliable and achieve the best fault tolerance
owing to its modularity, a feature that enables the
inverter to continue operating at lower power levels
after cell failure. Modularity also permits the
cascaded multilevel inverter to be stacked easily for
high power and high-voltage applications. The
cascaded multilevel inverter typically comprises
several identical single phase H-bridge cells
cascaded in series at its output side. This
configuration is commonly referred to as a CHB,
which can be classified as symmetrical if the dc bus
voltages are equal in all the series power cells, or as
asymmetrical if otherwise. In an asymmetrical CHB,
dc voltages are varied to produce more output levels.
Keywords: Multilevel inverter, level shifted pulse
width modulation, Phase shifted pulse width
modulation, DSTATCOM.
I. INTRODUCTION
Multilevel converters have attracted
attention in the last several years and have been
considered as one of the most promising circuit
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configurations for the next-generation high and
medium power converters. Now the use of multilevel
inverter in a Distribution Static Compensator
(DSTATCOM) for improving the power quality
problems [1]. Shunt connected Controllers at
distribution and transmission levels usually fall under
two categories -Static Synchronous Generators (SSG)
and Static Var Compensators (SVC) [2]. The
development in fast and reliable semiconductors
devices (GTO and IGBT) allowed new power
electronic configurations to be introduced to the tasks
of power transmission and load flow control. The
flexible ac transmission systems (FACTS) devices
offer a fast and reliable control over the transmission
parameters, i.e. voltage, line impedance, and phase
angle between the sending end voltage and receiving
end voltage. Custom power devices (CPD) are very
similar to the FACTS. Most widely known CPD are
DSTATCOM, Unified Power Quality Compensator
(UPQC), Dynamic Voltage Restorer (DVR), among
them DSTATCOM is very well known and can
provide cost effective solution for the compensation
of reactive power and unbalance loading in
distribution system [3, 5]. Since the term “multilevel
converters” can refer to a wide range of circuit
configurations, a classification of the most prominent
ones was proposed in and , naming them as the
multilevel modular cascade converter (MMCC)
family. When a STATCOM is employed at the
distribution level or at the load end for power factor
improvement and voltage regulation alone it is called
DSTATCOM. The performance of the DSTATCOM
depends on the control algorithm i.e. the extraction of
the current components. The effectiveness of
DSTATCOM depends upon the used control
algorithm for generating the switching signals for the
voltage source converter and value of interfacing
inductors [2, 3, 5]. For this purpose there are many
control schemes, and some of these are instantaneous
reactive power (IRP) theory, instantaneous
compensation,
instantaneous
symmetrical
components, synchronous reference frame (SRF)
theory, computation based on per phase basis, and
scheme based on neural network. Among these
control schemes, instantaneous reactive power theory
and synchronous rotating reference frame are most
widely used [3]. A DSTATCOM, connected at the
point of common coupling (PCC), has been utilized
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to mitigate both types of power quality (PQ)
problems [4]. When operating in current control
mode (CCM), it injects reactive and harmonic
components of load currents to make source currents
balanced, sinusoidal, and in phase with the PCC
voltages. In voltage-control mode (VCM) [4], the
DSTATCOM regulates PCC voltage at a reference
value to protect critical loads from voltage
disturbances, such as sag, swell, and unbalances. PQ
in distribution systems affects all the connected
electrical and electronics equipment. It is a measure
of deviations in voltage, current, frequency of a
particular system and associated components.
DSTATCOM
regulates
terminal
voltage
satisfactorily, depending upon the properly chosen
voltage source inverter (VSI) parameters [4, 5]. The
PQ at the PCC is governed by standards such as
IEEE-519-1992, IEEE-1531-2003 and IEC- 61000,
IECSC77A etc. [5]. The concept of the slow reset
regulator (SRR) has been proposed or used for some
FACTS devices, such as SVC or STATCOM for
system voltage control applications [6]. The
multilevel converter topologies are attractive for
continuous control of system dynamic behaviour and
to reduce PQ problems such as voltage harmonics,
voltage imbalance or sag and have better properties
under sudden changes of loads. Three different
multilevel inverter topologies are considered
currently. Among this topologies The cascade
inverter topology has been main area of research for
the shunt compensator applications in the
transmission system [7]. CHB inverters can also
increase the number of output voltage levels easily by
increasing the number of H-bridges [8].
II. OVERVIEW OF DSTATCOM
Level shifted CHB multilevel inverter used as
DSTATCOM which compensate reactive power and
harmonics in power system, along with this it also
improve PQ problem such as harmonics and voltage
sag. Due to the CHB multilevel inverter used as
DSTATCOM the number of switches is reduced
which reduced the switching losses. The DTATCOM
helps to improve the power factor and also eliminate
the Total Harmonics Distortion (THD) drawn from a
non linear loads at the end users. The dq reference
frame theory is used to generate the reference
compensating currents for DSTATCOM while
Proportional and Integral (PI) control is used for
capacitor dc voltage regulation. The Level Shifted
PWM (LSPWM) and Phase Shifted PWM (PSPWM)
techniques are used to investigate the performance of
CHB multilevel inverter. Joao I. Yutaka Ota, Yuji
Shibano, Naoto Niimura, and Hirofumi Akagi [1],
described PSPWM DSTATCOM using MMCC and
two PSPWM methods, which are named as one-cell
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and all-cells update methods are compared. Saeed
Ebrahimi Saha Gholi, Hadiayan dehroodi,
Mohammad Shabani Poor, Javad Ali hosseini, Hamid
Pakari [2], described the role of DSTATCOM for PQ
enhancement in distribution networks under various
fault condition. FACTs use power electronics devices
and methods to control the high voltage side of the
network for improving the flow of power.
E.Rambabu and E.Praveena [3], described
performance, analysis, operating principles of a new
generation of power electronics based equipment
called DSTATCOM aimed at enhancing the
reliability and quality of power flow in low voltage
distribution network. Chandan Kumar, and Mahesh
K. Mishra[4], described a new algorithm to generate
reference voltage for a DSTATCOM operating in
VCM. Bhim Singh and Sabha Raj Arya[5], described
three phase DSTATCOM and its control algorithm
based on correlation and cross correlation function
approach for PQ improvement under linear and
nonlinear loads in a distribution system. Xiaokang
Xu, Martin Bishop, Michael J. S. Edmondsand,
Donna G. Oikarinen[6], described a new control
strategy for distributed static compensators
considering transmission reactive flow constraints.
Anshuman Shukla, Arindam Ghoshand Avinash
Joshi [7], described hysteresis current control
operation of FCMLI and its application in shunt
compensation of distribution systems. I.s.sreedevi
and S.Krishna Kumar [8], described CHB multilevel
inverter based DSTATCOM. The PQ in distribution
system is affected by the pollution introduced by the
customers.
III. DIFFERENT TOPOLOGIES OF
MULTILEVEL INVERTER AS DSTATCOM
The three types of multilevel inverter
topologies are mostly used for DSTATCOM. They
are NPC multilevel inverter, CCMLI and CHB
multilevel inverter. Among this three types of
multilevel inverter the CHB multilevel inverter is
most reliable and easily control. The comprehensive
study of the inverters are as follows:
A. Multilevel Diode Clamped or Neutral Point
Inverter (NPCMLI)
In the NPC multilevel inverter topology the
use of voltage clamping diodes is essential. A
common DC-bus is divided by an even number,
depending on the number of voltage levels in the
inverter, of bulk capacitors in series with a neutral
point in the middle of the line, see the left part of
Figure1.1.
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For the transformer less shunt compensator
application considered, higher level inverter structure
may be required to meet the desired voltage profile at
the distribution bus. There are many other advantages
of applying higher-level inverter also, however, at the
cost of increase in complexity [7].
C. Cascaded H-Bridge Multilevel Inverter (CHB)
A three-phase structure of a five level
cascaded inverter is illustrated in figure 1.3. The
multilevel inverter using cascaded inverter with
separate dc sources synthesize a favorable voltage
from several independent sources of dc voltages,
which may be achieved from batteries, solar cells and
fuel cells. This structure recently has become very
widespread in ac power supply and adjustable speed
drive
applications.

Figure 1.1 One phase-leg for a five-level NPC inverter

In Figure 1.1 one phase leg of a five level
NPC inverter is displayed. By adding two identical
circuits the three phase legs can together generate a
three phase signal where sharing of the DC-bus is
possible. The dc voltage imbalance in the DCMLI is
caused as the currents have non zero average values.
This results in the asymmetry between charging and
discharging times of the capacitors causing
overcharging or undercharging of each capacitors
with a constant dc voltage .
B. Multilevel Capacitor Clamped or Flying
Capacitor Inverter (CCMLI)
Multilevel capacitor clamped inverter is
shown in figure 1.2, As can be noticed in figure 1.1
the same number of main switches, main diodes and
DC-bus capacitors as in the NPCMLI are used for the
CCMLI.

Figure 1.3 Five level cascade H-bridge inverter structure[9]

There are five level of output voltage i.e 2V,
V, 0, -V, -2V. The main advantages of cascaded Hbridge inverter is that it requires least number of
components, modularized circuit and soft switching
can be employed.

Figure 1.4 Modified cascaded H-bridge multilevel inverter[10]

Figure 1.2 Capacitor clamped multilevel inverter with five
voltage levels
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Figure 1.4 shows the new cascaded five
level H bridge multilevel inverter [6]. One switching
element and four diodes added in the conventional
full-bridge inverter are connected to the centre tap of
dc power supply. Proper switching control of the
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auxiliary switch can generate half level of dc supply
voltage. It has five output voltage levels that is V,
V/2, 0, -V/2, -V. For getting the output voltage V the
switches S1, S4 need to be turned on. Similarly for
output voltage V/2 switches S4, S5 need to be turned
on, for 0 either S3, S4 or S1, S2 need to be turned on;
for –V/2 switches S2, S5 need to be turned on, for V
switches S2, S3 need to be turned on [10].
IV. MODULATION TECHNIQUES FOR
MULTILEVEL INVERTER
The modulation methods used in multilevel
inverters can be classified according to switching
frequency. Methods that work with high switching
frequencies have many commutations for the power
semiconductors in one period of the fundamental
output voltage. A very popular method in industrial
applications is the classic carrier based SPWM that
uses the phase shifting technique to reduce the
harmonics in the load voltage.
The most popular PWM techniques for CHB
inverter are PSPWM and LSPWM. In PSPWM, each
cell is modulated independently using sinusoidal
unipolar PWM and bipolar PWM respectively,
providing an even power distribution among the
cells. A carrier phase shift of 180°/m (No. of levels)
for cascaded inverter is introduced across the cells to
generate the stepped multilevel output waveform
with lower distortion. In LSPWM, each cell is
modulated independently using sinusoidal unipolar
PWM and bipolar PWM respectively, providing an
even power distribution among the cells. A carrier
level shift by 1/m (No. of levels) for cascaded
inverter is introduced across the cells to generate the
stepped multilevel output waveform with lower
distortion [11].
V. CONCLUSION
The results of a five level CHB multilevel
inverter show that the THD is low for multicarrier
modulation method. The THD can be further reduced
by using filter circuit. This circuit also reduces the
number of switches and sources. Because of using
CHB inverter as a DSTATCOM the losses is also
reduced in distribution system. Also the voltage
profile, voltage sag, voltage swell is improved with
the help of multilevel inverter as a DSTATCOM.
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Abstract— Washing dirty clothes is the most
cumbersome of all household chores . To keep up with
the fast pace of modern life , washing machines are
gradually becoming indispensible , specially for
working ladies , bachelors & those having active
social life . After the 90s , the horizontal-axis front
loading ( FL ) washing machines have emerged as the
more efficient type , gradually replacing the vertical –
axis top loading ( TL ) machines . However , these
machines have an inherent severe vibration problem ,
compelling manufacturers to incorporate costly
vibration control measures in their product . This is to
a large extent responsible for the FL machines being
currently 5 times more expensive than their TL
counterparts & higher maintenance cost .
In this paper , a much simpler & cheaper solution is
presented , which is capable of reducing vibration to
acceptable level with little additional manufacturing
& maintenance cost , thereby helping reduce the cost
of the FL washing machines to that comparable with
TL type , making these more attractive to the
customers .
Keywords — Bottom mount Spring-MR damper
suspension , counter weight , footpads
Introduction

To help keep pace with the fast pace of modern day
life , washing machines have now become a household
necessity . The construction & operation aspects of
both TL type ( common in the US & Asia ) & FL type
( common in Europe ) are discussed below [1] :TL washing machines ( fig 1 ) :- Clothes are loaded
from the top into the red inner drum having
perforations on its side wall . Water ( hot & cold )
flows into the blue outer stationary drum . After
adding detergent , the green impeller / agitator , also
mounted on the common vertical axis , is made to
rotate / swirl in alternate directions during the wash
cycle , by the black electric motor with help of v-belt .
After some time , the dirty water is drained out with
help of the brown pump , fresh water is added & the
wash cycle is repeated a certain number of times to
ensure that the suds are completely removed . In the
subsequent spin dry cycle , the inner drum is made to
rotate at a higher speed to extract water by centrifugal
action .

Fig. 1 : Schematic front view representation of TL
type washing machines
FL washing machines ( fig 2 ) :- Clothes are loaded
from the front side into the red inner drum having
perforations on its side wall & mounted on a
horizontal axis . Water ( hot & cold ) flows into the
concentrically mounted blue outer stationary drum ,
via a tray containing detergent at the top . A red
rubber pad ( item 6 ) is attached to the lower inner
surface of the front end of the outer drum to maintain
the gap between the 2 drums . Gasket seal is placed
between the front door & the stationary outer drum to
prevent water spillage & flexible bellow is placed in
between the front end of the inner drum & door to
prevent clothes from getting trapped in between the 2
drums . The inner drum is rotated by the black electric
motor with help of the yellow v-belt . The inner
surface of the inner drum has some small black
projections parallel to the horizontal axis for better
tumbling of clothes in soap solution & more efficient
washing .

Fig. 2 : Schematic front view representation of FL
type washing machines .
The initial soak cycle is meant to uniformly wet the
clothes in soap solution . There after the wash cycle is
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initiated for proper rinsing to ensure efficient dirt
removal . After some time , the dirty water is drained
out from the bottom with help of the brown pump ,
fresh water is added & the wash cycle is repeated a
certain number of times to ensure complete removal
of the soapy suds . In the subsequent spin dry cycle ,
the inner drum is made to rotate at a higher speed to
extract water by centrifugal action . [1]
Compared to TL washers , FL machines consume
about 60% less water & power , delivers cleaner &
dryer clothes , can take larger wash loads & are much
more gentler on clothes . However , these machines
have severe vibration problems & are about 3 times
more noisy . The extent of this problem is highlighted
in Fig. 3 obtained from ― The Washer & Dryer
Buying Guide 2010 ― . [2-6] .

In this paper we have proposed a simple vibration
control system which is capable of reducing vibration
to acceptable limits without substantial increase in
product cost . The proposed solution involves a
bottom mounted spring – Magneto Rheological ( MR )
damper suspension along with counter weight & foot
– pads .
A self - developed program in Matlab is used to solve
the mathematical model for 1 d.o.f. spring-damper
system under forced vibration , to evaluate the
amplitude of vibration . This being inversely
proportional to the effectiveness of the system , is a
simple & practical means of ascertaining the same .
Applying the concept of Random search optimization
technique , by repeatedly changing the design
parameters with different feasible values , a near
optimal solution , limiting the amplitude of vibration
to about 0.5 mm at all the different drum speeds , has
been obtained . The adverse effects of this residual
high frequency vibration are to be minimized to within
acceptable limits using foot-pads . [7]
LITERATURE REVIEW

Fig. 3 : Comparative study on vibration & noise in
different FL washers .
The vibrations , being in the vertical plane , can cause
structural damage to the floor & on uneven floors can
cause perambulatory oscillatory walk . Incorporating
costly vibration control solutions in the product has
contributed greatly in making the product price 5
times more expensive & also increasing their
maintenance cost , which is a serious deterrent to the
prospective customer .
Vibration measures adopted by different makes of
washing machines have a common feature : a spring –
damper suspension system , shown in green ( item 2 of
fig.2 ) . This typically comprises of 2 to 4 springs
attached to the top & 2 to 4 dampers attached to the
bottom surface of the outer drum commonly known as
the hybrid mount suspension configuration ( fig. 4 ) .
[6]

Fig. 4 : Hybrid mount suspension of FL washing
machine
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To address the vibration problem , manufacturers have
come up with various innovative & patented vibration
control solutions , which are effective in varying
degrees & also costly to incorporate in the product .
This has resulted in a substantial increase in product
price & maintenance cost . Some of these are
discussed below :In the inertial ball balance ring vibration control
system , there are 2 concentric tracks containing
several steel balls suspended in a viscous fluid at the
front & rear end of the inner drum . During drum
rotation , the balls were expected to position
themselves opposite to the imbalance in wash load
nullifying the exciting force causing the vibration &
were successful in reducing vibration by 30 % .
Another system employs inertia sensors /
accelerometers to sense excess vibration &
subsequently alters the spin speed to allow the wash
load to redistribute itself , thereby reducing the wash
load imbalance causing vibration . Samsung has
incorporated
patented
Vibration
Reduction
Technology ( VRT ) in its products . GE has
incorporated patented Adaptive Vibration Control
( AVC ) in its latest Profile series products , which
adapt to changing load imbalances & spin patterns .
These use heavy-duty springs , vibration dampeners
and a balance ring to help offset the washer if it gets
off balance while in use . STACIS ® has developed
&
patented
Active
Piezoelectric
Vibration
Cancellation Systems . Maytag Neptune MAH8700
front loading washers have a built-in high-tech
vibration reduction system including spring mounted
weights that vibrate in reverse to the washer's
vibration and a vibration detection system that stops
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the spin and attempts to readjust the load or slow the
maximum speed of a spin if it can't compensate any
other way . Of course these developments are the
outcome of the hard work by several researchers in the
field . While adding significantly to the product
manufacturing as well as maintenance costs , the
effectiveness of such measures is questionable as
evidenced by the fact that the manufacturers
themselves advocate the use of accessories like feetpad [3],[6],[7] .
Consumer guides recommend that clothes should be
evenly distributed & not tightly packed , to reduce
vibration . Many researchers have observed that if the
wash load is evenly distributed & loosely packed in
the inner drum , then while spinning , the clothes re distribute themselves to further reduce the vibration
causing imbalance . Many researchers have modeled
the suspension of FL washers using the simple 1 d.o.f.
spring – damper forced vibration system [8] .
Use of MR damper in FL washing machine has been
advocated by several researchers [6],[7],[9] .

Fig. 5 : Schematic diagram of Spring – MR damper
hybrid mount suspension
Washing machine manufacturers recommend that
accessories like foot – pads be used . Foot – pad
manufacturers claim that their product can effectively
reduce vibration [3],[6],[7],[10] . We have
incorporated these concepts in our work .
OUR VIBRATION SOLUTION
Our proposed vibration solution is for a 7 kg. capacity
FL washing machine having an inner drum radius of
0.2 m . We have assumed that it is loosely packed with
5 kg of evenly distributed wash load . This is to ensure
that the clothes re-orient themselves during the soak
cycle to reduce the unbalanced wash load to 0.3 kg at
an eccentricity of 0.15 m .
We have used a self developed program in Matlab
ver.7.6.0.324 (R2008a) to calculate the amplitude of
vibration based on the mathematical model for 1 d.o.f.
spring – damper system under forced vibration .
-4

6

Dry mode @ 1200 rpm - displacement vs time

x 10

displacement ( m )

4

2

0

Fig. 6 : Displacement Vs Time in Dry mode @ 1200
rpm
Using the concept of random optimization technique ,
we have repeatedly changed the system parameters
with the objective of minimizing vibration amplitude
& obtained a near optimal solution . We have
observed that the spring – MR damper suspension
system is theoretically capable of reducing the
amplitude of vibration to about 0.5 mm or less at all
operating speeds ( fig. 6 , tab.1 ) .
Table 1 : System data at different operating modes
System
Operating mode
data
Soak MR Damper
wash Dry
N rpm
ω rad/s
k N/m
c N/m/s
ωn rad/s

40
4.2
10k
20
11

50
5.2
10k
1350
11

360
38
10k
1350
11

400
42
10k
20
11

1200
126
10k
20
11

r =ω/ωn
ξ
A mm

0.4
0.01
0.09

0.5
0.71
0.12

3.6
0.71
0.50

4.0
0.01
0.53

11
0.01
0.57

Based on our above findings [7] , we can describe our
vibration control solution for the above specified
washer as comprising of the following components :Electric motor – This is placed in the rear & is
directly coupled to the inner drum . This arrangement
eliminates transmission losses as well as noise &
additional cost arising from the use of conventional Vbelt / gear train . It is fitted with a 3 – speed regulator :
40 rpm in soak mode , 400 rpm in rinse mode & 1200
rpm in dry mode .
A speed sensor with
microprocessor is required to activate the MR damper
in the inner drum speed range of 50 – 360 rpm .
Counter-weight – a ring shaped concrete slab is
mounted ( fig. 7 ) on the front end of the outer drum to
lower the natural frequency of the system . It also
helps to counterbalance the weight of the electric
motor . The weight of the counterweight is such that
the total machine weight is 75 kg. Concrete slab of
specified weight & shape is easy as well as cheap to
manufacture .
Spring – 2 to 4 nos. may be attached to the bottom of
the outer drum , having total effective stiffness of 10
KN / m . It may be incorporated within the MR
damper ( fig. 7 ) or separately .
Magneto - Rheological ( MR ) damper –These are
dashpot type dampers , but containing MR fluid ie.
micro / nano sized metal particles suspended in fluid
of low viscosity ( fig. 7 ) . 2 to 4 nos. , may be
attached to the bottom of the outer drum & connected
to the microprocessor circuit . [6]

-2

-4

-6

0

0.05

0.1
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A wide variety of foot – pads are readily available in
the market ( fig. 8 ) .

Fig. 7 : MR damper
During the soak / rinse / dry mode , when the dampers
are in the de – activated condition , these have
effective damping co – efficient of 20 N / m / s ,
providing a negligible damping factor of 0.011 .
However , when switching to rinse / dry mode , as the
inner drum rotational speed approaches & passes
through that corresponding to the system’s natural ie.
resonance frequency , the damper is activated by an
electro – magnetic field . This causes the metal
particles to align themselves along the magnetic flux ,
effectively increasing the viscosity of the fluid & the
effective damping co – efficient increases to 1350 N /
m / s , providing a damping factor of 0.712 . The cost
of MR damper is 2 – 3 times that of a conventional
hydraulic damper . [7]

Fig. 7 : Bottom mount suspension in FL washer
We recommend that the spring – MR damper
suspension be set up in the bottom mounted
configuration ( fig. 7 ) . By doing so , the side panels
are not subjected to noisy vibration . Also the side
panels need not be robust ( thereby reducing
manufacturing cost ) . [6]

Foot – pads – The impact of the residual high
frequency small amplitude vibration can be reduced to
acceptable level by using foot – pads . At high
frequency ratio & low damping factor ,
transmissibility is very low . Footpads are used as
effective vibration isolators to reduce the impact of
high frequency small amplitude vibration remaining in
spite of the spring – MR damper suspension system .

ISSN: 2231-5381

Fig. 8 : Commercially available feet - pads
These foot – pads are fairly easy to install . First lift
each corner of the machine and slip a pad under each
foot . Mark each pad location on the floor . Then lift
the washer out of the way . Clean the floor under the
pads . Then stick the adhesive discs to the floor .
Apply the primer to the bottom of the pads and press
them onto the discs . Lift the washer back into place ,
locating the feet in the pad recesses . [10]
Most of these foot – pads use elastomer materials eg.
cork , felt , rubber , neoprene , silicone , etc . Water
Resistant Sorbothane ® , a proprietary, visco-elastic
polymer ( thermoset , polyether-based , polyurethane
material ) having an excellent combination of shock
absorption , vibration isolation & vibration damping
characteristics, coupled with a long fatigue life & a
favorable operating temperature range of -29° to 72°
Celsius is an excellent material , successfully being
used in space station applications . Anti-Walk Silent
Feet anti-vibration washer pads uses this material &
are considered to be most effective though marginally
costly . [11]
CONCLUSION
As per our findings , the near – optimal vibration
solution described above can be incorporated in a
washing machine with comparatively very little
increase in product manufacturing & maintenance cost
while being reasonably effective in reducing vibration
to acceptable level .
Scope for further work includes obtaining the
abovementioned components , fabricating a decent
prototype & conducting vibration tests thereon to
validate our findings & also help develop a more
effective design .
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Abstract –This paper fatigue life of a thick-walled
standard coupling is determined using a four-point
bending test. The corresponding S-N curve is
compared to results of previous work on thinwalled specimens. It can be concluded that the
standard thick-walled connection has a higher
fatigue life than thin-walled ones. In future work,
the prediction of fatigue life using established
multi-axial criteria will be evaluated. Further, the
sealing capacity of several couplings will be
investigated by submitting them to different
combinations of internal pressure and axial force.
In this study, the effect of contact conditions and
coupling geometry is investigated experimentally.
Fatigue tests under cyclic bending are carried out
on
three
different
threaded
connection
configurations.

threads of the pin (indicated by the red arrow),
which is caused mainly by axial tensile stress.
Additionally high compressive hoop stresses are
present in the pin, caused by the make-up torque.
The finite element model is constructed in
such a way that parametric studies of the coupling
geometry can be carried out easily to quantify the
influence on stress concentrations and the thread
load distribution. Finite element modelling is used
to calculate the static load distribution and local
stresses, which can both give an indication of the
fatigue life of the connection. Instead of timeconsuming and complicated 3D models, a 2D
axisymmetric model is used (see Figure 1), which
is common practice when modeling threaded
connections [2].

Keywords – Threaded connections, API, fatigue,
four-point bending, sealing limit, threaded pipe
coupling, fatigue, cyclic bending.

I. INTRODUCTION
Threaded pipe connections are commonly
used in the oil and gas industry in particular to
constitute casing strings, drill pipe strings or
production and transportation risers and pipelines.
Such threaded connections comprise a male
threaded pipe and a female threaded coupling,
called respectively pin and box. To ensure a good
connection without fluid leakage, the pin and box
are tightened with a specified torque, called makeup torque. The made-up couplings must be able to
withstand a variety of service loading conditions.
The connections are often the weakest points in the
pipeline. This is due to stress concentrations,
resulting from the thread geometry. The stress
concentration factors depend on different
parameters as pipe and coupling dimensions and
thread geometry. Goal of this study is to gain
insight into the influence of the different
parameters on the static load distribution and
fatigue life of the connections.

Fig. 1 axial and hoop stress

III. TESTING
A. Static make-up tests
To validate the results of the numerical analysis,
torque tests were carried out on a threaded pipe
sample instrumented with strain gauges [3]. The
measured strains were in good agreement with the
strains obtained from the numerical model.
IV.Analysis of Threaded pipe connections
1) Geometry Model:

II. NUMERICAL MODEL
Finite element modelling is used to calculate the
static load distribution and local stresses, which can
both give an indication of the fatigue life of the
connection. As can be seen in Figure 1, a high
stress concentration appears at the last engaged
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2) Mesh:
Element type:- C3D4
Number of elements:- 983
Number of nodes:- 421
Control type:- Tetrahedron- Free mesh

3) Results:
A) S-Mises , S-Max :

B)S-Mid, S-Min :

4) Principal stresses:

C) C)U,Magnitude :
5) Stress vs time graph:
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V. Result Table
Various stresses
Von-mises
Max principle
Min principle
Max u
Min u

Values
+9.228e +01
+1.070e +02
+2.251e +01
+1.173 e -05
+2.47e -07

predictions of the effect of nut geometry, washer and Teflon
tape in the fatigue life of bolts, Fatigue and Facture of
Engineering Materials, 28(6), 557-564, 2005.
[6] J. Van Wittenberghe, J. De Pauw, P. De Baets, W. De
Waele, M.A. Wahab, G. De Roeck, "Experimental
determination of the fatigue life of modified threaded pipe
couplings," Procedia Engineering, vol. 2(1), pp. 1849-1858,
2010.
[7] M. Sugino, K. Nakamura and S. Yamaguchi,Sumitomo
Metal Industries Ltd?, D. Daly, G. Briquet and E. Verger,
Vallourec Mannesmann Oil & Gas, " Development of an
Innovative Highperformance Premium Threaded Connection for
OCTG, Offshore Technology Conference,
Houston, Texas, USA, 3-6 May, 2010
[8] J. Van Wittenberghe, J. De Pauw, P. De Baets, W. De
Waele, " Fatigue life assessment of preloaded API Line Pipe
threaded connections", Fatigue design, Cetim, Senlis, France,
25-26 November, 2009
[9] J. Van Wittenberghe, P. De Baets, W. De Waele, "Modelling
of preloaded threaded pipe connections", Proc. of the 8th Nat.
Congress on Theor. and App. Mechanics, 149-156, 2009.

VI. CONCLUSIONS
An optimized shape for connection box is
found. Results of tests on an optimized coupling
configuration showed that the fatigue life of the
connection increases with a more uniform load
distribution over the threads. Additional high
compressive hoop stresses are present in the pin,
caused by make-up torque. The accuracy of the
numerical model was checked by a static make-up
test. Through a series of four-point bending tests,
an SN design curve for the standard connection
was obtained. Results of tests on an optimized
coupling configuration showed that the fatigue life
of the connection increases with a more uniform
load distribution over the threads. Additional tests
will be necessary to establish a further optimization
and a more detailed relationship between the thread
load and the fatigue life of threaded connections.
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Abstract— Software developing company selects
process models on various issues that relates to both
developing company and customer. Current trend in
software development is on flexible to changes and
fast releases. This is made possible by agile
methodologies with its agility. These methods have
uniqueness that they can be used for small as well as
big projects. Small projects frequently face
economical problems while developing projects.
Cloud computing is a simple network access to share
resources. A combination of agile methodologies with
Saas (software as a services), a cloud computing
model provides different services, would help to
minimize the economical burden on small projects.

documented and frozen then a design is constructed
with this gatherd requirements followed by coding,
testing and maintenance. Because this is a sequential
approach of
software
development all the
requirements has to be specified at the beginning,
which is quite difficult for the client, the changes in
the requirements is difficult to accomplish in the
software once we have frozen the requirements. The
problems with this approach are, lots of
documentation is required, schedule and cost overruns,
and it requires midnight oils as the delivery date of
software arrives. Finally the customer may not be
happy with the software. But this approach is more
logical and easy to understand.

Keywords — Software development, Cloud computing,

Every step is well planned and next phase starts
after understanding the previous phase. Due to the
flaws of sequential approach in traditional model, the
models like spiral model and agile methodologies
came into existence where we have the freedom of
changing the requirements in software development.
In agile methodologies, the requirements are collected
throughout the development cycle. The requirements
are continuously prioritized according to the business
value. Agile software development methodologies
involves iterative development in short cycles called
sprints and involves constant business interaction so
changes in requirements can easily be accommodated
in the development process at any stage. In this work
the collection and usage of resources from the cloud
for agile software development is discussed.

Software as a service, Agile development, Agile cloud
computing.

I. INTRODUCTION
This Earlier, the development of new system or
product is done according to the insight of technical
personnel and management. But this approach is not
sufficient for complex and modern system and
computer products.
So we need an orderly
development process for the development of modern
systems. One such approach is software development.
It is a process of developing software through a
sequence of phases such as identification of required
software, analysis and design specification of
requirements, software design, programming, testing
and maintenance. The process models are used to
develop more accurate and formalized descriptions of
software lifecycle activities. The software process
models use sufficiently rich notation, syntax or
semantics for computational processing to get more
accurate results.
The traditional model in software development is
waterfall model which is modified as v- model. It is
termed waterfall since the process flows
“systematically from one stage to another in a
downward fashion [8]”.It is used by most of the
companies to develop software. In waterfall model,
the software is developed in sequential manner, first of
all the requirements are gathered from the clients,
once all the requirements are gathered they are
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II. SOFTWARE DEVELOPMENT
Software development process is nothing but a
sequential process of gathering requirements, design,
programming, testing and maintenance to the deliver
right product for the customers. There are two
approaches in software development process. They are
traditional software development process and modern
software development process. Waterfall model,
incremental model etc., comes under traditional
development process. Agile methodologies such as
Scrum, Lean, Dynamic System development
methodology (DSDM) etc., comes under modern
software development process.
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III. AGILE DEVELOPMENT
Agile methods are a response to the inability of
traditional methods to embrace change in a turbulent
business environment that demands software to meet
its needs quickly [6]. Highly artistic people who have
understood the faults of regular software management
processes are using agile development methods in
organizations [7]. In agile software development there
will be a small group of people getting together to
discuss the product in a traditional approach and
manages software development products. The
requirements can change regardless of the cost. They
are prioritized according to the customer’s value by
delivering frequently to the customers for each short
iteration but not entirely the end product. Customers
will get a piece of work in the duration of 4 weeks
after that according to users stories the modifications
will be done in the product in the incremental manner.
This process repeats until the customer satisfied with
the end product.
In agile software development all the requirements
need not be collected in the beginning of the product.
So, the requirements are gathered throughout the
development process and continuously they are
prioritized according to the business value. This
approach is helpful to build the right product which
meets the business goals and also reduces the cost and
time of development.
Among agile software development methodologies
scrum is the most popular framework in the world
which is used primarily for developing complex
product on the contrary with simple products. We can
inspect the product to adapt the functionalities
according to the user’s stories. Scrum enables the
creation of self-organizing teams the encouraging colocation of all team members, and verbal
communication between all team members and
disciplines in the project [1]. Sprint is the basic unit in
scrum they are many sprints that improves the product
among them. The highly prioritized user stories are
selected and specified in sprint backlogs. Scrum is
widely used for development of small software. There
will be a tight budget for small software, so
purchasing all the requirements of the software is
almost impossible so the resources are borrowed from
the cloud.
IV. CLOUD COMPUTING
Cloud Computing
is a model of enabling
convenient, on demand network access to a shared
pool of configurable computing resources(e.g.
networks, servers, storage, applications and services)
that can be rapidly provisioned and released with
minimal management effort or service provider
interaction[5]. It provides developing environment,
ability to manage the resources, application software
over the cloud [2]. The basic need to access the
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services that are available on the cloud is the internet
connection, by this the users can access the services
from any place at any time. Google, Microsoft,
Salesforce.com are some of the companies that are
providing services from the cloud.
In cloud
computing resources are provided to customers on
rental basis, it means the customer pays rent only for
the resources they are using. There are different types
of clouds, such as public cloud, private cloud,
community cloud, hybrid cloud.
The user can
subscribe to any of this cloud according to their
requirements.
A cloud in which services are provided to clients
from a third party service provider through the
Internet is called public cloud. It provides more
scalability and efficiency in shared resources and also
provides elastic and cost effective means in deploying
solutions. A private cloud is restricted to an
organization or specific group. It provides highest
degree of control over security, reliability,
performance and elasticity. A community cloud is
controlled and used by a group organization. This
cloud infrastructure is shared among a number of
organizations with similar interests and requirements
[3]. It offers all the benefits that are present in public
cloud along with some more security. A hybrid cloud
is an integrated cloud service which uses the
combination of public and private cloud and performs
distinct function within the same organization. It
offers more flexibility and cost efficiency than public
and private clouds.
A. Services of Cloud
There are three types of services provided in cloud
by service provider. They are Software as a service,
Platform as a service and Infrastructure as a service.
Software as a service
Sass in simple terms can be defined as "Software
deployed as a hosted service and accessed over the
internet"[4]. It represents largest cloud market and
uses the web to deliver applications that are managed
by 3rd party vendor and its interface is accessed on the
client’s side. As the Sass applications can run directly
on web browser we need not to download or install the
application on individual computer.
By using Saas, streamlining the maintenance and
support of enterprises becomes easy because
applications, runtime, data, middleware, OS,
virtualization, storage, servers and networking are
managed by the vendors. Some of the vendors of Sass
are salesforce, workday, Google Apps,Cisco WebEX
etc., Saas can help the agencies which includes Email
and instant messaging, payment processing, identity
and relationship management, e-government projects,
presence and collaboration, desktop productivity etc.,
As the client uses the applications directly from the
web browser most of the vendors provides the facility
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of exporting your data and back it up locally at any
point of time you need it. The vendors are responsible
for storing our data.

Platform as a service
Paas provides an environment and platform to
allow developers to build applications using tools
supplied by the service provider and services over the
internet. It provides architecture as well as
infrastructure to support application development.
Paas is more flexible because the customer can be
having control over the tools that are installed within
their platform. By using their tools, one can create a
new platform which is suitable for their requirements.
The features of the platform can be changed according
to the need of the clients, so it is adaptive. There is
security for the data, backup and recovery in Paas, so
the clients no need to worry about his personnel or his
critical data. Teams in various locations can work
together on the same application build.
In Paas OS virtualization, servers, storage,
networking and the pass software itself are managed
by enterprise operations or third party provider and the
application is managed by the developer. Some of the
vendors of Paas are force.com, Google App Engine,
Microsoft Windows Azure.
Infrastructure as a service
Iaas are self service models for accessing,
monitoring and managing remote data center
infrastructures in which a third-party provider contains
virtualized computing resources over internet. By
using this service the customers can get the hardware
that is required for the development of their
application.
In Iaas application, data, runtime, middleware and
OS are managed by users. Virtualization, servers, hard
driver, storage and networking are managed by
providers. The benefits of using Iaas scalability, no
investment in hardware, utility style costing, location
independence, physical security of data center
locations, no single point of failure etc., Iaas can be
utilized as enterprise infrastructure, cloud hosting,
virtual data center by an enterprise. The vendors of
Iaas are Amazon Web Services (AWS), Microsoft
Azure, Google Compute Engine (GCE), Joyett etc.,
V. CLOUD SERVICES IN SOFTWARE DEVELOPMENT
When software development is done without using
clouds or virtualization, the development team use to
have only one physical server for development and
production. So the server may be busy when you need
server to perform some task. At that the developers
has to wait until it becomes free which leads to delay
in the software development process.
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But by using, virtual machines and cloud instances,
the development team can have practically an
unlimited number of servers available to them. The
development teams need not to wait for a physical
server. Even though it is busy by performing some
task they can use any of these servers and continues
their work. If a feature is interesting in the
requirements in normal software development we
have to wait until the end of current sprint and after
that we are going to code and test it. If we use cloud
instances we can quickly code it and test it out.The
development team need not to wait for the next build
or release so the building process becomes more faster
and less painful and this approach encourages
experimentation.
In agile software development, the delay is
experienced in installing necessary underlying
platforms such as database software and in
provisioning server instances. Cloud computing
reduces the delay because of more parallel activities
which leads to more efficient and effective utilization
of agile software development. By having a large
number of virtual machines in its own cloud or on the
public cloud increases the speed of integration and
delivery in agile software development.
VI. AGILE CLOUD COMPUTING
Agile software development is a method delivered
from iterative and incremental development which
involves a low-level interaction between selforganizing and cross functional teams. Agile
development was deficient of a development platform
which supports the rapid development cycles that
supports agile methodology. Here cloud computing
makes a extensive difference by eliminating the bulky
distribution requirement which slows down the agile
development process. So there is a good harmony
between agile development and cloud computing. The
cloud services provides applications to users whenever
they need and to what extent they need, the basic
requirement of getting access to cloud services is
internet connection. The users can access the updated
versions of application from the cloud immediately
when they are made available on cloud, reinstallation
of new version is not required, so that the developers
can get feedback for that application quickly and they
can make changes in the application if required.
Whereas by using traditional approach software
distribution is a mind-numbing task which needs
reinstallation and supporting teams help. To get
feedback from users it takes months or even years of
time.
The main aim of agile methodology is to reduce the
delay in software development phases. By combining
agile software development with cloud computing the
benefits are
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Unlimited number of servers is made available,
by cloud computing, virtualization to precede the
development.
As there are more number of servers the speed of
development process is accelerated and delivered
in time.
Waiting for next release is not required.
Development, coding and testing becomes faster
so that innovative thoughts can be easily
incorporated at any point of time.
A. Saas from Cloud
The applications of Saas are also called as ondemand software or hosted software or web based
software. Newly established, small IT companies will
have tight budget and their requirements changes at
different phases. Buying and maintaining all the
software and resources required for the development
for the product and maintaining them is a big task.
Saas cloud computing has multitenant architecture
which delivers desired applications to the end users
through internet. Some big multi-national companies
such as IBM maintain their own cloud and provide
services to others.

Ad-Hoc Level
It is the first level which is also known as customer
level of maturity where unique customized versions of
applications are present in the server. It doesn't require
system administrator and this level is useful for
converting existing client server architecture.
At this level each tenant has his/her own modified
version of a hosted application and the an instance of
the software application is made to run on host’s
servers by the tenant. The architecture at this level is
similar to that of traditional line-of-business software
sold earlier on, where multiple clients or tenants use
single instance running on the server within a single
organization but the instances running on the host are
fully independent of each other.

Fig. 3 One Instance per customer (Ad-hoc)

Fig 1. Software As A Service

The small companies can get the required resources
from the service providers and exhibits its
functionality to other applications and the same
application acts as service requestor when it needs to
incorporate data and functionality from other services.
The Saas architecture can be classified based on
maturity levels. There are 4 maturity levels in Saas
architecture. They are.

Configurability
This is the second level of maturity which provides
flexibility to identify different users using the same
services or applications from the cloud. By knowing
this, the cloud providers can maintain common core
code of application regardless of end users and then
they can allocate the resources to end users according
to their demand.
This level falls 2nd in SAAS maturity levels where
all instances employ similar code implementation but
each instance is personally adapted for each tenant. To
meet the requirements of the customers the SAAS
vendors provides in-depth configuration options
which permits the customer to change the appearance
of the application as well as its behaviour towards its
users . Every instance remains completely isolated
from the others especially at code level.

Fig 2. Saas maturity levels
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Fig 6.Scalable,configurable and Multi-Tenent-Efficient
Fig 4.Configurable per Customer

Multitenant Efficient
This is the third level of maturity where a single
resource is shared by hundreds or thousands of
tenants, nothing but end users by each and every
individual user can be differentiated according to their
data or need.
This is the 3rd level in SAAS maturity where client
are served by the vendor with personalized user
experience, configurable metadata to provide unique,
and unique feature set by running only one instance.
By this mechanism serve space need to accommodate
more number of instances is reduced to large extent .
Customers data is safe-guarded with the help of
security and authorization policies.

Fig 5.Configurable and Multi-Tenant-Efficient

Scalability
This is the last level of maturity. In this level by
conduction optimizing locking duration, statelessness
and sharing pooled resources, the application
resources are used effectively.
This is the last level of maturity where the vendor
hosts several tenants on a load-balanced identical
group of instances. A SAAS system can be scaled
without changing architecture the application because
the client needs can be fulfilled by adjusting the
number of instances and servers on the backend.
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B. Advantages of Saas
Low cost and overhead
Pays rents only for the resources that are being
used.
Services can be access any where
Offsite deployment
Decentralized and customizable
Scalable applications
Easy maintenance
Maximum efficiency
Highly stable and common base code.
VII.
CONCLUSION
With the adaption of Saas service for agile
development improves efficiency with respect to
reduction of economical feasibility, increasing
technical flexibility. Adaption of required resources
done based on use and return method so that in
development new kind of solutions will be innovated.
The applications of Saas are also called as ondemand software or hosted software or web based
software. Newly established, small IT companies will
have tight budget and their requirements changes at
different phases. Buying and maintaining all the
software and resources required for the development
of the product and maintaining them is a big task. Saas
cloud computing has multitenant architecture which
delivers desired applications to the end users through
internet. Some big multi-national companies such as
IBM maintain their own cloud and provide services to
others.
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Abstract—This paper present the investigation of
performance and reliability of a new design flat plate
solar collector.Flat plate collector is one of the
important solar energy trapping device which uses air
or water as working fluid. Usually all flat plate
collectorabsorbers are made up ofcopper or
aluminium sheets, which limits on the heat collection
surface transfer area.The specific objective of this
study is to develop new models and improved the
efficiency of the solar water heater by exchanging the
absorber & copper tube arrangement with fabrication
of a simple copper box as a collector.The
Computational Fluid Dynamics (CFD) software has
been used for simulation of new flat plate collector.
Experimentation conducted on new flat plate collector
for particular period ofvarious days and data is
maintained as per days.The experimental results of
water outlet temperature are validated with the results
obtained by using computational fluid dynamics
(CFD) tool and there is a good agreement in between
them.
Keywords—Flat Plate Solar Collector (FPSC),Solar
water heater, Computational Fluid Dynamics (CFD).
I. INTRODUCTION
The rate at which the non-renewable energy are
utilized or depleted it is need to be focus on renewable
energy resources. Many types of renewable energy are
available but conversion technology of this energy
into usable form is not effectively and more
complicated. The sun is a good example of those
resources which undergo a faster replenishment rate
within a relatively short time than the rate at which
non-renewable energy is utilized or depleted[1]. The
energy of the sun is generated from the nuclear fusion
of its hydrogen into helium, with a resulting mass
depletion rate of approximately 4.7 × 106 tons per
second. The earth’s population currently needs 15
terawatts of power in total, but the solar radiation that
reaches the earth on a continuous basis amounts to
120,000 terawatts; only fraction of the suns energy
reaching the earth will cover the bulk of energy
requirements [2].
The sun is a sphere of intensely hot gaseous matter
with a diameter of 1.39 X 109 m. The solar energy
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strikes our planet a mere 8 min and 20 s after leaving
the giant furnace, the sun which is 1.5 X 10 11 m away.
The sun hasan effective blackbody temperature of
5762 K [3].Now-a-days, 80% of total energy is
produced by means of fossil fuels, and this massive
utilization is leading to the overtiredness of these
resources and imposes a real threat to the environment,
mainly through global warming and acidification of
water cycle[4].
The demand for renewable energy is increasing due
to the rapid growth of industrialization and the
excessive use of fossil fuels which has adverse effects
on global climate change. Solar energy is one of the
cleanest, most abundant and environmental friendly
sources of renewable energy. To obtain maximum
thermal energy from incident solar radiation, welldeveloped solar conversion technology today solar
water heaters with different configurations and
designs have been used for various applications [5],
[6], [7], [8], [9].
Solar water heaters play a vital role in low
temperature applications especially in domestic sector.
Solar water heater is one of the most successful solar
technologies. Currently, world’s demand of energy
has dramatically increased; furthermore, process to
collect hot water by solar radiation is expensive [10].
The use of solar water heaters (SWH) is encouraged to
produce domestic hot water because SWH can
substantially reduce primary energy consumption
compared with conventional water heaters [11].Flat
plate collectors (FPC) are the most used type of
collector. FPC is usually employed for low
temperature applications up to 100 0C, although some
new types of collectors employing vacuum insulation
can achieve slightly higher values [12].A typical flat
plate collector is shown in figure 1.
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.
Fig. 1 A typical flat plate collector

II. CONSTRUCTIONAL DETAILS
A passive system was selected as the basis for the
design of flat plate collectors which do not necessitate
any electricity and relay. Principle of passive system is
based on natural circulations of hot water, gravity feed
and water pressure. A new flat-plate solar collector
has the simplest designs and requires neither tracking
nor as much maintenance as the other collector
designs.In passive type flat plate collector, we
changed the copper tubes arrangement by simple
putting a copper box as flat plate of dimensions 1100
x 1100 x 15 mm in collector frame. The thickness of
copper flat plate is 1 mm having 22 gauges.Figure 2
shows the realview of new flat plate collector.

FPC is usually permanently fixed in position and
requires no tracking of the sun. The collectors should
be oriented directly towards the equator, facing south
in the northern hemisphere and north in the southern.
The optimum tilt angle of the collector is equal to the
latitude of the location with angle variations of 10–150
more or less depending on the application [13].
The solar radiation is incident on the absorber plate.
The absorber plate is made of copper material because
of its high thermal conductivity which will rapidly
absorb heat from sun's rays and quickly transfer that
heat to the tubes or fins which will transfer heat to
thewater[14], [15]. The main pipe is made of material
Fig. 2 Real view of new flat plate collector
of copper to transfer the absorbed heat to the water, a
dark-coloured shows the absorber and a cover
The copper boxis fixed in collector frame with a
glass[16]. Casing is providing to the collector to
transparent cover to reduce the convection and
reduce the heat transfer losses by convection and
radiation losses. The casing is made of aluminium
radiation. It is made of Aluminium or wooden material
with black painted. The provision for feed waterfrom
depending upon the applications [17].Most solar water
the water tank at the inlet as given from lower side of
heater designs used for single family are closed and
the frame into the copper box and outlet of hot water
opened solar water heating systems. These two
is given from the another end. The rise of the water
systems are categorized into two groups:forced
temperature inside the copper box collector is due to
circulation and natural convection. The advantages of
the absorption of incident solar radiation which gives
thermosyphon systems are more reliable and longer
rise to water uprising motion by thermosyphon
life than forced circulation systems with no need of
principle.The technical specifications of solar water
pumps and controllers[18], [19].
heating system are given in Table I.
Manjunath M S states foranunglazed solar collector
with an innovative serratedfined tube as well as
TABLE I
another diametrically placed planar fin bifurcating the
TECHNICAL SPECIFICATIONS OF NEW FLAT PLATE
absorber tubepassage increases the heat transfer flux
COLLECTOR
by lowering the flow rates. These results validated
using Computational fluid dynamics[20]. The
Particular
Specification
objective of this work is to experimentally investigate
the water outlet temperature of solar flat plate Collector dimensions (Length
1.25 m x 1.25 m x 0.080 m
x Width x Thickness)
collector.Fluid flow and heat transfer in the collector
panel are studied by means of computational fluid
Collector type
Flat plate
dynamics
(CFD)
simulation.The
measured
Number of glass covers
1
experimental temperatures are compared to the
Cover
material
Low
iron
glass
temperatures determined by the CFD model and there
Cover thickness
4 mm
is a good similarity between the measured and
calculated results.The influences of different operating
Cover transmission
94%
conditions such as flow rate, properties of solar
Box dimensions
1.1 m x 1.1 m
collector fluid, solar collector fluid inlet temperature
(Length x Width)
are studied[21].
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Thermal conductivity of plate
material

386 W/m °C

Copper sheet thickness

1 mm (22 gauge)
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Collector heat absorber area

1.44m2

Insulation material

Rockwool

Thermal conductivity of
insulating material

0.045 W/m °C

Insulation thickness

30 mm

Sheet Material of collector tray

Aluminium

flat plate collectors are oriented in south direction that
it receives maximum solar radiation. Two digital
thermometers are required whose ranges up to 150 0C
for measurement inlet and outlet temperatures. Digital
Thermometer 1 is fitted in the inlet of solar water
heating system for measuring the inlet cold water
temperature and Thermometer 2 is fitted in the exit of
the collector for measuring the hot water
temperature.Flow meter is also fitted in the inlet side
system to measure the flow of water before the water
is admitted in the collector.

The 3-D view of copper made flat plate collector is as
shown in figure 3.

Fig. 5The closed view of Experimental setup for solar water heating
system

Fig. 3 3Dview of flat plate collector

III. EXPERIMENTAL SETUP AND
PROCEDURE
1) Experimental setup:
The tests were conducted at the GF’s Godavari
college
of
Engineering,
Jalgaon
(20.9980°N,75.5667°E), State- Maharashtra, India.
The schematic diagram of the thermosyphon flat plate
solar water heating system is shown in figure 4. The
system consists of flat plate collectors, storage tank
and connecting pipes. The flat plate collectors are
oriented in south direction that it receives maximum
solar radiation.Figure 4 shows the schematic
representation of experimental setup [22].
Fig. 4 Schematicrepresentation ofExperimental Setup

Figure 5 shows the closed view of experimental
setup for solar water heating system.The system
consists of flat plate collectors, two digital
thermometer, flow meter and connecting pipes.The
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2) Procedure for test Run:
The cold water storage tank filled with 500 litres of
water after proper filtration. The valve was opened to
allow water flow to the circulating pipes. Water flows
through the collector at a constant flow rate during all
the measurements. A part ofincidence solar radiation
on the glass cover is reflectedback to atmosphere and
remaining is transmitted inside thesolar collectors and
the solar radiation is absorbed by the water.Due to the
absorption of solar radiation, water temperature
increases and the water starts emitting long
wavelength radiation which is not allowed to escape to
atmosphere due to presence of glass cover. The
insulation provided at the bottom and all the sides of
solar collectors and glass cover serves the purpose of
reducing direct convective losses to the ambient which
further becomes beneficial for rise in water and solar
collectors temperature respectively.The heated water
moves upward due to decrease indensity whereas the
colder working fluid settled at thelower portion due to
more in density. The hot water is collected from the
outlet which isconnected to the solar hot water storage
tank which has a valve to allow tapping when needed
for use. Cold watertemperature (0C), solarcollector
temperature (0C), ambient temperature (0C) and hot
water temperature (0C) were recorded at 1 hour
intervals.
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The results were recorded after performing the
measurement of important operating parameters of the
experimental setup at selected location as per the
procedure specified during the experimental work.
The tests were conducted from 11.00 A.M. to 5.00
P.M. hourly. Throughout the complete trials
conducted, theday was sunny and no any cloudy
conditions were present[23].

high temperature and pressure gradients are finely
meshed.Meshing domain of flat plate collector is

IV.CFD SIMULATION
1) Modeling of Flat Plate Collector:
The 3-D model for new flat plate collector is
created using CAD Package CATIA V5 R19. It is
imported in Ansys fluent workbench. The extra length
added for pipe at inlet and outlet flat plate collector
which helps in reducing the non-uniformity of flow.
The geometrical specifications of the flat plate
collector have chosen somewhat arbitrarily. Collector
box is 1100 x 1100 mm. Inlet and outlet tube diameter
is di=d0=0.01m and thickness 15mm of copper
material.
Generally this model is designed and applying
heat transfer from top face to fluid present in the flat
plate collector.The model of flat plate collector is
shown in figure 6.

Fig. 6Model of flat plate collector

Then all the parts are defined i.e. inlet is defined as
Inflow, outlets as Outflow and Top Face.

shown in figure 7.
Fig. 7Meshing domain of flat plate collector

3. Physics of The Simulation For CFD Analysis:
a) Initial Assumptions:
Keeping inlet temperature to new flat plate
collector constant for each observations and mass flow
rate of water assumed arbitrarily for inlets of new flat

plate collector.
b) Viscous Model:
The laminar model is selected to analyze the
heat transfer and contour presentation. Energy model
is set to ON position which permits heat transfer
analysis.

2. Grid Generation of Flat Plate Collector:
The ANSYS ICEM-CFD is used for discretization
of domain. Initially a relatively coarser mesh is
generated. This mesh contains tetrahedral cells having
triangular faces at the boundaries. Care is taken to use
tetrahedral cells as much as possible. It is meant to
reduce numerical diffusion as much as possible by
structuring the mesh in a well manner, particularly
near the wall region. Later on, a fine mesh is
generated for this fine mesh, the edges and regions of
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c) Boundary Conditions:
Boundary conditions are used according to
the need of the model. Boundary conditions used at
inlets are mass flow rate of water and at outlets static
pressure is applied.
d) Solver Parameters:
The high resolution scheme and Auto-time
scale is used for convergence control. The
convergence criteria are RMS residual type and
convergence rate 1e-03 is used for mass and
momentum etc. which gives the water outlet
temperature from flat plate collector configuration
after certain number of iterations. The general
FLUENT simulation model of flat plate collector is
shown infigure 8.

Fig. 9 Variations in water outlet temperature vs. Daysat 3 P.M.

The experimental test has been carried out at 11
A.M. to 5 P.M. hourly for five consecutive days from
1st to 5th April 2015.It is observed from the figure 9
water outlet temperature from simulation of new flat
plate collector is greater than experimental results.
Increase in water outlet temperature of about2 to 6 %
in simulation of new flat plate collector as compared
to experimental results. New flat plate collector shows
maximum water outlet temperature around 3 P.M.
Increase in water outlet temperature for new flat plate
collector is due to increase in heat transfer area.

VI. CONCLUSIONS

Fig. 8FLUENT simulation model of flat plate collector

The general simulation parameters with solid fluid
assembly are summarized as given below in table II.
TABLE II
DETAILS OF SIMULATION PARAMETER

Parameter

Ansys Fluent

Domain of simulation

Flat plate collector

Laminar model

Viscous

Heat Transfer model

Thermal Energy

Fluid

Water

Solid

Copper

Reference Pressure

1 atm.

Inlet

Mass flow rate and

ACKNOWLEDGMENT

Temperature of Fluid

Outlet

Static pressure

Discretization

High Resolution

V. RESULT AND DISSCUSSION
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Temperature (0C)

The following conclusions may be drawn from the
present study that new Flat plate solar water collector
is successfully designed through Experimental
analysis and validated using CFD simulation. The new
proposed design increase heat transfer rate by
increasing surface collector area.
1. It is observed from experimental results; the
water outlet temperature from collector is
linearly increases with increase in day passes.
2. It is also concluded from the results that the
maximum outlet temperature is reached at
3.00 P.M on 5th April with a maximum
temperature up to 850 C experimentally.
3. It has been observed that outlet temperature
of water in simulation greater than
experimental results of particular days.
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Abstract— This paper presents a new and efficient
method for solving the load flow problem of
a distribution system. It is mainly based on network
topology, basic circuit laws and power summation
technique. The main contribution of this paper is: (i)
proposing a new and efficient load flow method
for radial and weakly meshed distribution systems, (ii)
evaluating the impact of load models, different
X/R ratios, load growth and tolerance levels, (iii)
analysis of impact of number of loops on weakly
meshed distribution systems, (iv) comparison of
radial and weakly meshed distribution system. The
results are obtained for voltage profile, total power
losses time of computation, and number of iterations.
Computer program coded to implement this power
flow solution scheme in MATLAB and successfully
applied to several practical distribution networks
with radial and weakly meshed structure. MATLAB
is viewed by many users not only as a highperformance language for technical computing but
also as a convenient environment for building
graphical user interfaces (GUI). Data visualization
and GUI design in MATLAB are based on the Handle
Graphics System in which the objects organized in a
Graphics Object Hierarchy can be manipulated by
various high and low level commands. If using
MATLAB7 the GUI design more flexible and versatile,
they also increase the complexity of the Handle
Graphics System and require some effort to adapt to.
Keywords —Power Flow, MATLAB, radial
distribution system, mesh distribution system, load
growth.
I. INTRODUCTION
Power flow analysis is the backbone of power
system analysis and design. They are necessary for
planning, operation, economic scheduling and
exchange of power between utilities. Power flow
analysis is required for many other analyses such as
transient stability, optimal power flow and
contingency studies. The principal information of
power flow analysis is to find the magnitude and
phase angle of voltage at each bus and the real and
reactive power flowing in each transmission lines.
Power flow analysis is an importance tool involving
numerical analysis applied to a power system. In this
analysis, iterative techniques are used due to there no
known analytical method to solve the problem. This
resulted nonlinear set of equations or called power
flow equations are generated. To finish this analysis
there are methods of mathematical calculations which
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consist plenty of step depend on the size of system.
This process is difficult and takes much time to
perform by hand. By develop a toolbox for power
flow analysis surely will help the analysis become
easier. Power flow analysis software can help users to
calculate the power flow problem. Over the past
decade, a few versions of educational software
packages using 2 advanced programming languages,
such as C, C++, Pascal, or FORTRAN have been
developed for power engineering curriculums. These
choose an integrated study platform with support of
database and GUI functions. Power flow analysis
software develops by the author use MATLAB
software. MATLAB as a high-performance language
for technical computation integrates calculation,
visualization and programming in an easy-to-use
environment, thus becomes a standard instructional
tool for introductory and advanced courses in
mathematics, engineering and science in the university
environment. Most of the students are familiar with it.
Some efficient algorithms for solving the load flow
problem of a radial distribution networks have been
reported in the literature. However, these algorithms
are not suitable for a mesh network. Several load flow
algorithms specially designed for meshed distribution
systems have been reported in the literature.
Based on the previous work, a modified
compensation based method was developed in, which
uses active and reactive power as flow variables rather
than complex currents. The compensation based
method for weakly meshed networks presented in, was
modified from single-phase system to three-phase
system. The mesh network is converted into radial
network by breaking the loops and the load flow has
been carried out by calculating power injections at the
loop break points by using a reduced order bus
impedance matrix.
In this paper, a simple load flow method is
proposed based on network topology, basic circuit
theory concepts and power summation technique.
The power summation method is an iterative
technique which includes two steps: (i) Calculation of
the effective power at each node in backward
propagation, (ii) then find the voltages at receiving
end node and losses of each branch in forward
propagation. First we’ll calculate the effective power
required by each node of the radial network. The
effective power will be modified from radial network
to mesh network by adding or subtracting the power
required at each node to flow the same loop current in
a loop and the loop current can be calculated by
applying KVL in the loop. With the help of effective
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power at each node (considering the loop effect also),
we’ll carry out the load flow. Due to the distinctive
solution techniques of the proposed method, the timeconsuming LU decomposition and forward/backward
substitution of the Jacobian matrix or admittance
matrix required in the traditional load flow methods
and formation BIBC and BCBV matrices , tree
labeling , breaking the loops and injecting power
injections are not required. The convergence ability
of the proposed load flow algorithm is tested on
different IEEE systems under different scenarios.

II. LITRATURE SURVEY
This chapter discuss about literature review that
been collected for this project. Author has refers
through journals and paper especially from IEEE. This
chapter consists of three parts. It is describe generally
on power flow analysis problems and the solutions,
Graphical User Interface in MATLAB and power
system toolbox in market.
A. Line Flow and Losses Calculation

The power loss in line i – j is the algebraic sum of
the power flows determined from
SLij = Sij + Sji
(05)
The distribution systems usually fall into the
category of ill-conditioned power systems for generic
Newton-Raphson like methods with its special
features
i. Radial or Weakly Meshed Topologies:
Most of the distribution systems are radial or
weakly meshed types. The increase in requirements
for reliability and outgoing distribution generation has
made the structure of distribution systems more
complex. Therefore, the power flow analysis in such
distribution systems has become more difficult.
ii. High R/X Ratio of the Distribution Lines:
Transmission networks are composed mainly of
overhead lines thus, the ratio is usually lower than 0.5.
In distribution networks where both overhead lines
and cables are used, the R/X ratio is high ranging from
0.5 to as high as 7, where high ratio values are
typically for low voltage networks.
iii. Unbalanced Operation:
Three-phase unbalanced orientation greatly
increases the complexity of the network model, since
phase quantities have to be considered including
mutual couplings.

Fig. 1 Transmission line model for calculating line flows

i → j = is given by
Iij = Il + Iio = yij (Vi - Vj) + yioVi
(01)
Similarly, the line current Iij measured at bus j and
defined positive in the direction j → i is given by

iv. Loading Conditions:
Most of the load flow methods were developed
assuming a static load model. But, a practical load
model is required for getting reliable results.
v. Dispersed Generation:
Distributed generation is being increasingly used to
meet the fast load increase in the deregulation era. The
utilities have to analyze the operating conditions of the
radial-type systems with distributed sources.

Iij = - Il + Iio = yij (Vj-Vi) + yjoVj
(02)
The complex power Sij from bus I to j and Sji from
bus j to i are
Sij= ViI*ij
(03)
Sji = Vj*Iji
(04)
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vi. Non-linear Load Models:
Widespread use of non-linear loads such as,
rectifiers in distribution system distorts the current
drawn from the source.
Usually the commercial SCADA/DMS systems
treat these distribution systems as independent parts,
i.e., HVAC (high voltage a.c.) loop and MVAC
(medium voltage a.c.) or LVAC (low voltage a.c.)
radial systems. Such rough equivalence will cause
inaccuracies in the power flow solutions.
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III. SYSTEM DESIGN

Fig. 2 A typical bus of the power system

Referring to the above figure, power flow equations
are formulated in polar form for the n-bus system in
terms of bus admittance matrix Y as:

A. Proposed Load Flow Approach in Distribution
Systems:
An efficient and simple load flow method is
proposed for analysis of the radial and weakly meshed
network based on network topology and basic circuit
laws (KCL and KVL). Radial distribution systems
have poorest service reliability. In radial distribution
systems customers at far end of the substation suffers
from major voltage drops and distributor near to
substation gets heavily loaded. To improve reliability
and provide better voltage regulation meshed
distribution networks are used by closing the tie line
switches. Some distribution feeders serving high
density load areas contain loops created by closing tie
line switches.
B. Simple Radial Distribution System:

Ii = ∑ YijVj
(06)
where, i,j are to denote ith and jth bus
Expressing in polar form:
Ii = ∑ │Yij││ Vj │ ∟ θij+ δj
(07)
The current can be expressed in terms of the active
and the reactive power at bus i as:
Fig. 3Simple radial Distribution System

Ii =
(08)
Substituting for Ii from eqn.(08) in eqn.(07)
Pi – j Qi = │ Vi │ ∟– δi ∑ │Yij││ Vj │ ∟ θij + δj
(09)
Separating the real and imaginary parts

Pi = ∑ │ Vi │ │ Vj │ │ Vij │
(10)

Qi = – ∑ │ Vi │ │ Vj │ │ Vij │
(11)

–

–

The simple radial distribution system is shown in
Fig. 3. The voltages can be calculated by knowing
effective powers at each node as obtained. For
example, the loads of six bus radial network are
shown in Fig. 3.
The effective powers at each node
P(2)+jQ(2), P(3)+jQ(3), P(4)+jQ(4),
P(6)+jQ(6).

P(1)+jQ(1),
P(5)+jQ(5),

P(1)+jQ(1) = PL2 + jQL2 + PL3 + jQL3 + PL4
+ jQL4 + PL5 + jQL5 + PL6 + jQL6 +
ploss(B1) + jqloss(B1) + ploss(B2) + jqloss(B2) +
ploss(B3) + jqloss(B3)+ ploss(B4) + jqloss(B4) +
ploss(B5) + jqloss(B5) (12)

P(2)+jQ(2) = PL2 + jQL2 + PL3 + jQL3 + PL4
+ jQL4 + PL5 + jQL5 + PL6 + jQL6 +
ploss(B2) + jqloss(B2) + ploss(B3) + jqloss(B3) +
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ploss(B4) + jqloss(B4) + ploss(B5) + jqloss(B5)
(13)

P (3)+jQ(3) = PL3 + jQL3 + PL4 + jQL4 +
PL5 + jQL5 + PL6 + jQL6 + ploss(B3) +
jqloss(B3) + ploss(B4) + jqloss(B4) + ploss(B5) +
jqloss(B5)
(14)

P (4)+jQ(4) = PL4 + jQL4 + PL5 + jQL5 +
ploss(B4) + jqloss(B4)
Fig. 4Simple radial Distribution System

(15)
P(5)+jQ(5) = PL5 + jQL5
(16)

P(6)+jQ(6) = PL6 + jQL6
(17)
In this seminar, a simple load flow method is
proposed based on network topology, basic circuit
theory concepts and power summation technique. The
power summation method is an iterative technique
which includes two steps: (i) Calculation of the
effective power at each node in backward propagation,
(ii) then find the voltages at receiving end node and
losses of each branch in forward propagation. First
we’ll calculate the effective power required by each
node of the radial network. The effective power will
be modified from radial network to mesh network by
adding or subtracting the power required at each node
to flow the same loop current in a loop and the loop
current can be calculated by applying KVL in the loop.
With the help of effective power at each node
(considering the loop effect also), we’ll carry out the
load flow. Due to the distinctive solution techniques of
the proposed method, the time consuming LU
decomposition and forward/backward substitution of
the Jacobian matrix or admittance matrix required in
the traditional load flow methods and formation BIBC
and BCBV matrices tree labeling breaking the loops
and injecting power injections are not required. The
convergence ability of the proposed load flow
algorithm is tested on different IEEE systems under
different scenarios.

C. Simple Meshed Distribution System with Three
Loops:

The simple distribution system with three loops
addition to make the network as a mesh network is
shown in Fig. 4. The mathematical modeling for load
flow analysis of weakly meshed distribution network
is explained in detail as below. In the presence of tie
lines, the current in the each branch from radial
network to mesh network will be changed because of
the tie line currents. From Fig. 4, let the current
flowing in branch 2 in radial network is IB2. In Fig. 4
because of the loop-3, the modified current in branch
2 is IB2 – Iloop-3. That means the effective power at
receiving end node of each branch in the loops will be
changed from radial network to mesh network. The
modified effective power at all nodes in each loop will
be decided by the receiving end node voltage of the
branches in that loop. So modified effective power can
be calculated by adding or subtracting the effective
power (in radial) with power at the node which is
multiplication of the loop current with the receiving
end node voltage of each branch in the loop.
P(1)’ + jQ(1)’ = P(1)+jQ(1)
(18)
P(2)’ + jQ(2)’ = P(2)+jQ(2)
(19)
P(3)’ + jQ(3)’ = P(3)+jQ(3) – { Iloop(3) * [V(3)]*}*
(20)
P(4)’ + jQ(4)’ = P(4)+jQ(4) + { Iloop(1) * [V(4)]*}*
– { Iloop(2) * [V(4)]*}*
(21)
P(5)’ + jQ(5)’ = P(5)+jQ(5) + { Iloop(1) * [V(5)]*}*
– { Iloop(2) * [V(5)]*}*
(22)
P(6)’ + jQ(6)’ = P(6)+jQ(6) – { Iloop(1) * [V(6)]*}*
– { Iloop(3) * [V(6)]*}*
(23)
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D. Model of Load Growth:
For future expansion and planning of the
distribution systems, it is desirable that a system
engineer must know the future estimate of the system
solutions for planning and expansion or the efficient
operation of distribution systems. The load growth
(LG) pattern is essential to know for future planning
and expansion of the distribution systems. In this
paperwork, load growth is modelled as

relationship as a polynomial equation of voltage
magnitude. It is usually referred to as the ZIP model,
as it is made up of three different load models:
constant impedance (CZ), constant current (CI) and
constant power (CP). The real and reactive power
characteristics of ZIP load model are given as:
P = P0 [ ap (

)2 + bp (

) + cp ]

)2 + bq (

)+ cq ]

(27)
Loadi = Load * (1 + r)m
(24)
Q = Q0 [ aq (
Where,
r = annual growth rate
m = plan period up to which feeder can take
the load
In this paper work r=0.07 and m=5. The load
growth is incorporated for all the systems to consider
the impact of load growth on voltage profile, total real
and reactive power losses, number of iterations and
convergence time.

(28)
Where, the sum of the ZIP load coefficients for
both P, and Q loads is equal to 1.
ap +bp + cp = 1,
aq +bq + cq = 1

i.
Static Load Model:
In conventional load flow studies, it is presumed
that active and reactive power demands are specified
constant values, regardless of the amplitude of
voltages in the same bus. In actual power systems
operation, different categories and types of loads such
as residential, industrial, and commercial loads are
present. The nature of these types of loads is such that
their active and reactive powers are dependent on the
voltage and frequency of the system. Moreover, load
characteristics have significant effects on load flow
solutions and convergence ability. Common static load
models for active and reactive power are expressed in
a polynomial or an exponential form. The
characteristic of the exponential load models can be
given as:
P = P0 (

)np
(25)

Q = Q0 (

)nq

(26)
Where np and nq stand for load exponents, P0 and
Q0 stand for the values of the active and reactive
powers at the nominal voltages. V and V0 stand for
load bus voltage and load nominal voltage,
respectively.
ii.
Polynomial Load Model :
In this paper, a realistic static load model is
considered that represents the power-voltage
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In this seminar work ap = aq = 0.3 , bp =
bq = 0.2 , cp = cq = 0.5. P0 and Q0 are the real and
reactive power consumed at a reference voltage Vo.
IV. CONCLUSION

Conclusion:
In this paper, a new and efficient method for
solving the load flow problem of a distribution system
is proposed. The proposed method is compared with
existing methods and it has been shown to be superior
in the number of iterations, computationally efficient,
and the robustness of convergence while the solution
accuracy is well maintained. The proposed load flow
approach is in close agreement with the existing
methods. The proposed load flow method has been
tested on two IEEE benchmark distribution systems
under different loading conditions, different R/X ratio,
different static load models, and considering load
growth also. Load flow problem under different load
conditions and for various ratios R/X has been
determined with the proposed to check its
convergence. It can be observed that the proposed
method converges with varying load conditions and
R/X ratios. It has been found from the cases that the
method has good and fast convergence characteristics.
Because of distinctive solution techniques of the
proposed method, the time intensiveness due to LU
decomposition and forward/backward substitution of
the Jacobian matrix or admittance matrix required in
the traditional load flow methods and formation BIBC
and BCBV matrices, tree labeling, breaking the loops
and injecting power injections are not necessary. Test
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results show that the proposed method is faster and
converges with load variations and different R/X
ratios and is suitable for large-scale distribution
systems.
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Abstract— Decision-making is the task of every top
management in an organization, and they need
relevant and meaningful information to help in taking
decisions. Retrieval of meaningful information is a
challenge for effective decision-making. Due to lack of
domain knowledge, meaningful information remains
hidden in the database itself. Decisions made out of
irrelevant and meaningless information sometimes
leads to irreparable damage and reputation. To
retrieve relevant information it is necessary to have
background knowledge about the domain. Background
knowledge in the form of ontology is an important
source of information. The paper presents a solution
for meaningful information retrieval by using domain
ontology as a domain knowledge which reveals all the
meaningful information from the database to help in
taking decision.
Keywords-Ontology,
Decision-making,
Domain
knowledge, Meaningful information, Background
knowledge,
Information
retrieval,
Business
intelligence.

I. INTRODUCTION
Information retrieval (IR) is the activity of
obtaining information resources relevant to an
information need from a collection of information
resources. The meaning of the term information
retrieval can be very broad.Just getting a credit card
out of your wallet so that you can type in the card
number is a form of informationretrieval. Knowledge
base information retrieval (KBIR) is a process of
retrieving relevant and meaningful information as per
user need from the resources.Domain knowledge plays
an important role in retrieving the knowledge base
information. To retrieve the meaningful information,
domain knowledge in the form of ontology is an
efficient way.
Ontology is an explicit specification of
conceptualization. Ontology plays a big role in
knowledge management. Ontology describes the
information about particular domain in the form of
concepts and relations. Ontology allows information
to be stored in human as well as machine readable
format [1].Ontology is considered as a backbone of
semantic web. Problem of semantic heterogeneity in
semantic web is solved by using ontology. Ontology
also used to explore the semantic relationship between
the concepts& to represent the background knowledge
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about the domain in various web related information
retrieval techniques.Background knowledge plays an
important role in retrieval of relevant and meaningful
information to meet the need of decision maker to take
the decision. Decision making is carried out in every
organization to solve the problems by using business
intelligence technique.
Business intelligence (BI) is the set of techniques and
tools for the transformation of raw data into
meaningful
information.The
term business
intelligence represents the tools and systems that play
a key role in the strategic planning process of the
corporation. These systems allow a company to gather,
store, access and analyse corporate data to aid in
decision-making. Decision-making is a crucial task of
every organization. To make the decisions it is
necessary to have relevant and meaningful
information. To retrieve the meaningful information
from the database it is necessary to have knowledge
about that domain. Practically it is not always possible
that a person has knowledge about every domain. Due
to this retrieving meaningful information from the
large database is a challenging job.
To make effective decisions it is necessary to have
meaningful information. In proposed approach
ontology is used as background knowledge of domain
to retrieve the relevant information. In this way
ontology will help the information retrieval system to
retrieve meaningful information from the database.
Rest of the paper is organized as follows: Section 2
gives an overview of the related work; Section 3
presents the proposed approach and Section 4
concludes the proposed approach.
II. RELATED WORK
Ontology is a popular area of research nowadays.
Mainly it is used in the area of artificial
intelligence.Due to lack of semantics, traditional
keyword based technique in data mining limits in
finding the relevancy and understanding the user need.
Ontology has given a new ray of hope to overcome the
challenges of data mining. Use of ontology as a
domain knowledge repository found too much
promising in the various data mining tasks such as
information
retrieval,
information
extraction,
classification, clustering, recommenders system, link
prediction etc.
Kaushal Giri, in [2], has given a role of ontology in
semanticweb. The increasing volume of data available
on the web makes information retrieval a tediousand
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difficult task. Researchers are now exploring the
possibility of creating a semantic web. The vision of
the semantic web introduces the next generation of the
web by establishing a layer of machineunderstandable data.Ontology used in supporting
information exchange process, particularly with
semantic web. Main advantage of ontology is that it
provides the data in human as well as machine
readable format.
Mohammad Mustafa Taye, in [3], has given brief
overview about ontology and semantic web. Basic
concepts, structure and the main applications of
ontology and semantic web presented. Many relevant
terms are explained in order to provide a basic
understanding of ontologies. Overview and
information about the working of semantic web is
given. Semantic web is developed on the basis of
ontology. Ontology is considered as a backbone of
semantic web. Semantic web represents information
more meaningfully for humans and computers i.e. in
machine readable format and allows and enables
annotating, discovering, publishing, advertising and
composing services to be automated.
Dou et al., in [4], presentedvarious ontology
based approaches in semantic data mining. How
ontologies are beneficialin bridging the semantic gaps,
providing prior knowledge and constraints are
explained. Role of ontologies in mining tasks such as
information extraction, clustering, classification,
recommendation andlink prediction is given. Detailed
discussion carried out on why ontology has the power
to help semantic datamining and how formal
semantics in ontologies can be incorporated into the
data mining process.
Mishra and Jain in [5], given a study of various
approaches and tools on Ontology. Various ontology
based approaches are discussed in detail. Also various
tools used for the construction of ontology are given.
Also comparative study about the working of tools
carried out in the end.
Tao, in [6], has given personalized ontology model
for used for web information gathering. The existing
traditional approach was unable to retrieve the
information as per user need. Proposed ontology based
model represents user background knowledge for
personalized web information gathering. This model
constructs user personalized ontologies by extracting
world knowledge and discovering user background
knowledge from user local instance repositories. The
proposed ontology model is evaluated by comparing it
against with benchmark models in web information
gathering. The experimental evaluation proved that
ontology-based model is superior and promising as
compared to other models.
Wang et al., in [7], has given an ontology based
approach for association rule mining. The existing
traditional approach can't solve the problem of useless
rule mining and excessive concreteness of rules. In
order to solve above problems better, association rule
mining based-on ontology is used with the traditional
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apriori algorithm. Experimental results proved that
ontology based approach improved the efficiency of
apriori algorithm.
Yongqing and Yan, in [8], has given an
ontology based approach for association rule mining.
The apriori algorithm is the best known association
rule mining algorithm, whose objective is to find all
co-occurrence relationships between data items.
Performance of apriori algorithm degrades with the
size of data. To overcome this problem ontology is
used to represent the domain knowledge which reveals
relationships between concepts. With the domain
knowledge, the search space and counting time is
reduced, so knowledge discovery can be improved
effectively and meaningful hierarchical rules can be
found.
Rudy et al., in [9], has given an ontology based
approach for enhancing automatic classification of
web pages. Various challenges and issues on existing
ontology based approach are discussed. As the number
of web data increasing daily, it is impossible to
classify the entire web data manually without help of
automated aid. Hence to help users to retrieve
information relevant to their need ontology is used as
a domain knowledge repository. Experimental
evaluation proved that use of ontology improves
accuracy as compared to existing technique.
Sundaramoorthy et al., in [10], has given an
ontology based approach for classification of user
history.Users browsing history is used to meet the user
need by classifying user in particular category.
Existing approach degrades the performance due to
lack of semantic knowledge about the user query.
Hence ontology is used to understand the user query
semantically. Experimental results proved that
personalization using such ontology and semantic
produce effective results.
Fang et al., in [11], has given an ontology
based automatic classification and ranking for web
documents. Ontology based approach used to solve
the problem of training datasets and semantic
complexity between words in traditional machine
learning algorithms. Issues of previous works on
ontology based classification such as ontology
construction and ranking of classified documents also
discussed. The experimental results proved that
ontology based classification algorithm achieves
higher precision and recall compared with traditional
approaches.
Nadana and Shriram, in [12], has given an
ontology based clustering algorithm for information
retrieval. Due to lack of semantic knowledge
traditional K-means algorithm fails in finding the
words that are syntactically different but semantically
same. Ontology is used with the K-means algorithm to
integrate the background knowledge. Ontology is used
to find the pages with words that are syntactically
different but semantically similar. Experimental
evaluation proved that ontology based approach
outperforms than the traditional K-means algorithm.
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Fernandez et al., in [13], has given an ontology
based approach for semantically enhanced information
retrieval. Traditional information retrieval system is
keyword based; hence it has limited capabilities in
semantic understanding with user need. To address
this problem searching by meaning i.e. semantic
search is introduced. Proposed comprehensive
semantic search model extends classic IR model to
address the challenges of massive and heterogeneous
web environment, and integrates the benefits of both
keyword and semantic based search. Also an
innovative rank fusion technique is used to minimize
the undesired effect of knowledge sparseness.
Experimental evaluations proved that ontology based
approach improve the efficiency of traditional
keyword based technique by reducing search space,
knowledge sparseness and semantic complexity of
data.
Xiudan and Yuanyuan, in [14], has given an
ontology based approach for information extraction
system in E-commerce websites. Traditional
information extraction system is based on the
dictionary, rule-based extraction technology and
hidden markov model. Existing approach fails in
extracting the information due to lack of semantic
knowledge. Ontology technology is used to build the
wrapper, and then extract the information from web
site. Experimental results and analysis proved that, the
technology of information extraction based on
ontology is not mature. Especially for the ontology,
there are still a lot of manual works, and the
development remains to be further studied.
Revoredo et al., in [15], has given a probabilistic
ontology based approach for semantic link prediction
in a network. Due to semantic complexity in
traditional machine learning algorithm, there is an
uncertainty in link prediction. Hence probabilistic
ontology based approach used to provide the
information about the domain to help in link
prediction. In such schemes, numerical graph-based
features and ontology-based features are computed;
then both features are given as an input into a machine
learning algorithm where prediction is performed.
Experimental results proved that ontology based
model outperforms than existing prediction technique.
Caragea et al., in [16], has given an ontology
based approach for potential friendship link prediction
in LiveJournal social network. Existing approaches
used in prediction cannot capture the semantic
similarity of the data. Hence the performance of the
machine learning algorithm degrades. To overcome
this problem ontology used as a training dataset to
help machine learning algorithm. The experimental
evaluation showed that ontology based approach
improves the performance of machine learning
classifier at the task of predicting links in the social
network.
Augusto et al., in [17], has given an ontology based
recommender system. Traditional recommender
approach is based on keyword matching technique.
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Existing approach fails when there is no identical
keyword although there is a semantic relationship
between the words. Hence ontology based
recommender system is proposed. Detailed discussion
on the ontology based approach and the technical
issues in it given.
Kadima and Malek in [18], has given an ontology
based approach for a personalization of a
recommender system in social network. Discussion
technical issues and possible solution raised by
integration of an ontology-based semantic user profile
within hybrid recommender system is given.
Martin et al., in [19], has presented a framework for
business intelligence application using ontology-based
classification. Every business needs knowledge about
their competitors to survive better. One of the
information repositories is web. Retrieving specific
required information for business purpose is a
challenging job nowadays. Hence ontology is used to
capture specific information by using web semantics
for the decision making purpose.A framework for
business
intelligence
based
on
ontological
classification is developed for retrieving the specific
information from the web Here ontology act as a guide
i.e. background information repository to help
business intelligenceprocess.
Zhan et al., in [20], discussed benefits of
ontologies in real time data access. How the
ontologies are beneficial in real time data access is
given. Also highlights the importance of a data
integration layer in a business intelligence system and
the benefits that the use of ontology as data
description formalism and query interface, can bring
to the system. Problem of an ontology mapping and
enrichment is discussed. Also focused on how the use
of ontologies brings the benefits in the area of
communication, inter-operability and knowledge
management.
Ontology based approaches in data mining
techniques given superior performance. Use of
ontology as a background knowledge repository
solved the problems of semantic complexity, time
complexity, lack of training datasets and relevancy of
results up to much greater extent. Ontology as a
domain knowledge repository findspromising in
meeting the decision makers need.
III. PROPOSED APPROACH

In the proposed approach ontology is used as
domain knowledge to improve the relevancy of
information retrieval from the database in order to get
more meaningful information. Use of ontology as a
domain knowledge in various data mining techniques
found effective for improving the precision of
information retrieval.
Architecture of proposed KBIR process is shown in
Figure 3.1. Proposed system mainly consists of
THREE units i.e. semantic query engine,
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transformation unit and query processing unit
respectively.
Domain ontology O and database D are
given primarily. Domain ontology represents the set of
concepts, relations and attributes of that domain.
Mathematical representation of ontology is as follows:

SPARQL queries. SPARQL is a data query language
usedto retrieve and manipulate data stored in ontology.
Decision maker‘s needs are directly represented in the
form of SPARQL query. After entering the query,
semantic query engine will generate the results with
the help of ontology. Generated results are
semantically enhanced results.

O = {C, R, H, P, A}
Where, C: Set of Concepts
R: Set of Relations
H: Hierarchies between Concepts
P: Set of Attributes or Properties
A: Set of Axioms or Rules
Database is nothing but a set of tuples.
Tuples contains the set of attributes. Attributes
represents information about specific domain.

Where,
is a semantic query engine function,
which takes i.e. SPARQL query and i.e. ontology
as an input & gives S i.e. semantically enhanced
information asan output. SPARQL query is entered by
user to retrieve the information as per his need. Query
q fired on ontology O by using semantic query
function
.
Transformation function converts semantically
enhanced results into the SQL queries. Semantically
enhanced results generated by semantic query engine
are automatically transformed into SQL or OLAP
queries by using transformation function.

Where,
which
takes output of
function as an input & gives
i.e. SQL / OLAP query as an output.
Query processing unit is used to process SQL queries
generated by the transformation function. Queries
generated by transformation function are then
appliedon the database which is normally consisting of
a historical or financial data about the organization.
Meaningful information is then used for decision
making.

Fig. 1 Architecture of Proposed Prototype

Table 1: Sample Database

Semantic query engine is used to process the
Product_Name
MacBook
Samsung Tablet
MacOs
Iphone
Ipod
RedMiPowerbank
I Os
Samsung drives
Sony earphones
I watch
Samsung Mobile
Fablet
I band
Apple TV
HTC Smartphone
Samsung Watch
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Purchase_Date
12/02/2015
23/07/2015
15/06/2015
12/09/2015
02/09/2015
09/03/2015
22/04/2015
27/06/2015
11/02/2015
18/08/2015
17/01/2015
12/06/2015
12/03/2015
12/07/2015
12/02/2015
12/08/2015

Quantity
3
7
4
5
7
5
8
4
3
9
2
3
4
5
6
9

City
Mumbai
Pune
Nagpur
Pune
Nasik
Pune
Aurangabad
Pune
Nagpur
Mumbai
Pune
Mumbai
Nagpur
Mumbai
Pune
Nagpur
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Price ( 1 item)
56,000
20,000
9,000
46,000
8,000
7,000
7,000
15,000
1,400
25,000
25,000
18,000
25,000
96,000
35,000
21,000
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Results:Results obtained by using proposed approach
is as shown in Table 3.

Table 2.Results using Traditional Approach

Product_Name
MacBook
MacOs
Iphone
MacOs

Purchase_Date
12/02/2015
15/06/2015
12/09/2015
12/03/2015

is a query processing function,
which takes
i.e. output of transformation
function and database D as an input & gives M i.e.
meaningful information as an output.In this way
meaningful information is retrieved with the help of
ontology.

Quantity
3
4
5
3

City
Mumbai
Nagpur
Pune
Aurangabad

Price ( 1 item)
56,000
9,000
46,000
12,000

SQL Query:
SELECT * FROM Sales
WHERE Product_Name= ‗MacBook‘ OR
Product_Name= ‗MacOs‘ OR Product_Name=
‗Iphone‘;

Example: Let us consider the database about the
selling details of particular company in year 2015
given below in Table 1. Find out the market of all the
products of Apple Company.
Table 3. Results using Proposed Approach

Product_Name
MacBook
MacOs
Iphone
Ipod
IOs
Iwatch
Iband
AppleTV

Purchase_Date
12/02/2015
15/06/2015
12/09/2015
02/09/2015
22/04/2015
18/08/2015
12/03/2015
12/07/2015

Quantity
3
4
5
7
8
9
4
5

City
Mumbai
Nagpur
Pune
Nasik
Aurangabad
Mumbai
Nagpur
Mumbai

Price ( 1 item)
56,000
9,000
46,000
8,000
7,000
25,000
25,000
96,000

In traditional approach, SQL query is directly
fired on the database. Query used to retrieve the all
information regarding the sales of apple products is as
follows:

Select clause is used to select the triplet related to the
concept.
To filter unnecessary data from ontology where clause
is used.

Results:Results obtained by
approach is as shown in Table 2.

SPARQL Query:
PREFIX foaf:
<http://www.semanticweb.org/ontologies/2015/7/untit
led-ontology-24#>
SELECT ?Product
WHERE {
foaf:Applefoaf:Sales_Relationship ?Product

using

traditional

In proposed approach, ontology is used to represent
the background knowledge about the domain.
Ontology stores the information about the product of
Apple Company by using the sales relationship.
Information stored by ontology in the form of subject,
object and predicate is as given below:

}

Apple Sales MacBook, Apple Sales MacOs etc.
SPARQL query language is used to retrieve
meaningful information from the ontology. PREFIX is
used to give the path of the location of the ontology.
Prefix variable such as foaf is used to store the value
of the path.
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[9]

IV. CONCLUSION
KBIR is the process of retrieving meaningful
information from the database. Meaningful
information remains hidden in the database due to
insufficient background knowledge. To overcome this
challenge ontology driven approach is introduced.
Involvement of ontology will give promising and
superior results than traditional approach.
In future work focus will be on development of
automated construction of domain ontology. As data is
growing enormously, due to this manual construction
of ontology is a too much challenging job. Hence
there is need of some automated functionality to
construct the ontology automatically.

[10]
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Abstract—Very huge quantity of data is continuously
generated from variety of different sources such as IT
industries, internet applications, hospital history
records, microphones, sensor network, social media
feeds etc called as “Big Data”. By using traditional &
conventional tools big data cannot be handled
because of variety of data. Numerous existing data
mining techniques are developed & presented to
derive association rules and frequently occurring
itemsets, but with the rapid arrival of era of big data
traditional data mining algorithm have been unable to
meet large datasets analysis requirements. Size,
Complexity, and variability of big data are the major
challenges to recognize association rules and frequent
itemsets. A problem of memory and computational
capability is handled by MREclat. ClustBigFIM &
MRPrePost provide scalability and speed to mine data
from large datasets. MapReduce framework is widely
used for parallel processing of Big Data. MapReduce
provide features such as high scalability and
robustness which helps to handle problem of large
datasets. In this paper, we present the deep review on
different frequent itemsets mining (FIM) techniques.
Keywords —Big data, Data mining, Frequent Itemset
Mining, Association Rule mining, MapReduce.

I. INTRODUCTION
Due to growth of IT industries, services,
technologies and data, the huge amount of complex
data is generated from the various sources that can be
in various form. Such complex and massive data is
difficult to handle and process that contain the billion
records of million user & product information that
includes the online selling data, audios, images, videos
of social media, news feeds , product price and
specification etc. The necessity of big data arrives
from the worldwide famous companies like Google,
Yahoo, Weibo, Facebook, Microsoft, and Twitter for
the reasons of analysis of huge data which can be in
unstructured form. For example, Google contains the
huge amount massive data. To handle and process this
massive data big data analytics is needed. Big data
analytics analyze the huge amount of information and
reveal the association rules, hidden patterns, trends
and the other meaningful information.
In 1998, John Mashley introduced new term called
as ―Big Data[1]‖. Big data is nothing but the
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collection of large data which consist of different type
of data. In same year, Indrukya and Weiss[2]
published book on Big data. Title of that book was
―Big Data‖. Normally, data is called as big data
because everyone is generating large quantity of data
each day. In BigMine'12 workshop which was held at
KDD Usamafayyad [3] presented some magical
information about internet usage. Such as, Google
handle more than one billions queries every day,
online social networking service provider twitter and
Facebook has greater than 250 millions twits and 800
millions updates/comments every day respectively and
4 billion user visits YouTube every day.
Doug Laney[4], VP and Distinguished Analyst for
Gartner Research was first person who presented three
V's in Management of Big Data. These 3 V's were as
follows:
Volume: The size of data is more than ever
before and it is increasing continuously.
Traditional tools are not sufficient to use such
heavy data.
Variety: There are numerous varieties of
data, such as image/picture, video and audio
with different format, simple text, graphs,
tables, location or log file, sensor data, other
multimedia, and more.
Velocity: Data is growing continuously as a
stream of data, and primary view of user is to
get only meaningful data from it in fewer real
times.
Additional another 2 V’s are:
Variability: This refers that, there are various
changes in the structure of the available
useful information and how users/person
want to interpret that meaningful data.
Value: This refers that, business value that
gives organization a compelling advantage,
due to the ability of making decisions based
in answering questions that were previously
considered beyond reach.
Mainly Big data consist of two types of data: 1.
Structured and 2. Unstructured. Structured data
includes digits and words that are not difficult to
analyze categorize. Structured datais produced from
number of sources like mobile devices, aerial (remote
sensing), software logs, cameras, microphones,
electronic devices, radio-frequency identification
readers, wireless sensor networks. And global
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positioning system devices. Structured data also
consist of things like balance of bank account,
transaction information of bank account. Another type
unstructured data contains more composite data, like
user reviews from flipkart website, tweets from twitter,
images or pictures, videos, comments from Facebook
site and other multimedia. It is really difficult task to
categorize and analyzesuch composite data.
Frequent itemset mining is an imperative part of
data analysis and data mining. The main goal of FIM
is to mine information and reveal patterns from
massive datasets on the basis of frequent occurrence,
i.e., an event is interesting or number of events are
interesting if it occurs/seems frequently in the data,
according to a user given minimum frequency
threshold. Many techniques have been invented to
mine frequent itemsets from databases. These
techniques work well in practice on typical datasets,
but they are not applicable for real Big Data. Using
frequent itemset mining technique to massive
databases is not easy task. There are number of
difficulties. First of all,
databases having large
amount of records do not fit into main memory. In
such cases, solution is to use level wise breadth first
search based algorithms, such as Apriori algorithm, in
this approach frequency counting is getted by reading
the dataset over and over again for each size of
candidate itemsets. Unfortunately, the memory
requirements for handling the complete set of
candidate itemsets blows up fast and renders Apriori
based schemes very inefficient to use on single
machines. Secondly, current approaches tend to keep
the output and runtime under control by increasing the
minimum frequency threshold, automatically reducing
the number of candidate and frequent itemsets.
Google[5] proposed MapReduce framework which is
basically used for parallel processing of large datasets
and it works on key-value pairs. Frequent itemset
mining need to calculate support and confidence
which can be done in parallel using MapReduce
programming model. Faster processing can be
achieved by calculating frequency of items using map
functions which executes in parallel on set of hadoop
clusters and reduce functions used to combine the
local frequent items and give global frequent items.
The organization of this paper is as follows. The
next section II gives background, literature survey and
comparative analysis of FIM techniques. In Section III,
Techniques and tools necessary for big data mining
and MapReduce framework is explained. Conclusion
is presented in sections IV.

II. BACKGROUND
Size, complexity and variability of Big Data are big
challenges for recognize association rules and frequent
itemset mining. ―Market –Basket‖ model is best
example of association rule which is based on
relationship among elements[6]. Association rule
mining and frequent itemset mining is well known
techniques of data mining. It discovers frequency of
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items purchased together. The whole database scan is
necessary in FIM, it might create challenge when
datasets size is scaling, as large datasets does not fit
into memory. Several approaches exist for association
rule mining [7], [8], [9]. Frequent itemsets play an
essential role in finding correlations, clusters, episodes
and many other data mining tasks. Value discovered
from frequent itemsets can be used to make decisions
in marketing.
Agrawal[6] in 1993 first proposed mining customer
transaction database item sets problem, now FIM
(frequent itemsets mining) has become an essential
part of data mining. Most of the current algorithms are
classified into two groups: Apriori-like algorithm and
FP-growth (Frequent pattern) algorithm. Apriori
rejects candidate sets by repeatedly scanning the
database. The main advantage of FP Growth algorithm
is FP-Tree. When faced with large data, these two
algorithms are not well adapted. For the above
algorithm, a solution is to consider only the large
threshold value, the number of candidates can be
reduced and minimized, but this will lead mining
association rules out inaccurate due to low utilization
data.
The mining of frequent itemsets is a basic and
essential problem in many data mining applications.
Algorithms for mining frequent itemsets can be
basically classified into two types: one is algorithms
based on horizontal layout dataset such as Apriori
algorithm and FP-Growth algorithm;another is
algorithms based on vertical layout database such as
Eclat algorithm. Eclat algorithm takes advantage over
algorithms based on horizontal layout database. It
saves and reduces much time as it does not need to
scan the whole database repeatedly.
Apriori is the most classical algorithm in history of
data mining, the main idea behind the Apriori
algorithm is to generate k+l-frequent itemsets based
on k-candidate itemsets By traversing the database to
statistics candidate collection, then by using support
threshold value candidate itemsets can be neglected.
The pruning strategy of candidate itemsets is that if an
itemset is not occurring frequently, then its superset so
is. The algorithm is very simple, but main drawback is
that Apriorialgorithm requirestoo many times
traversing the database and producing a large number
of candidate sets, time and memory overhead will
become a bottleneck. Comparing with Apriori
algorithm, FP-growth is an improved algorithm. The
main advantage of FP Growth is that only needs to
scan the database twice, and construct a compressed
data structure FP-Tree, which reduces the search space,
while no candidate set, improved memory utilization.
FP Growth adopts to depth-first mode policy.
However, it constructs a large number of conditions
pattern tree when recursive, when faced with huge
amounts of data, the memory is difficult to put all of
the pattern tree, and the tree traversal algorithm whose
time complexity is higher. PFP is based on the
Hadoop (MapReduce Framework) parallel algorithms,
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PFP make groups of the itemsets, as a condition
database partitioned and divided to each node, each
individual node independently generates the FP-Tree
and mines frequent itemsets from individual
partitioned database. PFP minimizes the traffic
between nodes, increases the degree of polymerization
of node. However, algorithm is not efficient if the
database is discrete.
Grouping strategy of PFP has problems with
memory and speed. To balance the groups of PFP
Zhou et al.[10], has proposed algorithm for faster
execution using single items which is also not an
efficient way. Xia et al. [11], has been proposed
Improved PFP algorithm for mining frequent itemsets
from massive small files datasets using small files
processing strategy.
There are number of Hybrid methods are invented
for mining frequent itemsets. MRPrePost is hybrid
method for frequent itemset mining which combines
DistEclat and PrePost algorithm. MREclat is also
hybrid method for frequent itemset mining.
ClustBigFIM is modified BigFIM algorithm for
generating frequent itemsets which uses parallel Kmeans and Eclat for finding potential extensions and
Apriori for producing K-FIs.

A. Literature Survey
Basically, there are three classic frequent itemset
mining algorithms that run in single node. Loop is the
main logic behind success of Apriori [6] algorithms.
In Apriorialgorithm loop k produces frequent itemsets
with length k. By using the property and o/p of k loop,
loop k+1 calculate candidate itemsets. Property is: any
subset in one frequent itemset must also be frequent.
FP-Growth [12] algorithm creates an FP-Tree by two
scan of the whole dataset and then frequent itemsets
are mined from frequent pattern tree. Eclat[4]
algorithm transposes the whole dataset into a new
table. In this new table, every row contains list of
sorted transaction ID of respective item. In last
frequent itemsets are extracted by intersecting two
transaction lists of that item.
Othman et al. [15], presented two different ideas for
conversion Apriori algorithm into MapReduce task. In
first way, all possible itemsets are extracted in
Mapping phase, and then in Reduce phase itemsets
those does not satisfy minimum support threshold are
taken out. In second way, direct conversion from
Apriori algorithm is carried out. Every loop from
Apriori algorithm is converted into MapReduce task.
These presented approaches are used by [13], [14]. In
this approaches large data is shuffled between Map
and Reduce tasks[15]. To solve these problems, they
presented MRApriori algorithm. MRApriori is nothing
but MapReduce based improved Apriori algorithm
which uses two-phase structure.
Zang et al. [16], presented improved Eclat
algorithm to increase the efficiency of FIM from large
datasets. Parallel algorithm MREclat based on
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MapReduce framework is called as MREclat
algorithm. MREclat also solves the problems of
storage and capability of computation not enough
when mining frequent itemsets from large complex
datasets. MREclat algorithm has very high scalability
and better speedup in comparison with other algorithm.
Algorithm MREclat consists of three steps: in the
initial step, all frequent 2-itemsets and their tid-lists
from transaction database is getted; the second is the
balanced group step, partition frequent 1-itemsets into
groups; the third is the parallel mining step, the data
got in the first step redistributed to different
computing nodes according to the group their prefix
belong to. Each node runsan improved Eclat to mine
frequent itemsets. Finally, MREclat collects all the
output from each computing node and formats the
final result.
Moens et al.[17], proposed two methods for
frequent itemset mining for Big Data on MapReduce,
First method DistEclat is distributed version of pure
Eclat method which optimizes speed by distributing
the search space evenly among mappers, second
method BigFIM uses both Apriori based method and
Eclat with projected databases that fit in memory for
extracting frequent itemsets. Advantage of Dist-Eclat
and BigFIM is that it provides speed and Scalability
Respectively. Dist-Eclat does not provide scalability
and speed of BigFIM is less.
Riondato et al.[18], has been presented Parallel
Randomized Algorithm (PARMA algorithm) which
finds set of frequent itemsets in less time using
sampling method. PARMA mines frequent patterns
and association rules from precise data. As a result
mined frequent itemsets are approximate those are
close to the original results. It finds the sampling list
using k-means clustering algorithm. The sample list is
nothing but clusters. The main advantage of PARMA
is that it reduces data replication and algorithm
execution is faster.
Liao et al.[19], presented a MRPrePost algorithm
based on MapReduce framework. MRPrePost is an
improved version of PrePost. Performance of PrePost
algorithm is improved by including a prefix pattern.
On this basis, MRPrePost algorithm is well suitable
for mining large data's association rules. In case of
performance MRPrePost algorithm is more superior to
PrePost and PFP. The stability and scalability of
MRPrePost algorithm is better than PrePost and PFP.
The mining result of MRPrePost is approximate which
is closer to original result.
Big FIM [17] overcomes the problems of Dist-Eclat
such as, mining of sub-trees requires entire database
into main memory and entire dataset needs to be
communicated to most of the mappers. BigFIM is a
hybrid approach which uses Apriori algorithm for
generating k-FIs, and then Eclat algorithm is applied
to find frequent item sets. Candidate itemsets do not
fit into memory for greater depth is the limitation of
using Apriori for generating k-FIs in BigFIM
algorithm and speed is slow for BigFIM.
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To address above limitation Gole et al.[20],
Proposed a method ClustBigFIM. ClustBigFIM
provides hybrid approach for frequent itemset mining
for large data sets using combination of parallel kmeans, Apriori algorithm and Eclat algorithm.
ClustBigFIM overcomes limitation of Big FIM by
increasing scalability and performance. Resulting
output of ClustBigFIM gives the approximate results
that are closer to the original results but with faster
speed. ClustBigFIM work with four steps which need
to be applied on large datasets, steps are Find Clusters,
Finding k-FIs, Generate Single Global TID list,
Mining of Subtree.

B. Literature Review
Table 1 gives comparative analysis of
different frequent itemset mining technique which
works on MapReduce framework.
Table I. Comparative Analysis of Different FIM Techniques Based
on MapReduce Framework
Author's
Name

Technique

Benefits

Limitations

Zhou et
al.[10]

Balanced
FP Growth

Faster execution
Partitioning of
using singleton with search space
balanced distribution using single
item is not best
way

Riondato
et al.[18]

PARMA

Reduces data
replication, Faster
execution, Scaling
linearly

Mined frequent
itemsets are
approximate

Moens et
al.[17]

Dist-Eclat

Speed

Scalability

Moens et
al.[17]

BigFIM

Scalability

Speed

Liao et
al.[19]

MRPrePost

Better stability &
scalability,
performance better
than PFP & PrePost

Mined frequent
itemsets are
approximate
which are
closer to
original result

Gole et
al.[20]

ClustBigFIM Provide scalability&
speed to mine
Frequent patterns,
association rules, and
sequential patterns
correlations from
massive datasets.

Parallel kmeans
give
approximate
results instead
of truly
frequent
patterns

III. TECHNIQUES AND TOOLS
The Big Data is collection of unstructured and
structured data. This term is basically related to the
open source software revolution. Worldwide famous
companies like Facebook, Yahoo!, Twitter, Microsoft
is taking benefit and contribute working on open
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source projects. Big Data infrastructure is basically
deals with Hadoop, and other related software as:
Apache Hadoop[21]: The Apache Hadoop
software library is a framework that allows
for the distributed processing of large data
sets across clusters of computers using
simple programming models. It is designed to
scale up from single servers to thousands of
machines, each offering local computation
and storage/memory. Hadoop allows writing
applications that rapidly process large
amounts of data in parallel on large clusters
of compute nodes. A MapReduce task
partition the input dataset into set of
independent subsets. These partitioned
subsets are processed by map tasks
individually. Then, result of mapping phase
is provided to reduce phase to obtain the final
result of the task.
In Big Data Mining, there are many open source
software. The most popular softwares are the
following:
Apache Mahout [22]: Apache mahout is
scalable machine learning and data mining
open source software library based mainly in
Hadoop.
This
library
include
implementations of different data mining
algorithms such as: frequent pattern mining,
clustering, classification etc..
R[23]: R is Open source programming
language and software environment designed
for statistical computing and visualization. In
1993, Ross Ihaka and Robert Gentleman
designed R at University of Auckland, New
Zealand. R is used for statistical analysis of
very large data sets.
MOA[24]: MOA is stream data mining open
source software. The main purpose of MOA
is to perform data mining in real time. MOA
library includes different machine learning
algorithm like classification, regression,
clustering and frequent item set mining and
frequent graph mining, outlier detection,
concept drift detection.
MapReduce Framework: MapReduce by Google
in 2004[25] made a great contribution to the
advent of distributed association rule mining.
There are various algorithms were proposed and
developed or modified to implement on
MapReduce framework. MapReduce framework
improves the capacity of storage and computation
of many distributed commodity machines.
MapReduce can easily perform computation on
huge datasets, and it is also greatly fit in
executing complex parallel algorithms which
make a very limited use of communication.
MapReduce framework has two phases, Map
phase and Reduce phase. Map and reduce
functions are used for large parallel computations
specified by users. Map function takes chunk of
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data from HDFS in (key, value) pair format and
generates a set of (key’, value’) intermediate (key,
value) pairs. MapReduce framework collects all
intermediate values which are bind to same
intermediate key and some are passed to reduce
function; it is formalized as, map :: (key, value)
→ (key’ , value’); Value of map function is used
by reduce function. Intermediate key details are
received by reduce function, that are merged
together. The intermediate values are provided to
reduce function through iterator, by using which
too large values fit in memory and formalized as,
reduce :: (key’, list (value’)) → (key’’, value’’)
Output can have one or more output files which
are written on HDFS. Examples such as Inverted
Index, Term Vector per host Distributed Sort,
Distributed Grep, count of URL access frequency
can be completed through MapReduce framework.

[7]
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IV. CONCLUSIONS
Frequent itemset mining is an important research
topic because it is widely applied in real world to find
frequent itemsets and to mine human behavior patterns
and trends. In this paper comparative study of number
of FIM technique is presented. FIM process is both
memory and compute intensive. Various FIM
techniques are proposed and developed from last
couple of year which overcomes the problems of
memory and computational capability insufficient
when mining frequent itemsets from massive datasets.
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Abstract: Air pollution is most imperative issue in the
21st century among all others. There is no need to
reiterate its importance. The present research paper
covers the study of air pollutants and its effects on
human health and property. Further it focuses
comparative study of emission standard between India
and Europe and role of government to control air
pollution.
This study is based on primary as well as secondary
data. Secondary data is used to conceptualize the
study and primary data is collected to analyze the
behaviour of motorcycles users in Jalgaon city
towards cause of air pollution. The present study
reveals that awareness and attitude of motorcycle
users in Jalgaon city towards air pollution is positive
but at the same time it lacking in taking steps or
actions from vehicle riders to minimize the pollution.
The study covers various policy measures to control
the same with emphasis on common directed efforts of
human society.
Keywords: Air pollutions, Environmental issue,
Causes of air pollutions, emission standards etc.
I. INTRODUCTION:
Air pollution may be described as contamination of
the atmosphere by gaseous, liquid, or solid wastes or
by-products that can endanger human health and
welfare of plants and animals, attack materials, reduce
visibility or produce undesirable odors. It
contaminates biodiversity and capacity of earth to
reproduce. It is also harmful to the health of all living
creature on earth. The major sources of air pollutions
are transportation sources, stationary sources,
industrial processes, solid waste disposal, forest fires,
and coal mining many more. The major pollutants
released by all these sources contain carbon monoxide
(CO), lead (Pb), nitrogen oxides (NOx), ozone (O3),
particulate
matter,
sulphur
dioxide
(SO2)
(Introduction to Air Pollution).
Air pollution has multiple corners. It is not only a
scientific process but also has some behavioural as
well as social corner. Air is polluted through the
industrial and mechanical process of human societies.
Human behaviour as well is a most important
contributor in air pollution. Though pollutants are
released by industrial and mechanical process, its
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proportion can be controlled through human care.
Proper maintenance of machines and plants can be
subjected to control the emission of many pollutants in
the atmosphere.
Among the many sources transportation is the
major contributor of air pollutions. In 2013,
transportation contributed more than half of the carbon
monoxide and nitrogen oxides, and almost a quarter of
the hydrocarbons emitted into our air (Union of
concerned Scientists, 2014). Till date we as human
being have enhanced our understanding about all
corners of air pollution. We have developed
technological solutions to control the air pollutions.
We have also established proper administrative arms
and social norms to control the emission of pollutants.
Literature review regarding air pollution denotes that
all the strategic aspects of controlling air pollution are
doing their job satisfactorily. But there are many
drawbacks in human society as awareness, attitude
and behaviour of ordinary people whether educated or
uneducated are not positive to control the air
pollutions.
II. OBJECTIVE OF THE STUDY:
To study awareness and attitude of motorcycle users
towards air pollution caused by motor cycles in
Jalgaon city
III. HYPOTHESIS OF THE STUDY
H0: Motorcycle users in Jalgaon city are not aware
of motorcycle condition causing more air pollution.
IV. NEED OF RESEARCH
According to Road Transport Year Book (2011-12),
the proportion of motorcycle in developing country is
four times the proportion in developed country. As
well as proportion of motorcycles against total
proportion of vehicles registered in India is 72%
(MINISTRY
OF
ROAD
TRANSPORT
&
HIGHWAYS, 2012). That is significant in nature.
Such huge proportion of motorcycles in developing
country indicates the proportionate contribution of
motorcycles in air pollution directly and indirectly.
These figures indicate the seriousness of air pollution
in developing countries. To control such air pollution
is the biggest challenge before human society
particularly in developing country as reducing carbon
emission by developing country means reducing the
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living standards and may lead to all other social unrest
in developing country.
V. PUBLIC EDUCATION:
Education facility in relation to environment
science is offered almost in all countries. But there is
no provision of education to the people those seeking
driving license from govt. In many developing
countries including India, Pakistan, Nepal and
Srilanka, driving license in any vehicle category is
offered without any inspection of the awareness of
applicants towards air pollution. Driving schools as
well does not provide any type of education and
training to control the air pollutions through vehicles
maintenance. Also there are no laws enacted to control
and administer the quality of driving schools
throughout the India.
VI. RESEARCH METHODOLOGY

Preference of Petrol Pump

46

VII.

DATA ANALYSIS & INTERPRETATION:
TABLE I: FREQUENCY OF VEHICLE SERVICING

Sr.
No.
1
2
3
4

Vehicle
Frequency Frequency %
Servicing
4 Months
51
56.67
6 Months
29
32.22
1 Year
7
7.78
Breakdown
3
3.33
Total
90
100.00
(SOURCE: FIELD SURVEY, 2015)

From the above table it can be seen that, motorcycle
users in Jalgaon city is cautious towards the
conditioning of their vehicles. It is a positive
behaviour from pollution point of view.

is

Petrol

Figure I: Preference of Petrol Pump
Figure I denotes that, 51.02 % motorcycle user
prefer to refill fuel from any nearest petrol pump
without considering the quality grade of the fuel. As
substandard grade of fuel is also a reason behind
emission of carbon from the exhaust of motorcycles.
Awareness of air Pollutants
60
40

48
22
11

9

20

0

0

HC

CO2 None

0
CO

Nox

All

FIGURE II: AWARENESS OF AIR POLLUTANTS
Figure II is denoting that awareness of pollutants
causing air pollution among motorcycle users in
Jalgaon city is quite good. 24.49 % motorcycle users
know Carbon monoxide (CO) as air pollutant, 10.20 %
know Nitrogen oxides (NOx) as pollutant, Carbon
dioxides (CO2) is identified as pollutant by 12.24 %
users and 53.06 percent motorcycles users know that
all these are air pollutants. This reflects that vehicle
users are quite cautious about the air pollutants that
are basically emitted by their vehicles.
Table II: Awareness of Vehicle Users about
Conditions of Vehicle Causing Air Pollution
(SOURCE: PRIMARY DATA)
Table II denotes the awareness of vehicle use
condition that cause more carbon emission among
motorcycle users. 12.24 % users know that faulty air

1
2

Awareness of Vehicle
Frequency % Frequency
Conditions
Faulty air filter
11
12.24
Wrong grade of fuel
15
16.67

3

Faulty block or cylinder

18

20.41

4

None

4

4.08

5

All
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46.67

90

100.07

Sr. No.

Total
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Petrol

Any Nearest
Pump

Type of Research: The present study is a field survey
based on facts and figures. It is descriptive in nature
having composition of both primary and secondary
data. Secondary data is used to conceptualize the
objective, nature and scope of the survey. And
primary data is used to collect actual facts regarding
proposed problems in objectives.
Types of Data:
Primary data: primary data were collected through
structured questionnaire methods. Primary data
includes actual facts about awareness respondents
towards air pollution through motor vehicle.
Secondary data: Secondary data were collected
through various sources such as official‘s reports,
working papers, official manuals, research papers &
websites etc. Most of the secondary data is collected
through internet.
Sample Size: Feedback is collected from 90
respondents.

Standard
Available

44

http://www.ijettjournal.org

Page 479

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

filter causes more emission of pollutants, 16.67 %
identified wrong grade of fuel and 20.41% identified
faulty block and cylinder whereas 46.67% vehicle
users know that all these conditions of vehicle use
increase the emission of pollutants.
Attitude: Air Pollution is not my problem.

30

28

24

20

20

7

10

11

0
Strongly Disagree
disagree

Neutral

Agree

Strongly
agree

proper care of their vehicles. 75 % - 80 % motor cycle
users serviced their vehicles on time. That is a positive
behaviour from air pollution control point of view.
3.
53.06 % vehicle users are fully aware about
the various pollutants that are generally emitted by
motorcycles. But still remaining portions can be
considered significant as 47 % respondents lack the
awareness of air pollutants.
4.
Similar is the case of awareness of usage
conditions of vehicles. 54 % respondents have partial
knowledge about ideal usage conditions.
5.
Statistics about the attitude is reflecting same
conditions. Attitude of near about 50 % respondents
are positive as they consider air pollution is problem
for them.
X. SUGGESTIONS:

Figure III: Attitude: Air Pollution is not my
problem.
The above bar chart denotes attitude of motorcycle
users towards the cause of air pollution. 57.14 %
accept that air pollution is a problem associated with
every individual whereas 20.41 % do not consider air
pollution as his problem.
VIII. HYPOTHESIS TESTING
H0 = 50 % motorcycle users are not aware of
motorcycle condition causing more air pollution.
H0: P = 0.50 & Ha: P ≠ 0.50
Expected Probability of success (p0)= 0.50
Expected Probability of failure (q)
= 0.50
Sample Size (n)
= 90
Observed frequency of success = 86
Observed frequency of failure = 04
Level of significance
=5%
P^ = Proportion of success. (P^)
= 86/90
= 0.955555556
The H0 is two sided
Z Test Statistics (Z)

Controlling air pollution is the responsibility of
entire society. And all stake holder of society are
required to act in integrated manner with due sincerity.
1.

2.

3.

4.

= (P^-P0)/√P0 (1-P0)/n……… (Single sample Z Test)
= 0. 955555556 – 0.50 / √0.50 (1 – 0.50) / 90
= 8.644
The P Value is <0.0001 and the result is significant
at P < 0.05.
In this case the P value is less than significance
value, hence we reject the null hypothesis and
accordingly, we conclude that 50 % of motorcycle
users are aware of motorcycle usage condition that
causes more air pollution.
IX. FINDINGS:
1.
Similarly no formal policies and regulation
exist to administer the grading of driving schools and
quality of their education and training. Further no
standard curriculum of driving schools exist neither it
cover any portions to create awareness among learners.
2.
The maintenance habits of motorcycle users
in Jalgaon city are moderately good and they take
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5.

Ever growing intensity of air pollution can be
controlled through the integrated efforts of all
stake holders of the society. Human behaviour in
this system must be tightened to minimize the
negligence as well as air pollution.
Public education and training can be subjected to
control the pollution. At the time of granting
driving license, it should be compulsory to obtain
formal education and training from a recognized
institute on environmental aspect.
Also at the time of purchasing vehicles it should
be mandatory to have such certification. As use of
vehicle is a sensitive part for society and it must
resort in responsible hand.
Government needs to enact the laws so as to
monitor and regulate the quality of driving
schools as there are no such formal laws
regulating the quality of driving schools. Granting
of license to driving school should cover stringent
requirement of sufficient technical faculties,
course curriculum with theory and practice,
maintenance tips on ideal conditions of vehicle
usage and service. Such period of curriculum
must be at least 2 month so that human behaviour
can be moulded to safeguard the environment.
PUC centres must also provide ideal usage
conditions of vehicle to control the air pollutions
through the PUC certificate.
XI. CONCLUSION:

The issue of air pollution is a result of interactive
behaviour of human society and it is common to all.
There is no need to reiterate the importance of it. Over
the last few decades the approach of human being in
controlling the air pollution is satisfactory. But it is
time to take next step ahead i.e. we must unite to
tackle this issue commonly.
From the above analysis it is concluded that
awareness and attitude of motorcycle users in Jalgaon
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city towards air pollution is quite positive. People
need to convert their positive attitude in positive
action so as to safeguard the environment. It is not
impossible to solve this issue but certainly it will
require another revolution from the side of human
being. We must unite and commonly act towards this
goal.
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Abstract: Web mining is application of data mining
technique to extract knowledge from web data. Web
mining is important part for users to get the highly
accurate and closely related to user query. Web image
re-ranking is used to produce a desired way to
improve the result of web based image search. Given
a query keyword, images are firstly retrieved on the
basis of textual information. Then user select the
query image from the pool, and re-ranked the
remaining images on the basis of visual similarities
with the query image . A major challenge in web
image re-ranking is that the similarity of visual
features do not well correlate with image. By
providing the effective solution to keyword and visual
query the results retrieved are promising.
Keywords— Image re-ranking, visual similarity,
image search, keyword expansion.
I. INTRODUCTION
Web mining is the use of data mining technique to
automatically discover and extract information from
web document and services. Mining the data over the
World Wide Web using various data mining
techniques and tools are known as web mining. This
area is most popular among research today. Web
mining is most important application of data mining
and other information processing technique for finding
useful patterns of data. Web mining describes the
application of traditional data mining techniques onto
the web resources and has facilitated the further
development of this technique to consider the specific
structure of web data.
Web mining can be divided or classified into four
categories: I. Web Content Mining (WCM), II. Web
Structure Mining (WSM), III. Web Usage Mining
(WUM), and 4.User Profiles. Web content mining is
the process of discovery and extraction of useful
information. Web structure mining is related to
analysing hyperlink and link structure on web for
information retrieval and knowledge discovery of any
type of data or items. Web usage mining is the process
of extracting information from user data history from
web, either textual, or multimedia. User profiling web
log mining provides demographic information about
users of web site.
Web usage mining then refers to the derivation of
useful knowledge from these data input. The content
of the raw data for web usage mining on the one hand,
and the expected knowledge to be derived from it.
Web usage mining then refers to the derivation of
useful knowledge from these data input. The content
of the raw data for web usage mining on the one hand,
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and the expected knowledge to be derived from it.
Web mining automatically extracts information from
web documents or services and can be applied to
semi-structured or unstructured data like free-from
texts.
The primary objective of this paper is to study
about the web image re-ranking. It is used to provide
accurate search results based on various methods and
techniques. Also use to provide re-ranked images for
the users. Sometimes it is difficult to find just the right
bit of images that user need from the Internet. It is a
big challenge of image retrieval in web mining. Even
though there are a lot of well-known search engines
like Google, Bing and Yahoo, still it is not easy to find
the relevant images as per the user requirement. Many
users search queries over the internet with keywords
and because of the huge amount of data on the internet,
almost all of these keywords will be ambiguous to a
certain degree.
Web-scale image search engines mostly use
keywords as queries and rely on surrounding text to
search images. They suffer from ambiguity of query
keyword, because it is hard for the user to perfectly
describe the visual content of the target image only
using keywords. For example, using “Banana” as a
query keyword, the retrieved images belong to
different categories such as “yellow banana,” “banana
tree,” and “banana sweet.” In order to solve the
ambiguity, content-based image retrieval with
relevance feedback is widely used. It requires users to
select multiple relevant and irrelevant image examples,
from which visual similarity metrics are learned
through online training. Images are re-ranked based on
the learned visual similarities. However, for web-scale
commercial systems, users’ feedback has to be limited
to the minimum without online training.
The application will feature a search box for typing
keyword queries and image queries. It also have an
option to browse and open the image which the user
requires to search for in the web[13]. There are two
stages: offline stage and online stage. Semantic
signatures of any image queried by the user is
calculated and stored in database at the offline stage.
Most of the work is done at the offline stage. At the
online stage, the user receives re-ranked images those
are calculated using semantic signatures at the offline
stage. A novel framework is proposed for web image
re-ranking. Instead of developing a universal concept
dictionary. It learns different visual semantic spaces
for different query keywords individual and
automatically.
This paper is organized as follows: the next section
II gives literature survey in which motivation,
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background and literature review is explained in well
manner. In section III conclusion is presented.
II. LITERATURE SURVEY
A. Motivation
To facilitate access to the rapidly growing
collections of images on the Web and maximize their
benefit for the users, image search has become an
increasingly important research topic. Independent of
which search scheme is deployed, an image search
engine generally operates in two main steps: the
online index generation and the online index serving
step. Meaningful Image retrieval is a challenge for
effective web search. Due to lack of domain
knowledge, relevant image remains hidden in the
database itself. Web search made out of irrelevant and
meaningless images sometimes leads to irreparable
damage and reputation. Due to this reason Text based
image re-ranking play an important role in Web
mining.
B. Background
Several techniques have been put forward for better
performance of web image re-ranking in the recent
days.

Fig. 1Illustration of web image Re-ranking

Web image re-ranking[2], is a mixed process of
both text based image result and visual features to
obtained good performance in image search. The
process can be explained by Fig.1 in which text query
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is given by the user and the search is done. It returns
few mismatched images which are not related to query
and not useful to user. After that query image is
selected by user and again the search will be done.
Then we get the most relevant image based result,
after that re-ranking is done.
The methods for image search re-ranking can be
classified into supervised and unsupervised [3]. The
unsupervised re-ranking methods do not rely on
human labeling of relevant images but require prior
assumptions on how to employ the information
contained in underlying text based result for reranking. The challenge of supervised re-ranking
models is to design query-independent re-ranking
models based on query dependent
re-ranking
features.
Most existing methods rely on the same
framework: I. The text query is used to retrieve a
noisy set of images using a text-based search engine,
II. In some approaches, this initial set of images is
filtered by removing drawings and other nonphotographic images, then III. A classifier, specific to
the given query, is learned from this image set. For
example, using “Sachin” as a query keyword, the
retrieved images belong to different three main
categories, such as “Sachin Tendulkar” (Cricket),
“Sachin Pilgaonkar” (Actor), and “Sachin Patil”
(Name of person). Within each main class, there can
be several images that are visually similar. Also, there
are images that can be irrelevant images or hard to
judge relevancy.
Major web image search engines have adopted the
strategy. A query keyword as a input given by a user,
a pool of images relevant to the query keyword are
retrieved by the search engine according to a stored
image database. Then user select a query image
which observes the user’s search objective, from the
set, the remaining images in the set are re-ranked
based on their visual similarities with the query image.
The text-image index file and visual features of
images are pre-calculated offline and stored visual
features must be saved then the web image collection
is dynamically upgraded. If the
visual features are not selected and only the similarity
scores of images are stored whenever a new image is
added into the collection and we have to compute its
similarities with existing images, then the visual
features need be computed again.
C. Related Work
Recently so many methods have been proposed for
image search re-ranking, which can be divided into
three categories: classification- based, clusteringbased, graph based[2]. The various methods and
techniques are use to do the image re-ranking process
and select the most accurate image from the internet.
The Main aim of image re-ranking is to find out
visual similarities of images and re-ranking the
remaining images based on their visual similarities.
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Which are reflecting semantic relevance of images for
different query images. The effective low-level visual
features are different for the different images. Krapac
et al.[1], introduced generic classifiers based on queryrelative features which could be used for new query
keywords without additional training. Therefore,
Unsuitable for real world web search applications.
They use new database for the evaluation of web
image search algorithm.
There is a lot of work on[5], using visual features
to re-rank images retrieved by initial text-only search,
however, without requiring users to select query
images. Tian et al.[2], formulated image re-ranking
with a Bayesian framework. Here, the textual
information is modelled as a likelihood, to reflect the
disagreement between re-ranked result and text-based
search results is called ranking distance. To indicate
the ranking score consistency among visually similar
samples is called visual consistency. Bayesian visual
re-ranking derives the best re-ranking results by
maximizing visual consistency while minimizing
ranking distance.
The methods for image search re-ranking can be
classified into supervised and unsupervised. Some of
the methods for image search re-ranking suffer from
the unreliability of the assumptions under which the
initial text-based image search result is employed in
the re-ranking process. Then Yang et al. [3]
introduced prototype-based re-ranking method to
address this problem in a supervised, but scalable
fashion. One of the approaches in this direction is to
utilize the online learning algorithms.
Cui et al.[6], [7], classified query images into eight
predefined intention categories and gave different
feature weighting schemes to different types of query
images. But it was difficult for the eight weighting
schemes to cover the large diversity of all the web
images. It was also likely for a query image to be
classified to a wrong category. In order to reduce the
semantic gap, query-specific semantic signature was
first proposed in [8]. Kuo et al. [9] recently augmented
each image with relevant semantic features through
propagation over a visual graph and a textual graph
which were correlated.
Hsu et al.[4], used the Information Bottleneck (IB)
principle to maximize the mutual information between
search relevance and visual features. Recently, for
general image recognition and matching, there have
been a number of works on using projections over
predefined concepts, attributes or reference classes as
image signatures. Many concepts irrelevant to the
query not only increase the computational cost but
also deteriorate the accuracy of re-ranking. However,
how to automatically find such relevant concepts and
use them for online web image re-ranking was not
well explored in previous studies.
To avoid the ambiguities in the re-ranked process
and to achieve an effective and efficient re-ranking
process S.Keerthana et al.[12] introduce a Bag Based
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Re-ranking approach. In which, given a query
keyword a pool of images are re-ranked by the search
engines based on the query. By asking the user to
select a particular image from the pool, the remaining
images are re-ranked based on the user selected image.
This method performs: I. Automatic annotation
process by K-means algorithm which split the positive
and negative bag that contains relevant and irrelevant
images respectively. II. GMI-SVM process which
perform bag based re-ranking effectively. III. Perform
user log operation for individual user log in.
D. Literature Review
Several works have done in web image re-ranking.
Some works have addressed the visual re-ranking
process in visual search process. The below table
gives an overview of all methods used in the visual
search process with their merits and demerits.
Table I. Review of Existing Techniques

Categori
es

Feature

Merits

Demerits

Classificat
ion Based
Method

Pseudo Relevance
Feedback (PRF),
SVM Classifier,
Boosting, Ranking
SVM classifier.

Very
effective
in data
retrieval

Sufficient
training
needed, lot
of
parameter
needed,
complexity
in
designing.

Clustering
Based
Method

Information
Bottleneck
Principle[4],Agglom
erative Information
Bottleneck

Good
performa
nce on
nameperson
queries

Limited to
those
queries
which have
significant
duplicate
characterist
ics.

Graph
Based
Methods

Bayesian Visual Reranking [2], Point
wise ranking
distance

Very
effective,
increase
visual
consisten
cy and
reduce
ranking
distance.

Fails to
capture
disagreeme
nt between
score list.

As the Table I shows existing technique can be
categories into Classification based, Clustering based
and Graph based methods. These methods use
different technique for image re-ranking.
In the first row, classification based methods uses
the pseudo relevance feedback (PRF) is often utilized.
Pseudo relevance feedback is a method that began
from text retrieval. It takes few of the top-ranked
documents from the search results done initially as
pseudo positive. Then in this method the different
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classifiers such as SVM, boosting and ranking SVM
can be adopted. These techniques are very effective in
data retrieval but it needs sufficient training. A lot of
parameters need to be estimated.
The second method is clustering based method in
which each sample is given a soft pseudo label
according to the initial text search result, and then the
Information Bottleneck Principle, Agglomerative
Information Bottleneck is used for
re-ranking, These methods achieves good performance
on the named-person queries. But it is limited to those
queries
which
have
significant
duplicate
characteristics.
The third method graph based method in which
graph is constructed with the samples as the nodes and
the edges between them being weighted by visual
similarity. In this method Bayesian Visual Re-ranking,
Point wise ranking distance technique are used to reranked the images which are very effective also
increase visual consistency and reduce ranking
distance. But it fails to capture disagreement between
score list.
Web mining is important aspect for users to get the
data to be highly accurate and most relevant to user
query and to at most satisfaction of user. Web Image
Re-ranking is an effective way to improve the results
of web-based image search. A major challenge in web
image Re-ranking is that the similarities of visual
features do not well correlate with images and
semantic meanings which cannot interpret users
search intention. By providing keyword expansion to
textual query and visual query expansion to image
query the results retrieved are promising than previous
implemented systems.

and effectiveness. In future by defining and modelling
new technique and using proper ranking methods
efficient and most relevant results can be achieved.

III. CONCLUSION
As the Table1 shows the various methods and
techniques to perform image re-ranking and also use
to search the most relevant image which is similar to
query image. Web image re-ranking is a method
which introduced to improve the result of web based
image search. It is adopted by current commercial
search engines such as Bing, Google, and Yahoo.
There is need of image re-ranked using above various
methods and techniques to provide better efficiency

[12]
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Abstract—As the popularity of the World Wide
Webincreases, website security become the most
important feature to secure an organization and
should be given higher priority. For website security
purpose lots of web application tools are invented.
These tools scan the vulnerabilities present in the
sitebut still there is lack of perfect results. This paper
presents one of the powerful web vulnerability
scanners by using HTTP method. This paper also
shows comparative results of different scanners
available in the market.
We proposed system for web vulnerability scanning
with robust link crawler and improved detection
accuracy.
Proposed web vulnerability scanner is not only able to
exercise more code of the web application, but also
discover vulnerabilities that other vulnerability
scanners
not
able
to
detect.
Many times at the time of website development
developers forget to remove sensitive datafrom
website which is not supposed to be exposed to public
users. Such data consists of untested vulnerableforms,
database backup, and site backup in compressed
format. A hacker always tries to find such kind of data
andcollect important information from it like login
detail.
Keywords- Web Application Security, Automated
URL Crawling, Automated Vulnerability Detection,
Threat Detection, Automated Web Security Audit,
Automated URL Crawling, Content Management
System.
I. INTRODUCTION
Web application is the most popular way to deliver
services via the Internet. A modern web applications
are server-side part and mostly written in Java ,PHP,
Ruby, or Python running on the server, and a client
part running in the user’s web browser which are
implemented
in
JavaScript
and
using
HTML/CSS.Thepresence of bugs and vulnerabilities
in the software applications can be checked by two
main approaches [1,2] for the:
• In white-box testing, the source code of the
application is examined to detect vulnerable lines of
code.
• In black-box testing, the source code is not checked
directly. Instead, special input test cases are generated
and those test cases sent to the application. Then, the
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results returned by the application are examinedfor
vulnerabilities.
We have scanned the website by black box testingin
an automated fashion. Black-box web vulnerability
scanners in automated way are most popular way for
finding vulnerabilities in web applications. If some
security issues are not considered while developing
the website, the database applications become more
vulnerable to the sensitive information. Due to this
hacker do the criminal activities through such
vulnerable website by injecting malicious code or used
to transfer illegal content.
We have scanned website byusing different scanning
options given belowa. SQL Injection Test
b. Remote File Inclusion
c. Malware Detection
d. Local File Inclusion
e. Cross Site Scripting

II. RELATED WORK
In order to be effective web application black-box
security scanners developer should have a
sophisticated understanding of the application[3]. Lots
of industry effort has been dedicated to Web
vulnerability Scanner. Manual vulnerability detection
iscomplex because it requires high level of skill and
ability to keep track of code used in a web application.
Hackers are regularly searching for new ways to
exploit your web-vulnerability statistics as well as it
demands high level of skillto keep track of large
amount of code used in a web application hackers are
regularly searching for new ways to exploit your webvulnerability statistics [4]
Results showed that selecting a vulnerability scanner
for web vulnerability detection is a very difficult task.
First, different scanners detect different types of
vulnerabilities [5].
Feinstein analysed JavaScript obfuscation cases and
implemented a tool for obfuscation detection [7].
III. METHODOLOGY
How the system works is given belowWeb vulnerability scanners uses various techniques to
fetch all possible URLs in remote website. It fetches
the URLs by following methods.
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1. Visiting pages linked on websites.
vulnerability is also due to the use of user-supplied
2. Get links for Robots.txt files.
input without proper validation.
3. Detect "Directory Indexing enabled" 3. Cross Site Scripting :
folders and collect file URLs.
It refers to a range of attacks in which the attacker
4. Get crawled links from search engine
injects malicious JavaScript into a web application
(Google, Bing etc.)
5. Directory guessing using Directory
Traversing method.
In all above techniques it uses recursive search
method to find out the URLs. In recursive method
provided option to control the simultaneous visit on
the target site. If link visit count not controlled then
target site may get overloaded due to DOS like attack.
After collecting all the URLs, it analyses all the URLs
andchecks URLs for whether it's eligible for SQL,
XSS, LFI, RFI attacks. Accordingly it categories all
URLs.Then it applies vulnerability injection methods
(attacks) on categorized URLs. On positive response
on attack, it then log URL as vulnerable. While
checking the responses after sending vulnerable
payloads, if continuously receiving 500 ( forbidden )
HTTP status due to target site overloadthen, scan
engine pause the visiting links and waits for some time
to get the site comes to normal. If still receiving 500
HTTP status then after particularcount it stops
scanning the site.
Figure 1: Architecture of proposed system
Figure 1 explains the scanning methodology of the
scan engine. It scans the multiple sites simultaneously. Our proposed system is having the following features1. Domain reputation:
Logs vulnerability detected independently. It Scan
Check whether domain is listed with above
engine in overloaded then it puts the next site and
databases.
Above
databases
and
queue and waits for scan engine to come to normal
organizations stores IP address and domains
load.
which involves in malware, spamming,
Figure 1.shows our system and methodology for
phishing activities.
vulnerabilitiesdetection present on web pages
2.
Mail
server IP Check in 58 RBL
automatically. System includes different types of
repositories:
scanning which are mentioned as above. System is
RBL (Real-time Black hole List) or DNSBL
also having a unique feature called Web crawler
(DNS-based Blackhole List) a list of IP
which is mainly used by search engine to gather data
addresses whose owners refuse to stop the
for indexing purpose.
proliferation of spam. From ISPs the RBL
It is a program, which automatically traverses the web
usually lists server IP addresses whose
by downloading documents and following links from
customers are responsible for the spam and
page to page.
from ISPs whose servers are hijacked for
Let us discuss how different types of scanning done by
spam relay.
the scanner.
3. Scan SQL Injections for databases:
SQL injection attacks are based on injecting strings
It is a trick that exploits unwell filtered or not
into database queries that alter their planned use. This
correctly escaped SQL queries into parsing
changes can occur if a web application does not
variable data from user input. Currently
properly sanitize (or filter) user input.
checking for.
Remote File Inclusion (RFI) is a vulnerability attack
4.
Scan
Local file injections (LFI):
that targets the computer servers that run Web sites
It injects files on a server through the web
and their applications.
browser. This vulnerability occurs when a
1. Malware Detection:
page include is not properly filtered, and
It is malicious and unwanted software. Scanner
allows directory traversal characters to be
helps to remove viruses, spyware, and
injected.
other malware.
5. Scan Remote file inclusion (RFI):
2. Local File Inclusion (LFI):
It allows an attacker to include a remote file,
It issame asa Remote File Inclusion vulnerability
usually through a script on the web server.
except instead of including remote files, only local
The vulnerability detected due to the use of
can be included. If web page is not properly
user-supplied
input
without
proper
sanitized this type of vulnerability occurs.The
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authentication. This can cause Code
execution on the web server, Code execution
on the client-side such as JavaScript which
can lead to other attacks such as cross site
scripting (XSS), DoS, Data Theft etc.
6. Scan XSS - Cross Site Scripting:
Type of computer security vulnerability
typically found in Web applications.
XSS enables attackers to inject clientside script into Web pages viewed by
other users.
Detects form on the Webpages and scan
for GET and POST requests.
Currently it scans for reflected XSS. We
have future plan for Stored XSS. Stored
XSS occurs when a web application
gathers input from a user which might be
infected, and then stores that input in a
data store for future use.
7. Scan Malware:
Website defacement check: Website
defacement is also a type of attack on a
website that changes the visual
appearance of the site or a webpage.
Forceful redirect injection test.
Scans JavaScript code snippets against
generic signatures: Checks for JavaScript
dangerous
functions
like
eval,
base64_decode, char etc. Checks for
Iframes.
Special algorithm to detect JavaScript
Obfuscation: Obfuscation used to
convert vulnerable codes into unreadable
format.[7]
Third party links check: It checks third
party links with reputation databases.
8. Detect and Scan CMS:
Detect Wordpress, Joomla.
Scan Themes, Plug-ins, unprotected
admin area.
User enumeration.
FPD - File Path Disclosure scanning.
9. Scans Open Ports on the server
10. Banner Grabbing:
Administrators can use this to take inventory
of the systems and services on their network.
An intruder can use banner grabbing in order
to find network hosts that are running
versions of applications and operating
systems with known exploits.
11. Directory Scanning:
The goal of this scan is to order an
application to detect a computer file that is
not intended to be accessible. This causes due
to lack of security for directory access on the
web server.
12. Detect sensitive URLs in the site:
Scan for sensitive area of the sites which
could not be open to all.
e.g. Admin login pages.
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13. Scan Password auto complete enabled
fields:
Many websites have a login form where users
provide username and password. The default
behaviour for browsers is to allow users to
store these credentials locally in the browser.
Thereby, the next time a similar form
appears, the username and password are
already populated. With this it’s easy to steal
the stored passwords from user’s browser.
14. Information disclosure:
It checks for email address, IP addresses in
the page.
15. Authenticated area scanning:
Scan restricted areas like admin panels. It
supports HTTP and Web-form based
authentications.
16. Robust Link Crawler:
Crawls links from web pages, robots.txt,
iframes, hacker’s favourite search engines,
directory indexes, directory traversals.
17. SSL Certificate checking:
Scans a HTTPS service to enumerate what
protocols and what ciphers the HTTPS
service supports. It checks for weak ciphers,
valid period for the certificate.
18. Backdoor WebShell Locater (Client Side Unique Feature):
Scan for shells from client side for
commonly injected locations and with
their usual file names.
.e.g.
http://www.example.com/uploads/cmd99
.php
19. WebShell Finder:
Scan each web page for particular
keyword, so it can able to detect
webshell, if renamed to some other
name.
e.g.
http://www.example.com/uploads/myna
me.php(myname.php is web shell)
20. Reverse IP domain check:
Find out all other domains hosted on the
same server (Server on which scanning
domain hosted).
Check these domains for black list.

IV. RESULTS
Following 2 tables shows the Features and Result
Accuracy Comparison of Web Vulnerability Scanner
with currently existing products.
Feature Comparison shows the availability of features
like SQL Injection, XSS in respective products. If
available then mentioned as Yes, else No.
Result accuracy comparison shows the % of detected
vulnerability against total know vulnerabilities in the
sites. e.g. If X sites has total 50 SQL injection
vulnerable links, so proposed solution able to detect
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Table I Feature Comparison
Web
IBM
Ac
SqlM Burp
Vulnerability
AppS une ap
Suite
Scanner
can
tix
( WVS ) Using
HTTP method
Yes
Yes
Yes Yes
Yes

SQL
Injection
XSS
Malware
Page Deface
Web Shell
CMS
( Joomla /
WordPress )
Reverse IP
Domains
Domain
Reputation

Featur
es

SQL
Injecti
on
XSS
Malwa
re
Page
Deface
Web
Shell
CMS
( Joom
la
/
WordP
ress )
Revers
e
IP
Domai
ns
Domai
n
Reputa
tion

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes

Yes

Yes

Yes

No
No

No
No

No
No

No

No

No

No

No

No

No

No

No

No

No

No

Yes
Yes
Yes

TABLE II Result Accuracy
Web
IBM
Acuneti Sql
Vulnerability
AppS x
Map
Scanner
can
( WVS ) using
HTTP method
85%
100%
90%
98%
98%

95%

98%

100%

100%

100%

100%

100%

100%
100%

95%
60%

100%

70%

NA

NA

100%

95%
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60%

NA
NA
NA
NA

NA

95%

NA

95%

NA

Burp
Suite

100%
96%
30%
60%
70%

120%
100%
80%
60%
40%
20%
0%

Web
Vulnerability
Scanner By Using
HTTP method (
WVS )
SQL Injection
XSS
Malware
LFI
RFI
Page Deface
Web Shell
Link Crawling

85% ( 43 ) vulnerable links. Some solutions like
SqlMap don't have features so mentioned it as NA in
comparison table.

As per our result IBM AppScan was the only scanner
to detect the SQL Injection, cross site
scripting,Malware,Page deface,WebshellReverse
IP domains vulnerabilities. It detected 6 of these cases
but the Content Management System vulnerabilities
are only detected by the our proposed scanner. Result
of our proposed scanner was detected by considering
false positives (i.e., situations where scanners detected
avulnerability that in the reality does not exist).
V. FUTURE SCOPE
We can extend the proposed system for high accuracy,
effectiveness and efficiency by implementing
following thingsView statescanning: Scanning the View states
in .Net/aspx sites for secure encryption methods.
Scan applications hosted on Open Ports: Check if any
vulnerability available for applications installed on
Open Ports.
Server side file scanning: File integrity checking.
Agent will be installed on the server and it will scan
files in specified folder with set interval. It will alert if
any change found in file by comparing with stored
snapshot of the folder.
Password Type Submission method: Check if
password submission to webserver is with encrypted
form.
Special scanning for .Net, asp sites.
Page content change monitoring: Similar to file
integrity, it will compare webpages on client side.

NA

NA

95%

IBM AppScan

VI. CONCLUSION
This paper has presented enhanced solution with
robust link crawler and more features than available
solutions. Proposed solutions crawls all possible links
in the website and apply different vulnerability
scanning like SQL, XSS, LFI, RFI, Malware on the
crawled URLs.It has minimized false positive results
in the final result. Proposed solution also takes care of
minimizing the target site load during scanning.

http://www.ijettjournal.org

Page 489

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

ACKNOWLEDGMENT
I am thankful to Prof. Pramod B. Gosavi HOD of
Information Technology department and researchmy
Guide for having permitted me to carry out this work.
I express my deep sense of gratitude for his able
guidance and useful suggestions, which helped me in
completing the work, in time. I express my sincere
gratitude to all the Teaching and Non-teaching Staff
members of Computer Engineering Department who
helped out me for their valuable time, support,
suggestions. Finally, yet importantly, I would like to
express my heartfelt thanks to God, my parents for
their blessings for the successful completion of this
task.

REFERENCES
[1] GARRETT, J. J. Ajax: A New Approach to Web Applications.
[2]
[3]

Conference on Detection of Intrusions and Malware, and
Vulnerability Assessment, 1-21. Retrieved June 31, 2014.
[4] Web Application Security Statistics. Web Application
Security Consortium. [Online]. Available: http://projects.
Webappsec.org/Web-Application-Security-Statistics.
[5] M Marco Vieira,Nuno Antunes,Henrique Madeira : Using
Web Security Scanners toDetect Vulnerabilities in Web
Services
[6] Feinstein, B., Peck, D.: Caffeine Monkey: Automated
Collection, Detection and
[7] YoungHan Choi, TaeGhyoon Kim, SeokJin Choi :
Automatic Detection for JavaScript Obfuscation Attacks in
WebPages through String Pattern Analysis
[8] OWASP Foundation. (2014c). A3 – Cross Site Scripting.
Retrieved
September3,
2014,
from
https://www.owasp.org/index.php/Top_10_2013-A3-CrossSite_Scripting_(XSS)
[9] Carlo Ghezzi, Mehdi Jazayeri, and Dino Mandrioli.
Fundamentals of Software Engineering. Prentice-Hall
International, 1994.
[10] David Endler. The Evolution of Cross Site Scripting Attacks.
Technical report, iDEFENSE Labs, 2002

http://www.adaptivepath.com/ideas/essays/
archives/000385.php, Feb. 2005.
Stefan Kals, Engin Kirda, Christopher Kruegel, and Nenad
Jovanovic ―SecuBat: A Web Vulnerability Scanner‖
Doupe, A., Cova, M., & Vigna, G. (2010):An Analysis of
Black-box Web Vulnerability Scanners. 7th International

ISSN: 2231-5381

http://www.ijettjournal.org

Page 490

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

Review of QOS Comparison of MANET Routing Protocol
Vaishali rathod1, N Y Suryavanshi2
M.tech student, Dept. of computer science and engg, Ssbt College of engg. Bhambori, jalgoan
Assistant professor, Dept. of computer science and egg, Ssbt College of engg. Bhambori, jalgoan

Abstract-MANET is known as a mobile ad hoc
network. It is one of the types of wireless ad hoc
network. A MANET is
self-configuring,
infrastructure-less network of mobile device
connected without wires. In MANET every device is
free to move in any direction means the source node
can be send packet or data any destination node easily
in the network. In MANET all node cooperate and
dynamically establish and maintain routing in the
network. MANET is a self-forming, peer-to-peer, selfhealing network. In the past, many ad hoc routing
protocols developed and researched but still it is
difficult say which protocol performs well.we have to
discussed and Compare the performance of proactive
protocol such as DSDV, OLSR, reactive protocol such
as AODV, DSR and hybrid protocol is ZRP routing
protocols.
KeywordsMobile Ad hoc Networks (MANET), Routing
Protocols, QoS, AODV, DSR, DSDV, OLSR, ZRP,
reactive protocol ,proactive protocol ,hybrid protocol.
I.

Introduction

A MANET is a collection of node or router
communicating through the radio waves. MANET
form temporary network without using structure.
These networks have no fixed routers, every node could
be router. All nodes are efficient for movement and can
be connected dynamically in random manner. In
MANET some nodes of may not be able to communicate
directly. Because of the mobile nodes the structure of
network changes dynamically and unpredictably. The
nodes may be located anywhere such as on airplanes,
ships, trucks, cars, perhaps even on people or very small
devices also [2]. In MANETs each device need to
forward traffic that is not related to its own use and
therefore each device work as a router. These nodes
can act as host/router or both at the sometimes. These
nodes have the ability to configure themselves and
because of their self configuration ability, they can be
deployed urgently without the need of any
infrastructure and without any geographical
restrictions. Each user in MANET moving freely
while communicating with others. The distance
between each user determines a radio contact between
each other that might not be uniform. Mobile Ad Hoc
Networks in an independent manner, and may lead to
a larger network, as an annex to the Internet. Internet
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Engineering Task Force (IETF) has MANET working
group (WG) that is devoted for developing IP routing
protocol [1].

Fig. 1. Structure of MANET.

II.

Routing in MANET

A Mobile Ad Hoc Network is an Infrastructure less,
self-organized and multi-hop network with rapidly
changing topology. The necessity of the Routing
Protocol is that it must be able to respond rapidly to
the topological changes in the network. In these
networks, each node must be capable of acting as a
router as well as host. A result of limited bandwidth of
nodes, the source and destination may have to
communicate via intermediate nodes. Major problems
in routing Interference, and Dynamic Topology[3,4].
Routing is are Asymmetric links, Routing Overhead, a
process of finding a secure path from a source node to
a destination node via intermediate nodes in a
network. At least one intermediate node within the
internetwork entered during the transfer of
information. The term routing is very important for a
network. Routing is a process of finding an efficient,
reliable and secure path from a source node to a
destination node via intermediate nodes in a network.
Routing in MANET is a challenge due to dynamic
topology in network as mobile nodes can move in any
direction in the MANET. A routing protocol
maintains the network topology for a Wireless Ad hoc
Network. If a link breaks [5], routing protocols has the
responsibility to repair that link in order to maintain
the consistency of the network.

III.

Classification of routing protocol

Mobile ad-hoc routing protocols are divided into
following categories[2].
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Proactive protocol also called as table driven protocol.
So that it maintains up-to-date routing information on
every node. Whenever there is a change in the
network topology, routing tables are updated
according to the change. The pro-active routing
protocols are same as current Internet routing
protocols such as the Routing Information Protocol,
Distance-Vector, Open Shortest Path First and linkstate. In Proactive routing algorithm the connection
time is fast because path is already available on each
node in the network. Most of the proactive routing
protocols proposed for mobile ad hoc networks have
inherited properties from algorithms used in wired
networks.The example of proactive protocol is DSDV
and OLSR [11].
Reactive protocol is also called on demand protocol
means it create a route when required, in which
routing tables are not updated up-to-date. The reactive
routing algorithm is to reduce the traffic needed for
routing. A reactive routing algorithm is to introduce a
delay when the first packet is sent to a destination as
path is not readily available. The reactive protocol is
AODV and DSR [12].
Hybrid protocol is take the advantages of both reactive
and proactive routing protocol. Initially proactive
approach is used to have route information then
reactively demand of the route is served to the needy
node. The hybrid protocol is ZRP [5].

be reduce the amount of overhead of the
network.DSDV uses two type of updates such as full
dump and incremental dump. full dump is used for
carries all the information related to available routing
and the incremental packets carry only the information
changed since last dump. The incremental update
massages are sent more frequently then the full dump
packets
E.OLSR (optimized link state routing protocol)
OLSR is proactive or table driven routing protocol
[2].Clausen and Jacquet proposed Optimized Link
State Protocol. The MPR is an important concept in
OLSR [10]. MPR is used to reduce the overhead of
network.OLSR use the control message such as Hello
and topology control. Hello message is used for used
for finding the information about the link status.TC
messages are used for sending information about
neighbors which includes at one MPR Selector list.
OLSR is differentiated on the following three
important mechanisms: neighbor sensing, efficient
flooding and computation of an optimal route using
the shortest-path algorithm. Neighbor sensing detect
the changes in the neighborhood of node. In OLSR
Routes of every destination are available immediately
when data transmission begins and valid for a specific
period of time till the information is expired. OLSR
also use the Multiple Interface Design (MID) to allow
the nodes for multiple OLSR interface addresses and
the external routing information giving the routing to
the external addresses. Based on this information,
nodes in the ad hoc network can act as gateways to
another possible network.

C.AODV (Ad Hoc on Demand Distance Vector)

Fig. 2. MANET routing protocol.

A. DSDV(distance sequenced distance
vector)
DSDV is designed by Perkins and Bhagwat[9]. The
Destination-Sequenced Distance-Vector (DSDV)is
proactive Routing protocol and it is based on the idea
of Bellman-Ford Routing Algorithm. The main
contribution of this algorithm is to solve problem of
routing loop problem. Each entry in routing table
contain the sequence number, this number is generally
even if link is present ,otherwise odd number is used.
The sequence number is generated destination node
and emitter sends to the next update with this number.
The distance vector routing is less robust than link
state routing due to the problems of count to infinity
and bouncing effect. In DSDV, each device maintains
a routing table related to the entries of all the devices
in the network. DSDV provides a single path from
source to a destination, which is used to select the
distance vector shortest path routing algorithm. It can
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C. E. Perkins and E. M.Royer. Is developed by AODV
routing protocol [4].AODV protocol is a reactive
protocol and because it is on demand in nature routes
are created only when required.AODV is combination
of two routing protocol, these are DSDV and DSR. It
follows the basic on-demand mechanism of Route
Discovery and Route Maintenance from DSR,
sequence numbers, and periodic beacons from DSDV
plus the use of hop-by-hop routing. It uses routing
tables for one entry per destination, and the sequence
numbers are used to determine the convenience of
each packet.AODV initiate route discovery when a
source node wants to send the packet to its destination
nodes, it checks the entries in the route table a current
route is available or not. If route is available there, the
packet is forwarded to the appropriate destination. If it
is not there, the route discovery process is initiated. In
AODV three type of route message are used to
maintain and discover the links that are: RREQ, RREP
and RERR i.e. route request, route reply and route
error.
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D.DSR (Dynamic source routing)
The Dynamic Source Routing protocol (DSR)[6] is a
simple and effective routing protocol for wireless ad
hoc network. The main feature of DSR is to use of
source routing, it means that sender knows the
complete path from source to destination. The DSR is
reactive protocol in nature that‟s why it cannot be
maintain routing table. There are two important
mechanism used in DSR :Route Discovery and Route
Maintenance. Route discovery used when source node
wants to send a packet to destination node, it checks,
the route cache whether the route information already
available or not. If the route information is not
expired, it will utilize that route to send data packet,
otherwise it will initiate the route discovery. Route
Maintenance mechanism is used to detect the network
topology when source node send a packet to
destination node. During the transmission each node is
responsible to detect, if its next hop has broken.
E .ZRP (Zone routing protocol)
The Zone Routing protocol is the hybrid routing
protocol. The ZRP contain the nodes into subnetworks (zones)[5].It is mainly suitable for the
network with large span and diverse mobility pattern.
ZRP take the advantages of both the proactive and
reactive routing protocols. Within each zone,
proactive routing protocol is to speed up the
communication among neighbors. And a reactive on
demand routing protocol is used for communication
nodes of different zones. When a destination is out of
the zone, on-demand routing protocol is initiated.ZRP
divides the whole network in to zones of the variable
size. IARP (intra zone routing protocol) is used to
communicate with the inside nodes of its zone and is
limited by the zone radius. It maintains routes interior
the zone, each node needs to update the routing
information continuously in order to determine the
peripheral nodes.IERP (inter zone routing protocol)is
offered by route discovery and route maintenance
.When is global discovery is needed, it can be used to
reduce the traffic. It is reactive routing component
which offers enhanced route discovery.BRP (border
cast routing protocol) is uses a map of an extended
routing zone, provided by the local IARP,to construct
bordercast tree.
IV.
Drawback of routing protocol
Above we have to discuss the MANET routing
protocol in detail, but there is some disadvantages also
in that routing protocol. The disadvantage of AODV is
Intermediate nodes can lead to inconsistent routes if
the source sequence number is very old. Another
disadvantage of AODV is multiple reply packets sent
for single route request message it increases a network
overhead .The problem with DSR is Reply storm
problem and Stale cache problem in which an
intermediate node send Route Reply massage using a
stale cached route, thus effect on other caches. In
DSDV it doesn‟t support multipath routing since
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single path to destination is maintained and Wastage
of bandwidth and large amount of network overhead
while transmitting periodic route update messages
.Disadvantages of OLSR protocol is lack of security,
routing overhead and no support for multicast. The
problem in ZRP is that, if the distance between source
and destination is more, zone area increases which
leads to more number of border casts to find border
zone increasing bandwidth utilization. Another is
selecting a zone radius regularly is a critical issue as
performance of ZRP depends on it.
V.
Solution on Drawback
Solution of this routing protocol is that we can update
routing protocol algorithm, otherwise another routing
protocol is compare and see the result. Means other
routing protocol is better or not.
VI.
Conclusion
In this paper we have to discuss different MANET
routing protocol and provided comparison between
them. The routing protocol divided in to three main
categories these are proactive, reactive and hybrid
routing protocol. Each routing protocol has unique
features. Based on network environments, we have to
choose the suitable routing protocol .we reviewed and
compared all the protocols. While there are still many
challenges facing Mobile ad hoc networks related to
routing and security. Hence we come to the
conclusion that still no particular routing protocol in
mobile ad hoc networks that deals with every problem
in network. The security aspect which is very
important aspect for communication in ad hoc
networks is found missing in most of the routing
protocols being proposed. Therefore new efficient,
multipath, QoS aware and energy aware routing
protocols that address security concerns need to be
developed.
VII.
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Abstract: Agriculture is the backbone of the Indian
economy. Green revolution leads to excessive use of
chemical fertilizer containing Nitrogen (N),
Phosphorus (P) and Potassium (K). In Motala area it
is observed that farmers are using huge quantity of
Nitrogenous fertilizers to get more yields from crop.
Consequently Nitrate is a most common contaminant
found in wells of Motala region. Excess nitrate in
drinking water can cause serious health problems for
young infants. A detailed survey of wells in Motarala
region was carried out. The analysis of pre-monsoon
and post monsoon water sample collected from well
is done. It is found that nitrate content is more in
post-monsoon than pre-monsoon period in all
samples collected from nearby (Motala region)
fifteen wells.

physio-graphically divided into plane area and
Nalganga valley. The plane area is hard massive
basaltic rocks and nalganga valley is a rift valley
having in situ salinity.[5] Geographically Buldhana
District lies between 19 51´North to 2 17´ North
latitude and 75 57´ to 76 59´ East longitude. Total
geographical area of the district is 9661 sq. km.[5].
This study alerts about the problem and necessitates
to aware the farmers disadvantages of excessive use
of chemical fertilizers. Excessive use of chemical
fertilizer than recommended optimum level not only
reduce yield from crop but pollute ground water and
soil also. Excessive nitrate content in drinking water
affect health also.

Keywords: Drinking water, Nitrogenous Fertilizers,
Groundwater, Nitrite.

Total fifteen numbers of wells are selected in Motala
region. Sample of water is collected from these 15
wells in Pre Monsoon and Post Monsoon seasons.
This collected samples are analyze Nitrite content.
Depth of Ground water table is also measured for Pre
Monsoon and Post Monsoon season. This paper is
related with only Nitrate content in well water due to
use of chemical fertilizer. Nitrate content is found out
by spectrophotometer.

I. INTRODUCTION
In rural areas of India 88% population uses
groundwater for drinking purpose [1]. Over the past
few decades, the rapidly growing population,
urbanization, industrialization and unplanned
utilization of water resources have led to degradation
of water quality. [2] In agriculture large quantities of
chemical fertilizers, pesticides and insecticides have
been used to enhance the yield from crop. Leaching
of these chemicals is polluting ground waste [3] In
many areas, overuse of irrigation water and chemical
fertilizers besides monoculture type of cropping
pattern have started which depleting ground water
and deteriorating its quality including soil [4] These
factors in combination have lead to degradation of
overall groundwater and soil environment. [5] This
literature study had been the motivation to study
nitrate content especially in wells of Motala region.
Motala region in Buldhna District is located in the
northern part of Maharashtra State. The study area is
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II. METHODOLOGY

III. RESULTS AND DISCUSSION
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Table – 1: Nitrite Level in Pre Monsoon and Post
Monsoon Season
Sample No.

Acceptable
Limit
Nitrite
(mg/lit)[8]

PostMonsoon
Nitrite
(mg/lit)

Pre-Monsoon
Nitrite
(mg/lit)

1

52.20

48.25

2

68.30

61.59

3

59.10

58.47

4

76.90

64.29

5

72.60

60.94

6

71.80

64.34

7

78.20

67.28

56.82

49.20

9

62.15

55.24

10

69.25

62.39

11

51.23

46.28

12

48.29

44.36

13

58.74

49.76

14

56.24

48.48

15

53.16

46.21

8

45

45mg/lit in pre monsoon. In only one sample of well
number 12 nitrite content is less than desirable limit
by 1.42%. In other well samples it is more than
2.76% to 33.11% desirable limit. In post monsoon
season it is observed that it increases by 1.07% to
16.40%.

IV. Conclusions:

From above study it is concluded that in Motala
region excessive use of chemical fertilise has
increased nitrite level in ground water. Excessive use
of chemical fertiliser not only pollutes soil and
ground water but also decreases yield from crop also.
Excessive nitrate content in drinking water affects
human health also. Awareness camp of farmers was
arranged to aware those regarding disadvantages of
use of excessive chemical fertiliser.
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content in groundwater is more than desirable limit
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Abstract:
Scaling formation and corrosion in heat exchangers
and boilers considerably decreases the efficiency of
these equipments. Recent advances in the field of
corrosion and scaling prevention techniques signifies
the use of nano polymers in effective control of these
problems. Thus these nano polymer either alone or in
combinations of others, contribute significantly in
controlling technical, economical and environmental
losses.
KeywordsAntiscaling
Nanopolymers,Corrosion inhibition

agents,

I. INTRODUCTION
For the sustainable development effective use of water
&energy resources in process industries is a need to
protect the environment and to meet current and future
human demand of water for its survival. Beyond the
scope of the strategic planning, it is a responsibility of
every individual working in the field of chemical
process industries to use water effectively and to make
the process environment friendly by reducing
excessive consumption of water and energy in
preparing chemical products. There are many
industrial water system includes heat transfer
operations which is an integral part during the
production of industrially important chemical
compounds. As water resources are becoming limited
and efficient utilization of water is required, various
methods have been adopted to reduce the amount of
water used.
As the methods for reducing the amount of water are
put into practice, unfavorable events occur, such as the
occurrence of corrosion and the formation of scale,
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because the quality of the water in the system is
progressively deteriorated.
Adhesion of such scale on the inner parts of heat
exchangers and boilers , contamination and corrosion
products brings about a lowering of the heat transfer
rates and decreases the circulation rate of cooling
water owing to increase of the pressure loss, that is, a
lowering of the cooling efficiency, and further serious
difficulties such as clogging of tubes of heat
exchangers, penetration accident of tubes caused by
local corrosion thereof, etc., which possibly lead to a
temporary stoppage the operation of the apparatus.
The transfer of heat from process fluids or equipment
results in a rise in temperature, or even a change of
state, in the cooling water. Many of the properties of
water, along with the behavior of the contaminants it
contains, are affected by temperature which enhances
the chances of a system to corrode and form a scale on
the inner surface of the heat transfer equipments
results in the excessive consumption of water and
energy during the processing operations.

The function of a cooling system is to remove heat
from processes or equipment. Heat removed from one
medium is transferred to another medium, or process
fluid. Most often, the cooling medium is water.
Efficient removal of heat is an economic requirement
in the design and operation of a cooling system. The
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driving force for the transfer of heat is the difference
in temperature between the two media.
Apart from heat exchanger, in cooling water system
having a cooling tower the circulating water is cooled
by evaporation of a part of the water passing through
the cooling tower. Owning to the evaporation
dissolved inorganic salts and suspended substances in
the feed water are condensed in the circulating water
and are deposited onto the heating surface of the heat
exchanger to form scale thereon.
These problems can be minimized by using new
approach in process heat operations by using water
soluble polymers as an antiscaling agents for effective
heat transfer which will control the corrosion & scale
formation in boilers and cooling towers.
Water soluble polymers cover a wide range of highly
varied families of products of natural or synthetic
origin, and have numerous uses. A water soluble
polymer is a polymer that can be diluted in water, with
or without the assistance of co solvents and
neutralizing agents, to form transparent solutions.
They may be classified into two types, totally
synthetic polymers and natural products together with
their chemically modified derivatives and further can
be grouped into three main headings; naturally
occurring, semi synthetic and completely synthetic
polymers.
Rajendran S et al.[1] have indicated that some
polymers can be used as corrosion inhibitors because,
through their functional groups, they form complexes
with metal ions and on the metal surfaces. These
complexes occupy a large surface area, thereby
blanketing the surface and protecting the metals from
corrosive agents present in the solution.
The water based polymers are quick drying non
inflammable, having mild odour and more
environmentally acceptability than any other
polymers. Most conventional coating polymers at
present can be produced in a form that will allow them
to be solubilized in water. These include alkydes,
polyesters, acrylics epoxies. There are various types of
polymerization methods of water soluble polymers
such as bulk polymerization, solution polymerization,
copolymerization, emulsion polymerization and
suspension polymerization.
Umoren et al.[2] studied the corrosion inhibition of
mild steel in H2SO4 in the presence of gum arabic
(naturally occurring polymer) and polyethylene glycol
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(PEG) (synthetic polymer). It was found that PEG was
more effective than gum arabic and acetylthiourea
chitosan polymer (ATUCS)
Water soluble polymers are used widely as stabilizers
or protective colloids in emulsion polymerization
Apart from that they also acts as an antiscaling agent
in chemical process industries for controlling
corrosion & scale formation.Polymers find many
applications in oil recovery and production, including
areas such as; drilling fluids, cementation of well bore,
reservoir fracturing, controlling fluid flow in the
reservoir and multistage processes of oil production
and refining. The water soluble polymers market
encompasses several categories, including starch,
cellulose ethers, polyvinyl acetate, polyvinyl alcohol
and other synthetic water soluble polymers.
Fernando E.Felissia et.al[3] studied the adverse effects
of scale formation in the digester during kraft pulping
and found that when polymers are combined with
diethylene triamine penta(methylene phosphoric
acid)(DTMPA) an important interactions enhances the
quantity of calcium extracted from the pulp.
However the effectiveness of nano polymers as an
antiscale agent or corrosion resistance depends not
only on the characteristics of the environment in
which it acts, the nature of the metal surface, and
electrochemical potential at the interface, but also on
the structure of the inhibitor itself, area of the inhibitor
on metallic surface, formation of complexes of
polymeric based nano material with metal etc.
Sekine et al.[4] extensively investigated action of
variety of polymers against corrosion, including
cationic polymers such as polyethyleneimine
derivative,
polyacrylamide
derivative,
polydicyanodiamide derivative, and anionic polymers
such as polymaleic acid derivative, polyacrylic acid
derivative, and polyacrylic acid and according to their
findings polymers having the -COOH functional
groups are effective polymer-based systems for
controlling the corrosion.
To control scale formation in cooling water systems,
water desalination processes, and oil field operations
polymeric based scale inhibitors can be used
effectively. David Hasson et al.[5] studied extensively
studied scale controlling techniques by dosage of an
polymer based antiscalant and developed costeffective ecologically benign scale inhibitors and they
found that the most promising green scale inhibitors
are based on poly(aspartic acid).
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During the concentration of phosphoric acid fouling
on the tube-side of the heat exchangers of the
evaporator units is a big problem. Scaling on the heat
transfer surfaces occurs because of high
supersaturation of phosphoric acid liquor with respect
to calcium sulphate. R. M. Behbahani et al[6] studied
the solubility of different calcium sulphate types in
phosphoric acid solution and its dependency on acid
concentration and temperature. They found that the
reaction of calcium sulphate crystallization followed a
second order rate with respect to the supersaturation
and they estimated the activation energy for the
surface reaction of the deposit formation around57
kJ/mol.
Nano polymers of polyacrylic based found industrial
applications in controlling the scale formation in heat
exchangers during the production of valuable
commercial chemical products. S.Mishra et.al[7]
investigated the use of polyacrylic acid as an
antiscaling characteristics on copper and mild steel
metal surfaces. They found that the deposition of salt
decreases with increasing concentration of polyacrylic
acid with increased time duration.
Sedahmed et al. [8] investigated the effective
utilization of formulation containing polyethylene
oxide, polyacrylamide, and carboxymethyl cellulose
(CMC) as an corrosion resistance for the metal iron in
acidic and neutral mediaum using electrochemical
methods and found that this formulation is found to
act as an excellent inhibitor for controlling severe
problem of corrosion and scaling arising during the
processing operations.
Evaluation of efficiency of scale inhibition is also
important to identify the antiscaling and corrosion
characteristics of an agent targeted for the specific
applications in industrial manufacturing. I. Drela et.al
[9] developed the solution conductivity measurement
method. It consist of determining a supersaturation
level of any scale forming compound in a given water,
at defined conditions, in the presence of a specified
amount of scale inhibitor and also without inhibitor.
During their investigations they studied the corrosion
inhibition activity of phosphonate compounds on mild
steel in neutral water. According to their findings 2phosphonobutane-1,2,4-tricarboxylic acid (TBTC),
ethylenediaminetetramethylenephosphonic
acid
(EDTMP) and phosphono-N-methylenephosphonic
derivative of polycaproamide (PMPP) has been found
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effective in preventing CaCO3 crystallization from
water and amongst these EDTMP shows the best
stabilizing properties while PBTC shows poorest one.

Umoren et al. [10,11] studied the inhibitive effect of
exudate gum from Dacroydes edulis on the corrosion
of aluminum in HCl solutions using weight loss and
thermometric methods at 30°C to 60°C by and the
results indicates that the exudate gum controls the
corrosion of aluminum in HCl solution.
II.CONCLUSION
The corrosion and scaling formation in heat
exchanger, boilers and cooling towers adversely
effects the efficiency of these equipments in process
operations. Water soluble nano polymers are found to
act as effective corrosion resistance and antiscaling
characteristics. The specific action of inhibition largly
depends on the nature of the metal surface ,
physicochemical properties of the nano-polymer such
as functional groups and steric factors etc.
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Abstract:
Currently distillation is the most commonly used
separation / purification technique in many industrial
applications. Irrespective of its higher energy
consumption and limited separation efficiency,
distillation remains the first choice of process
engineer. Therefore the study of distillation column
has unparalleled importance in process design. This
study comprises of column internals like trays and
packing’s. The paper rigorously reviewed the
literature published on current operational
phenomena and economic feasibilities of trays in
distillation columns. The operational features of the
column like pressure drop, energy consumption,
liquid holdup etc are discussed in brief. The
assessment of column based on the challenges in
operation like weeping, foaming, entrainment etc is
carried out individually. Moreover the collective
economical footprint of these problems on the
operational performance of whole bioethanol plant is
discussed critically. This paper summarizes the
operational and economic analysis of state-of-the art
column trays. The matrices includes sieve tray, valve
tray and bubble cap tray. In most of the cases
industrial results are unavailable. Further, the
research in this field is too limited to be of value for
industrial application.
Keywords: Trays; Thermally coupled column;
Energy saving; Optimization; Distillation; Twoenthalpy feed; Retrofit.
1. Introduction
Regarding distillation, De Koeijer, et. al (1) reported
that distillation offers a low thermodynamic
efficiency of about 5−20%. Additionally, it has large
negative environmental impact of carbon dioxide
since the heat is generated through the burning of
fossil fuels. In order to bring the significant increase
in its thermodynamic efficiency, economy, and
decrease in its
environmental impact, various
technologies like configurations with inter reboiler
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and Inter condensers, heat pump systems (2-4), multieffect columns (5-7), thermally coupled sequences
(8), and recently the internally heat-integrated
distillation columns HIDiC (9-13) have been
developed. Specially, HIDiC configurations offers a
great potential in energy savings as compared to
other technologies, particularly in splitting close
boiling mixtures by dividing the column in its
corresponding rectifying and stripping sections. It
results in the generation of temperature feasible
driving forces in the two sections of column.
Till date, beside its high energy consumption;
distillation remains the most widely used separation
technique. Because of its distinct advantages,
practically no other separation techniques can
compete with distillation. Distillation is the only
technique that has proved its applicability on large
scale. Olujic et. al. (11) claimed that ever growing
application of distillation results in the increase
energy consumption since it uses heat in
thermodynamically inefficient way. He further
quoted that high energy consumption is practically
the only weakness of distillation. Therefore there is
strong reason for the motivating the research towards
improving the energy efficiency of distillation all
over the world. Unfortunately, the research interests
get shifted largely towards the development of
alternative separation techniques with relatively
lower energy consumption. These facts collectively
lead to the operational and economic assessment of
distillation columns. As the energy consumption of
the column depends on performance of column
internals; assessment of tray performances is selected
as one of the major footprint in this direction.
The paper in detail summaries the comparative study
of column performances based on the different types
of trays. The matrices covers sieve tray, valve tray
and bubble cap tray etc. Also all the parameters and
problems associated with the performance of tray was
assessed. Finally the rigorous economic assessment
of impacts caused by the various parameters
associated with trays is carried out. Particularly the
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performance of the tray is assessed in terms of their
application for ethanol water system in distillery.
Also the other options for increasing the energy
efficiency of column like direct vapour
recompression, lowering compression ratio are
checked for their viability.
2. Types of Trays
Currently the trays of different geometries are
available in the market. However all this tray are
classified and belongs to two groups namely sieve
trays and valve trays. The types of tray used in
distillation columns are as follows:
2.1. Sieve Tray
Sieve trays are simply a metal plate having drilled
holes known as perforations (sieves) all over the plate
through which the vapour emerges and pass into the
bulk of liquid flowing over the tray. Typical sieve
layout over the tray follows either a square
or equilateral triangular hole pitch. Each tray are
provided with downcomer which guides the excess
liquid over the tray, to its lower tray and outlet weir
which maintains the pool of liquid over the tray,

thereby facilitating highest vapour liquid contact.
Typical sizes of sieves vary based on their
applications. Small sieves are not suitable for fouling
or corrosive liquids as there are chances of blockage,
leading to excessive pressure drop and premature
flooding. At the same time small sieves are beneficial
in reducing the weeping resulting in the increased
tray capacity. Ultimately small sieve trays offers
better turndown ratio.
As far as the manufacturing cost is concerned, trays
with larger sieves are cheaper since the holes can be
punched and because of large diameter holes are
fewer while the trays with smaller sieves are more
expensive since drilling is the only option. In case of
varying vapour and liquid loadings in the column,
there will be the requirement of varying hole area.
Therefore instead of manufacturing different trays to
meet the requirement, it is convenient to use the same
tray layout, and only the required hole area is
adjusted by blanking strips. These trays have an
advantage of low pressure drop, high efficiency,
throughput capacity, and simplified configuration.
Such trays are properly fits for large scale
rectification, separation at low pressure and are
successfully used in industry.

Vapour

Figure: 1 Schematic Diagram of Distillation Column with Sieve Trays
2.1.1. Characteristics of Sieve Trays
Sieve tray has simplest design
All parts are mechanically immovable
There is no liquid seal
Susceptible to weeping at low vapour flow
or high liquid rates
Offers low pressure drop
Comparatively cheaper in cost
Not Suitable for fouling or corrosive liquids
2.2. Valve Tray
Valve trays are quite similar to that of sieve trays
having drilled holes (perforations) all over the plate;
the only difference is that each hole is provided with
a liftable caps / flapper valve. During normal
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operation vapour flow lift the caps, thus self creating
a flow area for the passage of vapour. These caps
directs the vapour to flow horizontally into the liquid
over the tray, thus providing better mixing compared
to sieve trays. These lifted caps gets down when the
vapour velocity fall below it’s designed. Particularly
these trays find an application in a case where vapour
velocity is not constant. The main purpose of cap /
valve is to prevent the liquid from dumping through
the holes during the fluctuating gas velocities; since
low gas velocities are no longer able to sustain the
pressure exerted by the liquid over the tray. Each tray
is provided with downcomer and outlet weir for the
smooth operation of column. Tray layout is either
a square or triangular in structure. Sizes of the holes
and valves may vary based on their applications.
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These trays are not suitable for fouling or corrosive
liquids as there are chances of valve damage resulting
in tray efficiency reduction. Besides this these trays
offers a very good package of considerable
advantages over a sieve trays. The most remarkable
advantage is its capacity to prevent the dumping of
liquid at the time of low vapour velocity. This ability
empowers these trays in retaining the desired liquid
holdup over a tray deck which ultimately results in
stable column operation. More precisely the time

required for the column to stabilize gets considerably
reduced. At the same time reduction in weeping
results in increased tray capacity. For valve trays
turndown ratio is also better. As far as the
manufacturing cost is concerned, valve trays are
more expensive as compared to that of sieve trays
because of additional cost of flapper valves. In case
of requirement of varying hole area, the option of
blanking is available.

Vapour

Figure: 2 Schematic Diagram Distillation Column with Valve Trays
the liquid over a tray, thus enabling maximum vapour
liquid contact per tray. The level of liquid over a tray
2.2.1. Characteristics of Valve Trays
is always maintained below the top edge of the riser
to prevent dumping of liquid down the tower. Each
Simple design with flapper valve
tray is provided with downcomer and outlet weir.
Some parts are mechanically movable
Tray layout for mounting the bubble caps is either
Flapper valve offers a liquid seal at low
a square or triangular. The sizes of bubble caps vary
vapor velocity
based on their applications.
No weeping at low vapour flow or high
liquid rates
These trays are not suitable for fouling or corrosive
Offers moderate pressure drop
liquids. Besides this these trays offers a very good
Comparatively expensive in cost
advantages over its rivals. These trays offer better
Not Suitable for fouling or corrosive liquids
efficiency in terms of prevention of liquid from
dumping resulting due to low vapour velocity. It
2.3. Bubble Cap Tray
enables them in retaining the desired liquid holdup
over a tray ultimately resulting in a stabilized column
Bubble cap trays are complex in structure. A tray
operation. More precisely the time required for to
consists of a metal plate having drilled or punched
stabilize the column gets reduced to its minimum. At
holes all over the plate. Each hole is provided with
the same time reduction in weeping results in
riser (small, short pipes set into the tray) or chimney
increased tray capacity. These trays offers better
with a cap over it. A cap is mounted over a riser in
turndown ratio as compared to other trays. As far as
such a way that, a proper space for the passage of
duty is concerned, these trays ensure the most
vapour should be maintained in between them. Cap
efficient separation, but at the same time offer a
directs the flow of rising vapour to turn through 180°
highest cost among its competitors.
and slots in the cap makes the gas to bubble through

Vapour

Figure: 3 Schematic Diagram of Distillation Column with Bubble Cap Trays
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2.3.1. Characteristics of Bubble Cap Trays
Complex design with bubble caps
All parts are mechanically immovable
Riser offers a liquid seal at low vapor velocity
No weeping at low vapour flow or high liquid rates
Offers higher pressure drop
Comparatively expensive in cost amongst all
Not Suitable for corrosive liquids

3. Operational and Economic Assessment of Trays

The table represents the comparative study of tray parameters and their effects on the performance of column
Parameters
Efficiency
Cost
Pressure Drop
Maintenance
Capacity
Turndown

Sieve Tray
High (≈ 0.9)
Low (X)
Low
Low
High

Types of Trays
Valve Tray
High (≈ 0.9)
Moderate (1.5X)
Moderate
Low to Moderate
Very High

Approx 2:1 (Unsuitable
for varying loads)

Approx 4-5:1 (Suitable for
varying loads)

Fouling Tendency
Low
Low to Moderate
Where X – Comparative Parameter
Table: 1 Comparative study of tray parameters
4. Parameters Affecting the Performance of
Column
In this section, the process variables known to have
effects on the tray performance, including pressure
drop, foaming, tray efficiency and weeping etc are
discussed in detail.
4.1. Active Area
Active area is the area of the tray either perforated or
fitted with valves or bubble caps and available for
vapour/liquid contacting. Larger the active area,
larger is the capacity of tray.

Bubble Cap Tray
Moderate (≈ 0.8)
High (2X to 3X)
High
High
Moderate
Very High
(Suitable for low liquid
loads)
High

4.3. Hole Area
Hole area is the area collectively available for
passage of vapors through perforations / valves /
bubble cap slots. This is the most critical factor in the
design of tray operating range since high vapour
velocity will cause heavy liquid entrainment and high
pressure drop, whereas low vapour velocity will
cause sevier weeping. The open area will also affects
the liquid back-up in a downcomer.
4.4. Tray Spacing
Tray spacing is a vertical distance between two
adjacent trays. It also effects the spray height along
with allowable liquid head in the downcomer.

4.2. Downcomer Area
4.5. Pressure Drop
Downcomer area is the area available for the transfer
of liquid from one tray to the next tray below it. The
main function of downcomer is to allow for vapour
disengagement from the liquid. Undersized
downcomer will always results in downcomer
flooding.
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Pressure drop is simply the sum of pressure drop
caused by the resistance to vapour flow through the
tray open area and the head of clear liquid on the tray
deck. In most of the cases pressure drop is the major
concern as it directly relates the steam consumption.
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Therefore the efforts will always be in order to
maintain the as low pressure drop as possible.
Increasing the number of flow paths in high liquid
rate services is also one of the way to reduce the
pressure drop.

products, particularly, for applications with a small
temperature difference between the bottom and top of
the column.
5.2. Internal Heat Integration in Distillation
Column

4.6. Entrainment

In this technique unlike a conventional vapour
recompression system, the vapour leaving the
stripping section is compressed to a desired level.
Compression of these vapors results in a two-pressure
operation in a column ensuring the operation of
rectification section at higher pressure. Continuous
condensation along the rectification section releases
the heat and transferred it to stripping section. In
stripping section this heat is utilized for continuous
evaporation. In this way the compression ratio is
minimized (9, 10, 17). Using this technique a
significant reduction in compression ratio can be
obtained; but practically this technology was never
implemented. It raises the big question on the
efficiency and actual viability of this technique.

The carryover of liquid droplets due to high vapour
velocity is known as entrainment. It is observed that
increase in vapour velocity causes a heavy
entrainment.
4.7. Weeping
The dumping of liquid over the tray due to low
vapour velocity is known as weeping. It is observed
that decrease in vapour velocity causes a heavy
weeping and can be reduced by increase in hole flow
factor.
5. Parallel Techniques for Increasing the Energy
Efficiency of Column
In this section various parallel techniques aiming at
the increasing energy efficiency of the column are
discussed. Li et. al (14) in his paper studied the
hydrodynamic and mass transfer performance of two
test flow-guided sieve trays and concluded that flowguided sieve tray, as compared to simple sieve trays
shows better characteristics. He further quoted that
increased hole size will result in decrease pressure
drop and increased efficiency making it suitable for
highly viscous mixtures.
5.1. Vapor recompression
According to Pribic et. al (15) vapor recompression
seems to be the best known arrangement for energy
savings in distillation. It consists of condensation of
overhead vapors of column to liquid, and using the
heat liberated through condensation to reboil the
bottom liquid from the same column. The
temperature driving force required to enable the heat
to flow from cooler top vapors to bottoms hot product
liquid is ascertained either by compressing the
overhead vapor and condensing them at a higher
temperature. The same can be accomplished by
reducing the pressure on the reboiler liquid to make it
boil at a low temperature followed by compression of
bottoms vapor back to column pressure. But from
operational point of view later one is not suitable,
rather it will be more energy intensive. Therefore the
earlier arrangement known as heat pump will be
preferred o easy (16). But vapor recompression is not
suitable for all separation applications. It is suitable
for applications involving close-boiling point
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5.3. Feed Conditions in Distillation Column
Since distillation is a most widely used separation
method in the chemical process industries and the
scale of operation is often a large, relatively small
improvements in capital cost or in energy use can
make a significant impact on overall production cost.
Retrofitting existing equipment will also contribute
significantly. Some of the most expensive distillation
systems comprise of a high-pressure columns
processing vapor feeds. These columns require
refrigeration. Wankat et. al. (18) introduced the 2enthalpy feed (2-F) system in which the feed is
divided into two portions that are at the same
composition but one part is vapor and the other is
liquid. This technique is proved to be most effective
for vapor feeds that require refrigeration. The only
disadvantage of the process is that columns with
vapor feeds typically have larger diameters than
columns with liquid feeds, but the same can be
countered in having less energy consumption in the
reboiler. Further Soave et. al. (19) developed a
modified 2-F process for refrigerated distillation
systems in which the cold distillate is use to condense
part of the feed. Wankat reported that in 2-F system
with vapor feed, part of the feed is condensed leaving
the remaining as a vapor at same composition.
Besides its several advantages, requirement of
constant heating and cooling diminishes the
usefulness of 2-F system for retrofitting to increase
capacity (20). The 2-F system for vapor feeds can be
applied to rectifiers, strippers and complete columns
with liquid feed (21-24).
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5.4. Heat Integration in Distillation Column
Trailing two techniques are applicable for increasing
the energy efficiency of distillation column, whereas
this technique is applicable for improvement in
energy efficiency of overall process.
In this
technique the columns are operated based on their
pressure difference. More precisely the column
operating at vacuum is driven by the top vapors of
column operating at pressure. If the columns are
operating at same temperature then intentionally a
pressure difference is created there in order to ensure
the smooth application of the technique. This
technique is also known as multi pressure distillation
technology.

Hasebe, S., Noda, M. and Hashimoto, I. (1999) Optimal
Operation Policy for Total Reflux and Multi-Effect Batch
Distillation Systems. Comput. Chem. Eng. 23:523−532.

7.

Ophir, A. and Gendel, A. (1994) Adaptation of the MultiEffect Distillation (MED) Process to Yield High Purity
Distillate for Utilities, Refineries and Chemical Industry.
Desalination, 98:383−390.

8.

Petlyuk, F.B., Platonoy, V.M. and Slavinskii, D.M. (1965)
Thermodynamically Optimal Method for Separating
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9.
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6. Conclusion
From the overall assessment of the various tray types
it is observed that every tray has their own merits and
demerits. But still movable valve trays are found to
be most suitable for various types of applications. A
valve tray with movable flapper offers better
operating characteristics amongst all. They perform
great when the domain of efficiency, capacity,
turndown, maintenance etc with a slight higher cost.
Various technologies like heat pump systems, multieffect columns, thermally coupled columns etc are
developed to bring the significant increase in
thermodynamic efficiency and economy of
distillation columns. The same techniques will also
help in bringing the significant reduction in
environmental impact of carbon dioxide emissions.
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mixtures.
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Abstract — This paper reports the synthesis,

Zinc oxide (ZnO), a direct wide band gap

characterization and properties of nano-sized Mn-

(3.4 eV at Room temperature) II-VI compound n-type

doped ZnO. A simple chemical co-precipitation

semiconductor, has a stable wurtzite structure with

method is used for the synthesis of Mn-dpoed ZnO

lattice spacing a = 0.325 nm and c = 0.521 nm and

nano-sized powder. Zinc Acetate (Zn(C2H3O2)2),

composed of a number of alternating planes with

Manganese acetate (Mn(CH3COO)2 ·2H2O) and the

tetrahedrally-coordinated O2- and Zn2+ ions, stacked

sodium hydroxide (NaOH) were used as a starting

alternately along the c-axis. It has attracted intensive

materials and double distilled water as a carrier. The

research effort for its unique properties and versatile

resulting nano-sized powder was characterized by x-

applications in transparent electronics, ultraviolet (UV)

ray diffraction (XRD) measurements, transmission

light emitters, piezoelectric devices, chemical sensors

electron microscopy (TEM) and energy dispersive x-

and spintronics [5-14]. It is well known that doping a

ray (EDX). The XRD studies revealed that the Mn-

selective element into ZnO is the primary method for

doped ZnO had wurtzite structure (hexagonal).The

controlling the properties of the semiconductor such as

crystalline size was found to be smallest for nano

band gap or electrical conductivity, and to increase the

sized Mn-doped ZnO when the as prepared powder

carrier concentration for electronic applications.

0

was cacinated at 400 C for 2 hr. The composition

Recently, many studies have focused on the

analysis by EDX indicated the presence of small

doping of transition metals (TMs) such as Mn, Ni, Fe,

amounts of Mn.

Co and Cr into ZnO due to the potential applications

Keywords — Nano-sized Zno,
precipitation, XRD, TEM, EDX

in spintronics [15]. Based on these properties, the
Doping,

Co-

doped and undoped ZnO nanostructures have the
possibility of being applied for nanodevices to detect

Introduction

chemical and gas because the response to different

In recent years, the synthesis of nano-materials has

gases is related to a great extent to the surface state

been a focal point of research and development

and morphology of the material. Moreover, to

activities in the area of nano-materials. Several

overcome the limitations of sensors with micrometer

methods have been developed for the preparation of

dimensions such as limited surface-to-volume ratio

nano-materials. Among the various methods, sol-

determines a limited gas response to low concentration

gel[1], spray pyrolysis, hydrothermal route[2], freeze-

of

drying, gel combustion route etc. are popular[3,4].

temperatures for operation to reach a desired gas

Chemical co-precipitation has been widely used in the

response, nanostructured materials and approaches

tested

gases

and

requirement

of

elevated

industry and in research to synthesis complex powders. have been investigated for their gas response,
selectivity and possible application in sensors with
This is because of its low cost and mass production.
better characteristics [16–20].

ISSN: 2231-5381

http://www.ijettjournal.org

Page 506

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

Experimatal –

The structure of the calcined powder was
investigated by using X-ray diffraction

Undoped

and

Mn-doped

zinc

oxide

nanocrystals have been synthesized in aqueous
solutions

by

(CH3COO)2

using
·

zinc

2H2O),

acetate

manganese

(Zn
acetate

(XRD) technique. The X-ray diffraction patterns were
recorded with a Rigaku diffractometer (Miniflex
Model, Rigaku, Japan) having Cu K
nm).

(Mn(CH3COO)2 2H2O) and sodium hydroxide
(NaOH) as the starting materials. Aqueous solution of
zinc

acetate

and

manganese

acetate

at

room

temperature was stirred using a magnetic stirrer. Then
the NaOH solution was added slowly drop wise up to
aqueous solution of zinc acetate and manganese
acetate under constant stirring until the final solution
pH value of about 8 was achieved.

The resulting

precipitate was filtered and washed three to four times
using double distilled water to remove impurities. The

( = 0.1542

The crystalline size was estimated from the
broadening of Mn-ZnO (101) diffraction peak (2 =
36.310C)

using

formula.

Debye-Scherrer’s

The

transmission electron microscopy (TEM) was used to
determine the particle size and the morphology of the
nano-sized powder with JEOL 1200 EX. The
composition of elements like Zn, O and Mn is
confirmed by energy dispersive x-ray (EDX) spectra.
Result and analysis

–

hydroxide, thus formed was dried at 1000C and

The precursor was calcined in air at different

grinded into a powder, which is the precursor. The

temperatures of 4000C, 6000C, 8000C and 10000C to

precursor was calcined in air at different temperatures

produce nano-crystalline powders with different grain

0

0

0

0

of 400 C, 600 C, 800 C and 1000 C for 2 hours to

size.The XRD pattern of the calcinied powder at

produce nano-crystalline powders with different grain

4000C for 2 hour is shown in Fig.1.2.

size. Fig.1.1 is a schematic representation of the
synthesis procedure.
0.1M solution of zinc
acetate and manganese
acetate

NaOH Solution
as a
precipitating
agent

Stir the solution and add
NaOH solution drop wise
until solution pH 8 is
achieved

Fig 1.2 XRD pattern of calcinied Mn-ZnO powder at 4000C
Keep solution with
continuous stirring
for 12-15 hours

The XRD indicates the major diffraction
0

0

0

0

peaks at 2 values of 31.80 , 34.46 , 36.31 , 47.58 ,
0

0

0

56.67 , 63.01 , 68.98 ,and 76.95
Filter and wash the
resulting
precipitate and
dry it at 100° C in
air

0

etc which are

attributed to the formation of Mn ZnO. The peak
positions are agree well with cassiterite structure. The
crystallite size was calculated by using the Scherrer
formula –

Grind the resulting
powder and Calcinate
at diff.
temperatures300/400/6
00/800 ° C for 2 h

t

k
B cos

Fig. 1.1 : A schematic diagram of the synthesis
procedure.
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where t is the average size of the crystallite, assuming

The EDX spectram of nano-sized Mn-ZnO is asd

that the grains are spherical, k is 0.9,

is the

shown in fig 1.4. The EDX analysis indicates the

wavelength of X-ray radiation, B is the peak full width

presence of signals due to the Zn (33.95%), Mn

at half maximum (FWHM) and

(5.43%), and O (60.62% ), which proves that the

is the angle of

diffraction. The crystalline size of the powder

formation

calcinied at 4000C is found to be minimum and it is

impurities.

of

the

nanocomposote

without

any

~35.31 nm.
Calcination

Temperature
Crystallite Size (nm)

0

( C)
400

35.31

600

40.25

800

40.25

1000

46.96

Table 1 : The calcination temperature and corresponding grain size
of Mn-ZnO powders

The

TEM

micrograph

of

the

powder

0

calcinied at 400 C along with the electron diffraction

Fig. 1.4 The EDX spectrum of the Mn-ZnO nanocomposite

Conclusion –

pattern is shown in Fig.1.3. The TEM micrograph
The following main findings resulted from

shows clearly that the particle size of powder calcinied
at 4000C is ~35.31 nm. This result is in well

the present investigation –

agreement with the crystallite size calculated using the

We have successfully synthesized the nano-

XRD data.

sized Mn-ZnO powder at low cost by using a
chemical co-precipitation method using zinc
acetate, managanese acetate and the sodium
hydroxide, as starting materials and water as
a carrier.
The resulting powder was characterized by
X-ray

diffraction

(XRD)

measurements,

TEM and EDX.
The crystallite size is found to be smallest when
the as-prepared powder was calcinied at 400 oC
for 2 h and it is 35.31 nm.
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ABSTRACT:
Carica papaya L. is one of the tradinally important medicinal plant belongs to the family Caricaceae.
Phytochemical profiling of various organic and water extracts of 15 days old leaves depicted the presence of
various secondary metabolites like alkaloids, flavonoids, phenolic compounds etc. Remarkable antioxidant capacity
was observed in methanolic extract whereas maximum total phenolic compounds were present in water extract.
Antimicrobial activity against E. coli was observed in ethanolic extract with zone of inhibition of diameter 22 mm.
Partial purification of alkaloids was also done by column chromatography and method given by Osuagwu and
maximum yield obtained in dry powder.
KEYWORDS: antimicrobial activity, Carica papaya, secondary metabolites

I. INTRODUCTION:
Carica papaya L. belongs to the plant family
Caricaceae. A lot of work has been carried out on
plant parts like fruits, seeds and roots, indicating the
presence of biologically active compounds [21].
Traditionally leaves of Carica papaya have been
used for treatment of a wide range of ailments, like in
treatment
of
malaria,
dengue,
jaundice,
immunomodulatory and antiviral activity [27]. The
fruit, leaves and latex obtained from papaya plant are
used medicinally and for various other purposes.
Papain, extracted from fruit and stem latex is used in
brewing, wine making, textile and tanning industries
[7]. Study conducted by University of Florida
researchers had documented papaya’s powerful
anticancer properties and impact on numerous labgrown-tumors [22]
Proximate analysis of the plant parts showed that all
the macronutrients were present, with carbohydrate
being the most abundant in C. papaya. Vitamins A,
C, B12 and Folic acid were present but are void of
Vitamin E. Papaya leaf extract contained only
magnesium, the other metals tested were not detected
[13]. The study of the Carica papaya leaves of semi
arid zone of kutch region showed that it is rich in
elements like calcium, magnesium, sodium,
potassium, chlorine, and lithium with comparison to

ISSN: 2231-5381

other reported analysis of other regions [26]. This is
in contradiction to above analysis and numbers of
minerals present in the leaf need to be explored. The
screening of leaves at all three stages (green, yellow
and brown) of Carica papaya had shown richness in
vitamins like thiamine, riboflavin, ascorbic acid.
Similarly minerals like calcium, magnesium, sodium,
potassium, manganese and iron were also detected at
considerable amount. The Phytochemical analysis of
the leaves showed that the leaves contained saponins,
cardiac glycosides and alkaloids [4]. The fruit, seed
and leaf of Carica papaya were found to be rich in
proteins. All the three parts were rich in not only
minerals (calcium, magnesium, phosphorous, and
iron) but also vitamins (vitamin C, niacin, thiamine,
riboflavin, and beta-carotene). Thus these nutrients in
the plant can turn out essential tool in growth of
humans and animals [8].
The qualitative phytochemical analysis revealed the
presence of all the phytochemical including
glycosides, alkaloids, saponins, flavonoids, proteins
except steroids and tannins in the leaf of papaya [23].
LCMS analysis followed by integrated library search
identified
21constituents
which
included
pharmacologically
active
phyto
compounds,
alkaloids, phenolics, flavonoids and also, amino acids
in Carica papaya [1].
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Methanolic and Ethyl acetate extract of leaf have
shown good activity against C.tropicalis, B.cereus
and E.coli. Acetone was more effective against
A.flavous, A.niger, B.cereus and P.Aereginosa.
Chloroform extract was found effective against
A.flavous, C.tropilcalis, M.leteus and E.coli. and
petroleum ether and n-Hexane were effective against
S.Aureus and not effective against fungal strains. It
has been proposed that Phytochemical compounds
such as tannin, coagulate the wall proteins, saponins,
facilitates the entry of toxic material or leakage of
vital constituents from the cell. Thus blocks the
growth [5]. Hot aqueous extract of ripe peel of
Carica papaya had shown best antibacterial activity
forming a zone of inhibition of 13 mm against the
Escherchia coli, which was equal to the zone of
inhibition formed by the standard antibiotic
Tetracycline (500 μg/ml). 80 % methanol extract of
unripe pulp shows an average zone of inhibition of 18
mm against the Candida albicans, which was nearly
equal to the zone of inhibition of Fluconazole [12].
Study revealed very significant antimicrobial activity
with the extracts of Carica papaya demonstrating
broad spectrum of activity against both bacteria (S.
pyogenes, E. coli, K. pneumonia, K. oxytocin, E.
faecalis, P.aeruginosa, P. vulgaris and S. aureus) and
fungi (A. flavus, T. metagrophytes and C. albicans)
[16]. The leaf extracts of Carica papaya in ethanol,
Chloroform, Acetone showed the positive inhibitory
effects in for the E.coli and salmonella sps. The
antimicrobial activities of these plants parts show
multidrug resistance against the pathogenic bacteria
as claimed by traditional healers. Much more
research is needed for the value added food
preservative agents for selected microbes can be
investigated [3].
The organic extracts of Carica papaya were more
effective than aqueous extracts and the ethyl acetate
extracts demonstrated the highest activity [15]. The
result of phytochemical analysis of leaf extracts of C.
papaya revealed the presence of Alkaloids,
Flavonoids, Saponins, Tannins. The antimicrobial
activity of the plant showed that the plant had a broad
spectrum activity against the test isolate with varying
zones of inhibitions ranging from 16.0mm, 18.4,
15.0, 16.5, and 13.0 mm for S. aureus, E. coli, S.
typhi, P. aeroginosa, and C. albican respectively at
100% concentration of the ethanolic extract [14]. C.
papaya in organic extracts such as petroleum ether

ISSN: 2231-5381

and 1% HCl , were more effective than C. Papaya in
aqueous extracts like water. This may be due to the
fact that there is better solubility of the active
components in organic solvents [17].
The highest antioxidant activity through β-carotene
bleaching assay was observed in unripe fruit followed
by young leaves, ripe fruit and the seed of Carica
papaya. On other hand, young leaves exhibited a
significant higher scavenging effect compared to
others [6]. Flavonoids, glycosides and cardiac
glycosides found in the extracts are suggestive of
their antioxidant property. Flavonoids, glycosides are
reported to be antioxidants [10]. The antioxidant
activity of the plants of Carica papaya can be
resulted from the activity of various phytochemicals
present in the plant. However, not all the
phytochemicals are responsible for the antioxidant
activity, which means that even if a plant tested
positive for most of the phytochemicals, it is not
necessarily that it could show the highest antioxidant
activity. Thus it is important to identify which
phytochemicals are responsible for the antioxidant
activity [20].
Super oxide can be decomposed to form stronger
oxidative species such as singlet oxygen and
hydroxyl radicals, is very harmful to the cellular
components in a biological system. The super oxide
scavenging activity of Carica papaya leaf extract was
increased markedly with the increase of
concentration. The extract had important super oxide
scavenging activity [25]. The secondary metabolites
such as phenolics and flavonoids from plants have
been reported to be potent free radical scavengers.
They are found in all parts of plants such as leaves,
fruits, seeds, roots and bark [9]. The phenolic
content was in the order of leaves > unripe papaya >
ripe papaya > seed. HPLC analysis showed that
papaya leaves exhibited the highest ascorbic acid and
β-carotene content, while the seeds had the highest
Vitamin E content.
II. MATERIALS AND METHODS:
2.1 SAMPLE PREPARATION:
Fifteen days old leaves of papaya plant of breed
“Taiwan 786” were shade dried, powdered and used
for extraction. 25 grams powdered plant materials
(leaves) were soaked separately with 250 ml of each
of the ethanol, methanol, n-hexane and acetone, and
extracted in a soxhlet apparatus for 6 hrs at boiling
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point until complete extraction of the materials.
Extracts were concentrated at room temperature in
order to reduce the volume. In distilled water the
same was soaked separately with 250 ml and
macerated for 6 hours with some intervals. At the end
of 6 hrs, each extract was filtered through Whatman
No.1 filter paper and filtrates were concentrated at
room temperature in order to reduce the volume.
These extracts were used for further analyses.
2.2 PHYTOCHEMICAL PROFILING:
For establishing phytochemical profile of the
extracts, qualitative phytochemical analysis was
performed by using standard procedure with slight
modifications given by M. Begum [13]. The tests
were
for
presence/absence
of
alkaloids,
carbohydrates, proteins, fats, saponins, flavonoids,
phenolic contents etc.
2.3 BIOLOGICAL ACTIVITIES:
A) TOTAL POLYPHENOLIC CONTENT:
Determination of total polyphenolic content (TPC)
was done as described by Irondi [11] with slight
modifications. TPC was expressed as mg of gallic
acid equivalents (GAE) per gram of extract.
B) TOTAL ANTIOXIDANT CAPACITY:
Determination of total antioxidant capacity (TAC)
extracts of selected medicinal plants was evaluated
by phospho-molybdenum method according to the
procedure of Prieto [19]. Total antioxidant capacity
was expressed as mg of ascorbic acid equivalents per
gram of extracts.
C) ANTIMICROBIAL ACTIVITY:
Determination of the antimicrobial activity of papaya
leaf extract was done by paper disc diffusion method
with slight modifications using protocol given by
Aneja [2].
2.4
PARTIAL
PURIFICATION
OF
ALKALOIDS:
I) METHOD GIVEN BY OSUAGWU:
From the extracts alkaloids were obtained by the
method given by Osuagwu [18] with slight changes.
Five g of the dried extract was mixed with 200 ml of
10 % acetic acid in ethanol. The mixture was covered
and allowed to stand for 4 hours. This was filtered
and the filtrate was concentrated on a water bath until
it reaches to one-quarter of the original volume.
Concentrated Ammonium hydroxide was added drop
wise to the filtrate until the precipitation was
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complete. The whole solution was allowed to settle.
Precipitate was collected and washed with dilute
Ammonium hydroxide and then filtered. The residue
was the alkaloid, which was dried at 60oC for 30 min.
The precipitate was tested for presence/absence of
alkaloids.
II) COLUMN CHROMATOGRAPHY:
Activated silica was packed in the column and the
chloroform concentrated water extract was loaded
and separation of the mixture was achieved using
chloroform : acetone (40:60) as mobile phase. Forty
fractions of 20 ml each were collected; further
concentrated and subjected to paper chromatography
for detection of alkaloids using Dragendorff reagent
[24].
III. RESULTS:
3.1 PHYTOCHEMICAL PROFILING:
Phytochemical profiling of various extracts of C.
papaya had shown the presence alkaloids,
carbohydrates, saponings, proteins, fats, phenolic
compounds and flavonoids. Similar findings are also
mentioned by P.B. Ayoola [4], S. K. Sherwani [23],
Akhila [1], C. Baskaran, et al [5]. Alkaloids were
detected in almost all extracts whereas other
metabolites were detected in some extracts while
were absent in other. Table No. 1 shows the
phytochemical profiling of the extracts.
Table No. 1:

3.2 TOTAL PHENOLIC CONTENT:
Total phenolic content of various extracts are
depicted in the graph no. 2. Maximum phenolic
content was found in water extract whereas minimum
in n-hexane extract. Some results of total phenolic
content are not in agreement with qualitative
phytochemical profiling. The most probable reason is
low
sensitivity
of
qualitative
tests.
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3.5
PARTIAL
PURIFICATION
OF
ALKALOIDS:
I) OSUAGWU METHOD:
Partial purification of alkaloids was carried out by
two methods. The percentage of alkaloids obtained
by the method given by Osuagwu (2013) in various
extracts and dry powder of C. papaya leaves are
graph No. 6. Maximum yield was obtained in dry
powder followed by methanol and water extracts.

3.3 ANTI-OXIDANT CAPACITY:
Graph no. 4 shows the anti-oxidant capacity of
various extracts of C. papaya leaves. Maximum antioxidant capacity was observed in ethanolic extract
while in water extract, it was minimum.

II) COLUMN CHROMATOGRAPHY:
Partial purification of alkaloids was also carried out
by
column
chromatography
followed
by
identification using paper chromatography. Alkaloids
were found to be present in fraction No. 25, 26, 28,
29.
Figure No. 1

3.4 ANTIMICROBIAL ACTIVITY:
Graph No. 5 shows antimicrobial activity of various
extracts against E. coli. Maximum activity was seen
in ethanolic extract while minimum activity was
noted in water extract.
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IV. DISCUSSION:
Carica papaya is one of the important medicinal
plants. Its therapeutic value is because of various
chemical constituents present in it. Various biological
activities of C. papaya leaves extracts are attributed
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to phytochemical constituents. Secondary metabolites
like alkaloids, flavonoids, phenolic compounds etc
are responsible for various biological activities like
antioxidant, antimicrobial and so on. The presence of
such metabolites in the extracts also indicates the
same. The super oxide scavenging activity of Carica
papaya leaf extract was mentioned by Srikanth et al
[25]. The secondary metabolites such as phenolics
and flavonoids from plants have been reported to be
potent free radical scavengers. They have been
reported in all parts of plants such as leaves, fruits,
seeds, roots and bark by Ifesan [9].
C. Baskaran [5] reported antimicrobial activity of C.
papaya leaf extracts against various species of
bacteria and fungi. It has been proposed that
Phytochemical compounds such as tannin, coagulate
the wall proteins, saponins, facilitates the entry of
toxic material or leakage of vital constituents from
the cell. Thus blocks the growth of microorganisms.
Khan [12] got antimicrobial activity against
Escherchia coli and Candida albicans using hot
aqueous extract of ripe peel and 80 % methanol
extract of unripe pulp of Carica papaya respectively.
Very significant antimicrobial activity with the
extracts of Carica papaya against both bacteria (S.
pyogenes, E. coli, K. pneumonia, K. oxytocin, E.
faecalis, P.aeruginosa, P. vulgaris and S. aureus) and
fungi (A. flavus, T. metagrophytes and C. albicans)
was demonstrated by Okunola [16].
The present research work has shown phytochemical
composition, antimicrobial and antioxidant activity of
Carica papaya leaves extracts. Varied antimicrobial
and antioxidant activity by various extracts suggest
the varying degree of efficacy and different
phytochemical composition of the extracts.
Antimicrobial and antioxidant activity shown by
extracts can be attributed to the potential biocomponents present in them. Further studies are
essential
for
isolation,
purification
and
characterization of potential bio-components and
their exploitation in related fields.
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Table No. 1: Phytochemical Profiling of the extracts
Test
n-Hexane
Methanol
Water
1] Alkaloids
a.Mayers Test
+
+
b. Wagner’s Test
+
+
+
2] Carbohydrates
a.Fehlings Test
+
b.Benedicts Test
+
+
+
+
3] Saponing (foam test)
4] Protein & Amino Acids
a.Biuert Test
+
b.Ninhydrin Test
+
5] Fixed oils &Fats
a. Spots Test
+
+
+
6] Phenolic Compounds &
Tannins
a. Ferric Chloride Test
b. Lead Acetate Test
+
+
7] Flavonoids
a. Alkaline Reagent Test
+
+ presence; - absence
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Ethanol

Acetone

+
+

+
+

+
+
+

+

+
-

+
+

+

+

-

+
-

+

+
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Figure No. 1
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ABSTRACT
This paper presents the experimental
estimation of stresses in the epoxy based material
for varying weight percentage of alumina particles
using Photoelasticity method and validating the
results using ANSYS. The study deals with the
stress distribution within the diametrical disc
under compression loading which uses the
property birefringence. Photoelasticity method
used to calculate the stresses for the intricate
shapes models where the analytical solutions are
too complex. The significance of the method is to
do the variety of stress analyses and even for
routine use in design, particularly before the
advent of numerical methods, such as for instance
finite elements or boundary elements.
Keywords: Birefringence, Polariscope, Epoxy.

I.

INTRODUCTION

Determination of stresses inside the material
which are under loading is most important factor as
per design considerations. There are several
methods for the stress analysis which gives the
behavior and the distribution of stresses in the
material. There are basically two methods
Experimental
 Brittle lacquers.
 Strain gauges.
 Photoelasticity.
 Photoelastic coatings.
Analytical
First two methods, because of their complexity
and some error in results they are not used. The
photoelastic coating is the method which uses the
brittle coating of photoelastic material on the
metallic materials to calculate the stress
distribution inside the material. The photelasticity
method is widely used to calculate the stresses
inside the transparent material by the property of
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birefringence which is the property of transparent
material, when the ray of monochromatic light
passes through the photoelastic material it will
deviates in two fringes which gives the direction of
two principle stresses.

A. Introduction to Photoelasticity
Photoelasticity is an experimental method to
determine stress distribution in a material. The
method is mostly used in cases where mathematical
methods become quite cumbersome. Unlike the
analytical methods of stress determination,
photoelasticity gives a fairly accurate picture of
stress
distribution
even
around
abrupt
discontinuities in a material. The method serves as
an important tool for determining the critical stress
points in a material and is often used for
determining stress concentration factors in irregular
geometries. The method is based on the property of
birefringence, which is exhibited by certain
transparent materials. Birefringence is a property
by virtue of which a ray of light passing through a
birefringent material experiences two refractive
indices. The property of birefringence or double
refraction is exhibited by many optical crystals.
But photoelastic materials exhibit the property of
birefringence only on the application of stress and
the magnitude of the refractive indices at each
point in the material is directly related to the state
of stress at that point. Thus, the first task is to
develop a model made out of such materials. The
model has a similar geometry to that of the
structure on which stress analysis is to be
performed. This ensures that the state of the stress
in the model is similar to the state of the stress in
the structure.
When a ray of plane polarized light is passed
through a photoelastic material, it gets resolved
along the two principal stress directions and each
of these components experiences different
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refractive indices. The difference in the refractive
indices leads to a relative phase retardation
between the two component waves. The magnitude
of the relative retardation is given by the stress
optic law:

Where N is the fringe order, fσ(t) is the material
fringe value, h is the specimen thickness, σ1 is the
first principal stress, and σ2 is the second principal
stress. The two waves are then brought together in
a polariscope. The phenomena of optical
interference take place and we get a fringe pattern,
which depends on relative retardation. Thus
studying the fringe pattern one can determine the
state of stress at various points in the material.

II. EXPERIMENTAL
A. Material and sample preparation
A circular disc of epoxy containing centric
circular and non-circular holes with varying
percentage of alumina if prepared by open mould
technique. The materials used for specimen
preparation are epoxy resin and stoichiometric
quantity of hardener (HYD951) was added into the
epoxy in which the alumina particles are
reinceforced percentagewise.
Table 1: Disc Specifications
Sr. No
Dia(mm)
Thickness(mm)
1
50
5

B. Experimentation
1. Plane Polariscope
The setup consists of two linear polarizer’s
and a light source. The light source can either emit
monochromatic light or white light depending upon
the experiment. First the light is passed through the
first polarizer which converts the light into plane
polarized light. The apparatus is set up in such a
way that this plane polarized light then passes
through the stressed specimen. This light then
follows, at each point of the specimen, the
direction of principal stress at that point. The light
is then made to pass through the analyzer and we
finally get the fringe pattern.
The fringe pattern in a plane polariscope
setup consists of both the isochromatics (the locus
of the points along which the difference in the first
and second principal stress remains the same) and
the isoclinic’s (the locus of the points in the
specimen along which the principal stresses are in
the same direction). The isoclinic’s change with the
orientation of the polariscope while there is no
change in the isochromatics.

Fig. 2: Plane Polariscope

Fig.1: A circular disc of epoxy
containing centric circular and noncircular holes
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III.

PARTICLE CALCULATIONS

A. Volume Of Component = 9822 mm3
B. Percentage of reinforcement = 1%, 3% and 5%.
1*9822
Volume of reinforcement for 1% =
98.22mm3
100
3*9822
Volume of reinforcement for 1% =
294.66mm3
100
5*9822
Volume of reinforcement for 5% =
491.1mm3
100
4
4
Volume of one Alumina particle = * *r3 * *0.53 0.52mm3
3
3
98.22
Number of particle for 1% reincefrcement
189.
0.52
294.66
Number of particle for 3% reincefrcement
567.
0.52
491.1
Number of particle for 5% reincefrcement
945.
0.52

IV.

FINITE ELEMENT ANALYSIS

A. Modeling
The 3D modeling done in Solid works-12 with
respective dimensions. The below sketch shown
the same,

Fig. 5: Disc with alumina reinforcement (5 %)

B. Finite Element Analysis
1. Plain Epoxy
The 3D specimens are modeled in Slid-Work
then imported into ANSYS. The properties of
epoxy (E = 3416 Mpa, µ = 0.33) are given. The
specimens are meshed with, Brick 8 node, plane
185 elements. The uniform pressure is applied on
the upper diametric edge by selecting proper nodes
on that edge. The other side is constrained with UX
and UY degrees of freedom. Method is repeated for
the different pressure values to get the different
fringes pattern and the critical stress pattern. The
Von-misses stress distribution is obtained as shown
below

Fig. 3: Disc with alumina reinforcement (1 %)

Fig.6: Von-misses stress for pressure 6.41 Mpa

Fig. 4: Disc with alumina reinforcement (3 %)
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Fig.9: Von-misses stress of Centric Circular hole
Fig.7: Von-misses stress for pressure 8.91 Mpa

Fig.10: Von-misses stress of Triangular hole
Fig.8: Von-misses stress for pressure 12
Mpa

2. Epoxy Disc with Centric Circular and
non-circular holes
To check the stress concentration and
fringe deviation through the different centric holes
geometries (circular and non-circular) the
following analysis for the same is done and shown
below, all the analysis is done at pressure value of
8.91 Mpa and the radius of hole is 10mm. By
calculating the perimeter of circle and equating
same with the perimeter of other centric geometries
and hence generating the holes.
Fig.11: Von-misses stress of Rectangular hole
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Fig.14: Von-misses stress of epoxy with 3%
alumina reinforcement
Fig.12: Von-misses stress of Rhombus hole
From the above analysis its is found that maximum
value of stress is obtained for rhombus holes at
centre followed by rectangular hole then circular
and last triangular. This is because of the direction
of application of pressure.

3. Epoxy Disc with alumina particle
reinforcement
The modeling shown above (fig.3,4,5) are
the geometries showing the reinforcement of
alumina particle percentagewise i.e. 1%, 3%, 5%
and shape assumed to be spherical. Alumna
particle assumed to be nano particles, when the
pressure is applied on the disc (nodal pressure) the
internal resistance is found to be very high as the
percentage of particle increases. The von-misses
diagram for reinforcements are shown below,

Fig.15: Von-misses stress of epoxy with 5%
alumina reinforcement
The fringes pattern obtained from the analysis of
epoxy disc with alumina particle reinforcement is
not sharp and clear, it is because of internal
resistance offered by alumina particles which leads
to separation of each fringe striking the particle.

V.

Fig.13: Von-misses stress of epoxy with 1%
alumina reinforcement
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VALIDATION OF ANSYS
RESULTS WITH
EXPERIMENTAL RESULTS

The experimental results are obtained with
different specimens loaded under a load of 20 kg.
Different principle stress values are obtained for
plain epoxy disc and epoxy with alumina particle
reinforcement. The disc kept under diametric
compression between load cells and gradually
increase the load up to 20 kg and for this load
calculates the principle stresses by using the
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photoelastic equations. The following table and
graph shows the experimental results and Ansys
results both.
Table.2: Principle Stress
% Of
Alumina

Experimentally

Ansys

σ1 (Mpa)

σ1 (Mpa)

0

5.4

4.7

1

5.687

4.98

3

6.7

9.57

5

6.9

13.56

reinforcement with the FEA results. There is slight
difference found for principle stress value between
FEA and experimental work for 3% and 5% this is
because during experiment the size of particle
considered as nano and for FEA work the size of
particle reinforcement is considered as micro,
hence the difference occurred. It is found that as
load (compressive) will increases, the fringes
showing the principle stresses are deviating in
more number and at one particular load the fringes
get separated at one point which is critical stress
point. This critical stress point gives the maximum
stress point inside the material.

VII.

CONCLUSION

From the experimental results after
calculating the stresses by applying the
birefringence expression it is seen that the value of
stresses obtained experimentally are matched with
the FE analysis results i.e. ANSYS results. So this
experimental method will help to determine the
stresses in the material which is not possible
analytically.
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RESULT AND DISCUSSION

The fringes pattern and Major Principle
Stress obtained experimentally nearly matched for
plain epoxy and epoxy with 1% alumina particle
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[3]. About 50% of people of Australia are
Abstract -For early detection of eye diseases
undiagnosed with glaucoma. [4]Glaucoma is a
automatic retinal image analysis is emerging as an
persistent eye disease with progressive damage of
important screening tool. Glaucoma is one of the
optic nerve, as shown in figure 1. It is produced by
most common causes of blindness in which neuro
the progressive loss of retinal nerve fibers in the
degeneration of the optic nerve takes place. One of
parapapillary region. [5] Progression of the disease
standard procedure for detecting glaucoma is the
leads to loss of vision, which occurs gradually over a
manual examination of optic disk (OD). But this
long period of time. The symptoms of disease get
manual assessment is subjective, time consuming and
occurred when the disease is quite advanced;
costly procedure. Therefore, automatic assessment of
therefore glaucoma is called the silent thief of sight.
optic nerve head seems to be very beneficial. We
Progression of disease can be slowed down by
propose a glaucoma screening method by segmenting
treatment but Glaucoma cannot be cured. Therefore,
optic disc and optic cup using Superpixel
detecting glaucoma in time is critical. Screening of
classification. In this proposed approach, prepeople at high risk for the disease is vital, since
processing such as image filtration, color contrast
glaucoma progresses with very few symptoms and
enhancement are performed on obtained fundus
the most important thing is, vision loss from
image which is followed by a combined approach for
glaucoma is irreversible
image segmentation and classification using texture,
It is identified by the progressive degeneration of
thresholding and morphological operation. To obtain
optic nerve fibers and leads to structural changes of
accurate boundary delineation multimodalities
the optic nerve head (which is also known as optic
including K-Means clustering, Gabor wavelet
disk), the nerve fiber layer and a simultaneous
transformations are used. For cup segmentation, we
functional failure of the visual field. The structural
incorporate previous knowledge of the cup by
changes are clearly exhibited by a slowly thinning
including location information. For glaucoma
neuroretinal rim that indicating a degeneration of
screening now CDR is computed based on the
axons and astrocytes of the optic nerve. [8].
segmented disc and cup. System is tested on 27
retinal images from database, out of that 11 images
gives result as moderate glaucoma, 12 gives normal
result and 3 gives result as severe glaucoma, while 2
images shows incorrect reading. System achieves
98% of accuracy.
Keywords (Size 10 & Bold) — Glaucoma
screening, optic disc, optic cup, cup to disc ratio
Introduction (Size

10 & Bold)

Fig 1.Normal and damaged optic nerve

Currently intensive interests of scientists and
physicians are generated in one of the research areas
i.e. Medical image analysis area. It is the study of
digital images with the intention of providing
computational tools that helps in quantification and
visualization of interesting pathology and anatomical
structures. In recent years, much of progress is
achieved in this area that notably improved medical
care provided to patients. About 79 million peoples in
the world likely to be afflicted with glaucoma [1].
However, many glaucoma patients are unaware of the
disease until it has reached its quite advanced
stage .In Singapore; it is found that more than 90% of
patients are unaware that they have this condition [2],
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Following three methods are used to detect glaucoma:
1) Assessment of raised intraocular pressure
(IOP): Glaucoma may be present with or
without
increased
IOP,
therefore
measurement of IOP using non-contact
tonometry (also known as the “air puff test”)
is not an effective screening tool because it
is not specific and sensitive enough.
2) Assessment of abnormal visual field: A
functional test through vision loss requires
special equipments only present in huge
hospitals and therefore unsuitable for
screening.
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3) Assessment of damaged optic nerve head. :
Assessment of the damaged optic nerve head
is more promising and excellent method of
glaucoma screening.
Optic nerve head assessment can be done by
trained.
physicians, who examine the eye fundus using an
ophthalmoscope or Heidelberg Retina Tomography
(HRT) or the Kowa NonMyd fundus camera are used
to obtain digital retina images .[6] But, manual
assessment is subjective, time consuming and costly.
Therefore, automatic optic nerve head assessment
would be very beneficial.
One approach for automatic optic nerve head
assessment is to use image features to distinguish
between glaucoma affected and healthy subjects. [5][7] In this features are normally computed at the
image-level. In these methods, feature selection and
classification strategy is complicated and challenging.
[8] The other strategy is to follow the clinical
indicators. There are many glaucoma risk factors
which are considered for glaucoma diagnosis such as
the vertical cup to disc ratio (CDR) ,disc diameter ,
ISNT rule, parapapillary atrophy (PPA) , notching ,
etc. Different ophthalmologists have different point
of view about the usefulness of these factors; the
CDR is well accepted and commonly used. The Cup
to Disc Ratio (CDR) calculated from color retinal
fundus camera image is the primary indicator to
confirm Glaucoma for a given patient. A larger CDR
indicates a higher risk of glaucoma. The CDR is the
ratio of the vertical cup diameter (VCD) to vertical
disc
diameter
(VDD)
clinically.
Precise
segmentations of disc and cup have vital importance
in CDR measurement.
Since 3-D images are not easily available, also the
high cost of obtaining 3-D images make it unsuitable
for a large-scale screening program and most
clinicians still refer 2-D color fundus images for
glaucoma screening.

(a)
(b)
Fig 2: Healthy optic nerve (a) and optic nerve in eye with
glaucoma (b)

A. Optic disc and optic cup
The optic nerve head (also called optic disc) is the
beginning of the optic nerve and is the part from
where ganglion cell axons exit the eye and then they
form the optic nerve, through which visual
information of the photo-receptors is transmitted to
the brain. [9] It is also the entry point for the major
blood vessels that supply the retina. In a normal
human eye the optic disc carries from 1 to 1.2 million
neurons from the eye towards the brain. In
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Anatomical word the definition of optic disc is, the
optic disc is placed 3 to 4 mm to the nasal side of the
fovea. It is a vertical oval, which is 1.76mm
horizontally wide and 1.92mm vertically long.
The disc can be divided into two parts; namely: a
central bright zone which is called as optic cup (in
short, cup) and a peripheral region called the
neuroretinal rim. Astrocytes and nerve fibers together
forms the neuroretinal rim while the brighter cup
exclusively made up of supporting tissue.Fig.3 shows
the major structures of the disc. The ratio of vertical
disc diameter to the vertical cup diameter is called as
a “cup to disc ratio” (CDR) as shown in fig
4.Generally a CDR with value 0.3 (i.e. the cup
occupies 1/3 of the height of the entire disc) is
considered normal, and when increased ratio is
obtained that means decrease in the quantity of
healthy neuro-retinal tissue and hence, that shows
glaucomatous change. [9]

(a)

(b)
Fig 3: Major structure of the optic disc

I.

OPTIC DISC SEGMENTATION
A. Background
For CDR measurement accurate segmentations of
disc and cup is very important. Localization and
segmentation of disc has vital importance in many
computer aided diagnosis systems that includes
glaucoma screening also. The localization means
finding a disc pixel, and usually the center. The
segmentation evaluates the disc boundary, which
is a difficult task due to close spacing of blood
vessel, pathological changes around disc, variable
imaging conditions, etc. For segmenting optic disc
generation of super pixel, K means clustering
algorithm, Feature Extraction techniques and
morphological operations are used.
B. Superpixel Generation

Superpixels are local, consistent and provide a
convenient primitive to compute local image features.
The exact definition of a superpixel is not defined yet
but, it is considered as a perceptually meaningful
atomic region. A superpixel is a group of pixels that
are similar in color, texture, etc., and therefore they
belong to the same physical world object.[10] They
have been proved to be useful in image
segmentations in various images of scene, animal,
human etc. Superpixel algorithms group pixels into
perceptually meaningful atomic regions which can be
used to replace the rigid structure of the pixel grid.
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They reduce the complexity of subsequent processing
by capturing redundancy in the image. [11] For an
initialization of disc boundary, the superpixel
classification is used. The SLIC algorithm uses
CIELAB color space instead of RGB color space.
RGB model includes about 90% all perceivable
colors. The CIE Lab color model encompasses the
entire spectrum, including colors outside of human
vision.
The simple linear iterative clustering algorithm
(SLIC) is used in this paper. It aggregate nearby
pixels into superpixels in retinal fundus images. SLIC
is fast, requires less memory and exhibits excellent
boundary attachment to pixels, than other existing
super pixel methods. SLIC is also simple
because we can use it with only one parameter,
i.e., the number of desired superpixels k.

clusters) fixed a prior. The main idea is to define k
centroid, one for each cluster. The next step is to find
each point related to a given data set and relate it to
the nearest centroid. The mean of the clusters
obtained from the previous step is now given as k
new centroid. As a result of repetitive application of
these two steps, the k centroid change their location
step by step until no more changes take place[12]. In
other words centroid will not move again. Final aim
of this algorithm is to reduce an objective function
(squared error function).
∑KJ=1 ∑XI=1 ||Xij - Cj ||

(1)

j
i

Where ||X - Cj || is a chosen distance measure
between a data point Xij and the cluster centre Cj
gives the distance of the n data points from their
respective cluster center.

SLIC Algorithm:

Start

Step 1: Initialization
Initialize cluster centers Ck = [lk; ak; bk ;xk ;yk] T by
sampling pixels at regular grid steps S.
Move cluster centers to the lowest gradient position
in a 3 *3 neighborhood.
Set label l (i) = -1 for each pixel i.
Set distance d (i) = ∞ for
each pixel i. Repeat

Initialize K Number of
cluster

Calculate Centroid

Step 2: Assignment
for each cluster center Ck do
for each pixel i in a 2S * 2S region
around Ck do Compute the
distance D between and i.
if D < d(i) then
Set
d (i)
=D
Set
l (i)
=k

Calculate distance of object
from centroid in entire space

Grouping based on minimum
distance

No object
Move
group

Step 3: Update
Compute new cluster centers.
Compute residual error E.
Until E < threshold

YES

NO

A. K means Clustering Algorithm
K means is numerous, repetitive, unverified, nondeterministic method i.e. commonly used image
segmentation method in computer vision. The wellknown clustering problem can be solved by using this
algorithm. To classify the input data points into
various groups (called as classes) based on their
distance from each other, this algorithm is used. The
assumption made in this algorithm is that the data
features form a vector space and tries to find natural
clustering in them.
The procedure is very simple that classify a
given data set through a certain number of clusters (k
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End
Fig4. Flowchart of K means clustering algorithm

B. Feature extraction
In image processing, for detecting edges a linear
filter named as Gabor filter is used. There is
similarity between Gabor filters and the human visual
system about their frequency and orientation
representations, and they seem to be especially
suitable for texture representation and discrimination.
When considered in spatial domain, a 2D Gabor filter
is nothing but a Gaussian kernel function modulated
by a sinusoidal plane wave. By using dilation and
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rotation method all Gabor filters can be produced
from one mother wavelet; therefore they are selfsimilar.
Due to blood vessel around disc and cup the clear
boundary is normally obtained in cup and disc
segmentation. Gabor wavelets can be made useful for
blood vessels by tuning it for specific frequencies and
orientations. They act as low level oriented edge
discriminators and also the background noise of the
image is get cleared. Due to directional pattern of
vessels, a 2-D Gabor wavelet is best option, since
they have directional selectiveness capability of
detecting oriented features and fine tuning to specific
frequencies.

then it indicates glaucoma, otherwise it will be
considered as a healthy one.
IV.

System is tested on 27 retinal images from
database, out of that 11 images gives result as
moderate glaucoma, 12 gives normal result and 3
gives result as severe glaucoma, while 2 images
shows incorrect reading. System achieves 98% of
accuracy. From these result we showed that the
system gives better result in glaucoma detection in
terms of CDR, also computational time is very less.
1)

II.

OPTIC CUP SEGMENTATION
We can use thresholding (also called as
binarization) for Optic Cup segmentation Process.
This process converts the given image into a
thresholded (binarized) image where we can easily
obtain our Optic Cup.
Thresholding is commonly used for image
segmentation since it is very simple and easy to use.
During the thresholding process, if the value of
individual pixel in an image is greater than some
threshold value (assuming an object to be brighter
than the background) then that pixels are considered
as "object" pixels or as "background" pixels
otherwise. This process is known as threshold above.
The exactly opposite procedure is known as threshold
below; and in the last category, a pixel is labeled as
“object" if its value lies in between two thresholds
and is known as threshold inside, and opposite of
threshold inside is threshold outside. Typically, an
object pixel is given a value of “1” while a
background pixel is given a value of “0.” Then
depending on a pixel's labels each pixel is colored as
white or black, and finally a binary image is created.

RESULTS

2)

3)

Original Image

Gray Image

Histogram Equalized Image

A. Morphological Operations
Large number of blood vessels entering the disc
may affect boundaries of disc and cup detected from
the segmentation methods. Therefore they may not
represent the actual shape of the disc and cup.
Therefore the morphological operations are employed
to reshape the obtained disc and cup boundary.
III.

4) Enhanced Image

CDR CALCULATION

After obtaining the segmented disc and cup, a
number of features can be computed. We follow the
clinical convention to compute the CDR. As
mentioned in the introduction, CDR is an important
indicator for glaucoma screening and computed as
CDR = area of disc/area of cup

(2)
5) LAB color space converted image

The computed CDR is used for glaucoma
screening. If value of CDR crosses threshold value,
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6)

LAB space image with cluster centers

11) Extracted Disc

7)

Segmented Optic Disc
12)

8)

Extracted Cup

Edge Map Subtracted Image:

Final result displayed by the system
Area of Optic Disc
Area of Optic cup
CDR
Diagnosis
9)

Selection of ROI

10)

V.

Extracted Image using Gabor
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7152
3050
0.4265

Moderate
glaucoma

CONCLUSION

In this paper we presented super-pixel
classification based optic disc and cup segmentations
for glaucoma screening. We concluded that for
detection and diagnosis of glaucoma, firstly, optic
disk need to be segmented. This paper is presented
and evaluated for Glaucoma detection in patients
using multimodalities including simple linear
iterative clustering (SLIC) algorithm, K-Means and
Gabor wavelet transformation of the color fundus
camera image to obtain accurate boundary
delineation. Using structural features like CDR (Cut
to Disc Ratio), the ratio value exceeds 0.6 shall be
recommended for further analysis of a patient to the
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ophthalmologist. This shall help in patients
worldwide by protecting further vision deterioration
through timely medical intervention. With this
technique, we have successfully segmented optic disc
and optic cup for glaucoma detection. As shown in
result chapter system gives better performance in
Optic disc and optic cup segmentation and according
to segmented optic disc and cup it gives correct
reading for CDR calculation and diagnosis .With this
system we achieved 98% of accuracy. Besides the
successful glaucoma detection we have also increased
speed of performance by the use of superpixel i.e.
computational time is reduced.
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Abstract- This paper presents a review of Different
control technique for a dual three-phase topology
of a unified power quality conditioner—iUPQC.
The iUPQC is integration of two active filters, a
series active filter and a shunt active filter (parallel
active filter), used to minimize harmonics and
unbalances. In iUPQC there is no need of
coordinate transformation this reduces the complex
calculation. The iUPQC system can able to
compensate the nonlinear load condition and also
protect the sinusoidal voltage for the load in all
three phases. Different from a conventional UPQC,
the iUPQC has the shunt filter controlled as a
sinusoidal voltage source and the series filter
controlled as a sinusoidal current source.
Out of the number of facts controller the
Dual Unified Power Quality conditioner has best
custom device to improving the power quality
problems. In this paper different control technique
for a dual UPQC is discussed.

Index Terms— Dual Unified Power
Quality Conditioner (iUPQC), Active power filter
(APF), active and reactive power control, unified
power quality conditioner (UPQC), control
strategies.
I.INTRODUCTION
The usage of power quality conditioners in
the distribution system network has increased
during the few years due to the steady increase of
nonlinear loads connected to the electrical power
system grid. The current drawn by nonlinear loads
has a high harmonic content, distorting the voltage
at the utility grid and therefore affecting the
operation of critical loads. The main issues of a
poor power quality are poor power factor, supply
voltage variation harmonic currents. The UPQC
has the capability of improving power quality at the
point of fitting on power distribution system. By
using a unified power quality conditioner (UPQC),
it is possible to protect a regulated voltage for the
loads, balanced and with low harmonic distortion
and at the same time draining precise currents from
the utility grid, even if the grid voltage and the load
current have harmonic contents. The UPQC is a
custom devise consists of two active filters, the
series active filter (SAF) and the shunt active filter
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(PAF) [1], [2]. The PAF is generally controlled as a
non-sinusoidal current source, which is responsible
for balancing the harmonic current of the load,
while the SAF is controlled as a non-sinusoidal
voltage source, which is responsible for balancing
the grid voltage. Both of them have a control
reference with harmonic contents, and usually,
these references might be produce through complex
methods.
The conventional UPQC has the following
drawbacks: complicated harmonic extraction of the
grid voltage and the load involving complex
calculations, voltage and current references with
harmonic contents necessitate a high bandwidth
control, and the leakage inductance of the series
connection transformer affecting the voltage
overcome generated by the series filter.
In order to minimize these drawbacks, the
iUPQC is investigated. The scheme of the iUPQC
is very similar to the conventional UPQC, using an
association of the SAF and PAF, deviate only from
the way the series and shunt filters are controlled.
In the iUPQC, The PAF works as a voltage source
imposing sinusoidal load voltage synchronized
with the grid voltage, the SAF works as a current
source, which imposes a sinusoidal input current
synchronized with the grid voltage. In this way, the
iUPQC control uses sinusoidal references for both
active filters. This is a major point to observe
related to the simple topology since the only
request of sinusoidal reference generation is that it
must be synchronized with the grid voltage. The
SAF serve as high impedance for the current
harmonics and indirectly compensates the
harmonics, unbalances, and disturbances of the
power system grid voltage since the connection
transformer voltages are equal to the difference
between the power system grid voltage and the
load voltage. In the same way, the PAF indirectly
compensates the unbalances, displacement, and
harmonics of the power system grid current,
providing a low impedance path for the harmonic
load current.
Due to increasing complexity in the power
system, power quality problems are most valuable
problems. Such as harmonics, sag, swell, poor
voltage regulations, load unbalancing and poor
power factor, supply voltage variations, etc. To
minimize power quality problems we use various
equipment’s such as active filter and passive filter,
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unified power flow controller and unified power
quality conditioner.
The UPQC is one of the
major custom power solutions capable of overcome
the effect supply voltage sags at the point of
common coupling (PCC) or load. A UPQC use a
control method in which the series compensator
injects a voltage that leads the supply current by
900. So that the series compensator at steady state
consume no active power. However, the UPQC has
some disadvantages. First, there is restriction in
rating when using upqc for series compensation.
Control strategy plays a important role in
the total performance of the power conditioner.
Rapid detection of disturbance signal with high
accuracy, fast treatment of the reference signal and
high dynamic response of the controller are the
prime requirements for desired composition.
Generation of appropriate switching.
II. DUAL UPQC
The conventional UPQC structure is composed of a
SAF and a PAF, as shown in Fig. 1. In this
composition, the SAF works as a voltage source in
order to compensate the unbalances, and
disturbances, grid distortion like sags, swells, and
flicker. Therefore, the voltage compensated by the
SAF is combination of a fundamental content and
the harmonics. The PAF works as a current source
and it is responsible for compensating the
displacement, and harmonics, unbalances of the
load current, ensuring a sinusoidal grid current. The
series filter connection to the utility power grid is
made through a transformer, while the shunt filter
is usually connected in series directly to the load,
mainly in low-voltage grid applications. The
conventional UPQC has the following drawbacks:
complex harmonic separation of the grid voltage
and the load involving complex calculations,
voltage and current references with harmonic
contents necessity a high bandwidth control, and
the leakage inductance of the series connection
transformer affecting the voltage mitigation
generated by the series filter. In order to minimize
these drawbacks, the iUPQC is inspected in this
paper, and its scheme is shown in Fig. 2.

Fig.2. Dual UPQC (iUPQC).
The scheme of the iUPQC is very similar to the
conventional UPQC, using an association of the
SAF and PAF, diverging only from the way the
shunt and series filters are controlled. In the
iUPQC, the SAF works as a current source, which
introduce a sinusoidal input current synchronized
with the grid voltage. The PAF works as a voltage
source
striking
sinusoidal
load
Voltage
synchronized with the grid voltage. In this way, the
iUPQC control uses sinusoidal references for the
two active filters. This is a primary point to observe
related to the classic topology since the only
required sinusoidal reference generation is that it
must be synchronized with the grid voltage. The
SAF acts as high impedance for the current
harmonics and indirectly minimize the harmonics,
unbalances, and disturbances of the grid voltage
since the connection transformer voltages are equal
to the difference between the grid voltage and the
load voltage. In the same way, the PAF indirectly
compensates the unbalances, displacement, and
harmonics of the grid current, providing a lowimpedance direction for the harmonic load current.

Fig.3. Complete structure of an IUPQC.

Fig.1.Conventional UPQC.
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Fig.4. Power circuit of the iUPQC.
Let us assume that the VSC-1 is connected in shunt
to Feeder-1 while the VSC-2 is connected in series
with Feeder-2. Each of the two VSCs is
accomplishing by three H-bridge inverters [10],
[11]. The schematic structure of a
VSC is shown in Fig. 4. In this, each switch
represents a power semiconductor device (e.g.,
IGBT) and an anti-parallel diode as shown in Fig.
5. All the inverters are supplied from a common
single dc capacitor and both inverters has a
transformer connected at its output. The complete
structure of a three-phase IUPQC with two such
VSCs is shown in Fig. 3. The secondary sides of
the shunt-connected transformers (VSC-1) are
connected in star with the neutral point being
connected to the load neutral. The secondary
winding of the series-connected transformers
(VSC-2) are connected in series with the bus B-2
and load L-2. The ac filter capacitors and are also
connected in each phase (Fig. 3) to avoid the flow
of the harmonic currents generated due to
switching. The six inverters of the IUPQC are
controlled individually. The switching action is
obtained using output feedback control.

Fig.6. Typical IUPQC connected in a distribution
system.
An IUPQC connected to a distribution
system is shown in Fig. 6. In this figure, the feeder
impedances are denoted by the pairs. It can be seen
that the two feeders supply the loads L-1 and L-2.
The load L-1 is simulated to have two separate
components—an unbalanced part (L-11) and a nonlinear part (L-12). The currents peaked by these
two loads are denoted by Il1 and Il2 respectively.
We further consider that the load L-2 is a sensitive
load that requires uninterrupted and regulated
voltage. The shunt VSC (VSC-1) is connected to
bus B-1 at the end of Feeder-1, and the series VSC
(VSC-2) is connected at bus B-2 at the end of
Feeder-2.
IV. CONTROL STRATEGY
Control strategy plays the most significant role in
any power Electronics based system. It is the
control strategy which decides the performance and
desired operation of a particular system. The
effectiveness of a iUPQC system solely depends
upon its control algorithm. Which decides the
switching instant of inverter switches.
1) FUSSY CONTROL

Fig.5.Unified power quality conditioner (UPQC)
system configuration.
III. POWER CIRCUIT
The power circuit of the proposed iUPQC is made
up of two four-wire three-phase converters
connected back to back and their respective output
filters, as shown in Fig. 3. Three single-phase
transformers are used to connect the SAF to the
utility grid, while the PAF is connected directly to
the load.
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In this PI, ANN, FUSSY controllers used for shunt
filter for generating reference current signals. PI
controller is closed loop system. In view of this
controller the Vdc is sensed at the regular intervals
and compared with the Vdc. The error signal is
proceeds to PI controller and the output of
controller is denoted by Isp(n). FUSSY controller
is adaptive nature and vigorous performance in
cases of parameters variation controller is present.
In FUSSY the PI controller is mixed with the
intelligent and adaptive of fussy based controller.
In ANN controller the units are skilled to perform
particular function by adjusting values of elements
and uses LMVB (Levenberg Marquardt Back
Propagation) algorithm. For series control direct
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and indirect methods are used for generating
reference signals [2].

system and the consideration of power flow at the
source side can be completed in the future work.

2) VERSATILE CONTROL STRATEGY

4 ) SWITCHING CONTROL METHOD

These proposed control schemes gives better
response under dynamic and steady state. The
control system for shunt active filters uses
hysteresis control for shunt filter applications.
These hysteresis controls is simple to model and
boost the speed and response of system. The
control scheme for series active filter uses Two
UPQC items are defined in depending on the angle
of the injected voltage. Those are UPQC-P and
UPQC-Q. In UPQC-Q the injected voltage is
maintained 90 degrees with respect to the supply
current. This is the reason that the series
compensator absorbs no active power in steady
state. In UPQC-P the injected voltage is in phase
with both the supply current and voltage so that the
series compensator consumes only the active
power, which is delivered by the shunt
compensator through the dc link. The UPQC-P
algorithm is easy to implement and with this
algorithm the voltage rating of series filter is
reduced. UPQC-Q is not work in case of load is
purely resistive nature. The enhanced steady state
and dynamic performance of UPQC is due to this
versatile control strategy using average dc voltage
regulation, hysteresis controller based current
tracking for shunt active filter and PWM controlled
series active filter. The performance of the UPQC
is compared with DVR and DSTATCOM [8].

In this method six single phase H-bridge inverters
are used in the structure of UPQC connected to a
common dc storage capacitor. Of these six
inverters three of them are used for series voltage
insertion and the other three are used for shunt
current injection. The UPQC current and voltage
references are generated based on Fourier series
extraction of fundamental sequence components
using half cycle running (moving) averaging. They
also propose a Linear Quadratic Regulator based
switching controller scheme that tracks a reference
using the proposed compensator. This method is
suitable for both utilities and customers having
sensitive loads. From the utility standpoint, it can
make the current drawn balanced sinusoidal. To
accomplish this, the voltage at the point of common
coupling must be of similar nature and also must
contain the same amount of harmonics as the
source. From the customer point of view, the
UPQC can provide balanced voltages to their
equipment that are sensitive to Voltage dips. At the
same time, the UPQC also filters out the current
harmonics of the load. Therefore, the operation of
UPQC is ideal from both viewpoints.

3) P-Q-R INSTANTANEOUS
THEORY

POWER

This method provides an analysis and control
algorithm for a three phase four- wire Unified
Power Quality Conditioner (UPQC) based on p-q-r
instantaneous power theory. The p-q-r theory
transforms a three phase four-wire voltage space
vector into a single de voltage and the
corresponding currents into a de based active
power p- axis component and two imaginary power
components, q- axis and r-axis.
If there are harmonics and negative
sequence exists in the voltage, the calculated
reference current is not sinusoidal. In this method
an extra q-axis component is used to add to the
original current compensation strategy based on pq-r theory to maintain a sinusoidal current
waveform under distorted voltage. With p-q-r
theory, a control block model of an integration
feedback of de power is used to maintain the
average de power to be zero. The analysis of the
effect of sampling and quantization error on
detection of de storage voltage, minimization of
looping active power and loss power in the UPQC
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5 ) SAYNCHRONOUS ‘D-Q’ REFERENCE
BASE THEORY
This algorithm relies on the Parks transformation
where three-phase voltage and current signals are
transformed to a synchronously rotating frame. The
active and reactive components of the system are
represented by the direct and quadrate component,
respectively. In this approach, fundamental
quantities become d-q quantities which can be
separated easily through filtering. To implement
the synchronous reference frame some kind of
synchronizing system PLL should be used.
The system is very stable since the
controller deals mainly with the d- q quantities. The
computation is instantaneous but incurs time delays
in filtering the
d-q quantities. This method is
applicable only for three-phase systems. The
modified synchronous reference frame, named as
'instantaneous id-iq method' is also proposed. This
method is similar to synchronous reference frame
method Except that the transformation angle is
obtained from the voltage X~ components. The
speed referential is no longer constant but it varies
instantaneously depending on the waveform of the
three-phase voltage system. In this method, no
synchronizing circuit is needed.
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6) SPWM BASED CONTROL
SPWM controller is used to operate the voltage
source
inverter in such a way that the difference between
the
inverter voltage and the line voltage is widely
adjusted so that the shunt APF generates or absorbs
reactive power. The measured three phase voltages
are fed to PLL to detect the phase angle of
voltages. The measured voltage is passed through a
first order low pass filter to attenuate voltage
transients. This signal is then compared with a
reference voltage and the voltage error is fed to the
lag lead function block, the output of which is fed
to a PI controller. The output of PI controller is the
angle representing the shift between the system
voltage and the shun inverter voltage required to
adjust the voltage of the dc link capacitor. This
angle combined with the signal from PLL becomes
the voltage modulating signal. The phase angle
from the PLL is multiplied by a carrier, whose
frequency is 33 times the operating frequency to
generate the triangular signal whose amplitude is
fixed between the extremities of unity. The
triangular carrier is compared with the voltage
modulating signal so as to obtain the firing pulses
for the shunt APF.

[7] G-myoung lee, dong-choon lee and jul-ki seok, ―control of
series active power filters compensating for source voltage
unbalance and current harmonics‖, IEEE transactions on
industrial electronics, vol. 51, no. 1, february 2004.
[8] Hirofumi akagi, yoshihira kanazawa, and akira nabae,
member, ―instantaneous reactive power compensators
comprising switching devices without energy storage
components‖, IEEE transactions on industry applications, vol.
Ia-20, no. 3, may/june 1984.
[9] V. Khadkikar and A. Chandra, ―A new control philosophy
for a unified power quality conditioner (UPQC) to coordinate
load-reactive power demand between shunt and series
inverters,‖ IEEE Trans. Power Del., vol. 23, no. 4, pp. 2522–
2534, Oct. 2008.
[10] J. Allmeling, ―Control structure for harmonic compensation
in active filters,‖IEEE Trans. Power Electron.,vol.19,no.2,pp.
508-515,mar.2004.
[11] A. Ghosh and G. Ledwich, ―A unified power quality
conditioner (UPQC) for simultaneous voltage and current
compensation,‖ Elect. Power Syst. Res., vol. 59, no. 1, pp. 55–
63, 2001.

V.CONCLUSION
After this review we realized that different
control technique are promising solution for
reference current and voltage signal generation
for series active filter and shunt active power
filter. The Dual UPQC is one of custom power
device to compensate supply voltage power
quality problems such as sags, swells, unbalance,
flicker, and harmonics and for load current
power quality problems such as harmonics,
unbalance, reactive current etc.
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Abstract— In the real world, every company, small
firm and even educational institute focused on security
of data. It is prime concern at everywhere so it is
compulsory to protect the data from leaking outside.
Leakage is very serious issues in the world.
Authorised person having the sensitive data and
handover the same to its responsible employees which
can be detect through calculating guilt agent and like
hood of the employee. But Nowadays Android mobile
phones are used by
company employee, firms
employee, educational institute employee, and other
organisation., In such a company’s security of the
sensitive data such as source code ,future plans,
design specification, intellectual properties, copyright
data, decision making report, product plans, trade
secrets, students record and many other. Any
responsible employee can leak this data and misuse it.
Second he/she handover the sensitive data to the
compotator company’s employee in illegal manner in
order to take over this. we are implemented the system
“Interference Detection System using Android
Emissary” which will keep track on user’s mobile
such call, SMS, and its current Location through GPS.
Keywords: Android, GPS, SMS, Intrusion, Emissary.
I. INTRODUCTION
In enterprise, small firm or in educational institute
authorised person must hand over sensitive data to
responsible employee For example; financial data give
to the financial employee for making balance sheet or
for making financial transaction but that data was
leaked out. Similarly, a company may have
partnerships with other companies that require sharing
customer data. We consider applications where the
original sensitive data cannot be perturbed.
Perturbation is a very useful technique where the data
are modified and made “less sensitive” before being
handed to agents. For example, one can add random
noise to certain attributes, or one can replace exact
values by ranges [13]. However, in some cases, it is
important not to alter the authorised person data.
Watermarks can be very useful in some cases, but
again, involve some modification of the original data.
In addition, watermarks can sometimes be broken if
the data recipient is malicious [13].
In every enterprise, data leakage is very serious
problem faced by it. An authorised person of
enterprise has given sensitive data to its responsible
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employee but in most of the situation responsible
employee leak the data. That leak data found in
unauthorized place such as on the web of comparator
enterprise or on laptop of employee of comparator
enterprise or on comparators laptop. It is either
observed or sometimes not observed by authorised
person of the company. Leak data may be source code
or design specifications, price lists, intellectual
property and copy rights data, trade secrets, forecasts
and budgets.
Android mobile phones are the important aspect of
today‟s digitized world, they are everywhere in the
market but the impacts happening from it is
necessarily considerable. In Company mostly all
employee has the Android mobile phones in working
hour. Employees may do make conversation, passion
and gossips over the android mobile instead of doing
their work. We can say some trusted responsible
employee may leak the company‟s sensitive data such
as its source code or design specifications, price lists,
intellectual property and copy rights data, trade secrets,
forecasts and budgets, future plans, future work,
decisions making, plant set up and revenue report even
after maintaining security. To protect against the
leaking of this sensitive data to the outside world is
serious problem as per the company‟s, small firm and
educational institute„s privacy and security
policies.[12] In some cases responsible employee may
crossed the company physically in working hours or
employee may enter in restricted zone where the
company‟s sensitive work is maintained or employee
may enter in the other department without major
permission for the interference and data stealing
purpose which is also a serious problem in the
company‟s security point of view. So after considering
this entire factor and to avoid such situation we
implemented the system called “Interference
Detection System using Android Emissary” which
helps to avoid such problems. This system will tracks
the Incoming call, Outgoing call, Incoming SMS,
Outgoing SMS along with its content and other than
this it will track the current location of the employee
that where that employee is currently exists [10] [11].
This all task will be monitored by the authorised
person of the company with valid authentication. As
soon as the employee will receive the call from
unknown or known number an alert will be sent to the
authorised person‟s mobile device and website for log

http://www.ijettjournal.org

Page 534

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

and analysis purpose. Also the responsible employee
will make a call this alert will be also sent to the
authorised person‟s mobile in the form of mail. In this
mail the content will be Call from, Call duration, Call
date, Call time will be included for details and security
purpose. If responsible employee crossed the specified
ecological area or entered in confidential zone of the
enterprise, small firm or in educational institute or we
can say latitude and longitude of the enterprise, small
firm or in educational institute then an alert will be
sent to the Authorized person‟s mobile. Actually and
reasonably this system is very important in terms of
security and privacy of the company. This system is
not only inadequate to track over the responsible
employee but also we can track the children‟s location
whether they are at college or outside or kidnapped by
some criminals which major concern in parent‟s point
of view is. We can also track the location of the
criminal [5] [6]. It plays an important role in
government organization to track over the doubtful
person in the organization and administrator can easily
track the responsible employee‟s activity with their
mobile phones i. e. what kind of data is coming to
mobile and what kind of data is going from their
mobile phones. So this system is very important in
terms of security and privacy of the company,
organization, college and institute.
II. EXITING SYSTEM
Various organizations have taken a server
regarding “Interference Detection System using
Android Emissary”. They found that there is need to
give a condition to track the responsible employee‟s
call, SMS, and current location but it all can be done
over the Bluetooth technology and it has many of
drawbacks. There are some drawbacks of the existing
system approach:
1. Less dependability
2. Not able to gives the details of the calls, SMS, and
Location
3. High cost
4. Platform dependent
5. Only one user can be track through the above
approach, if multiple user can call and SMS at a same
time the system is unable to give efficiency and proper
output it get hanged.
6. Its mandatory that Bluetooth should be inbuilt in
responsible person‟s mobile device these drawbacks
are overcome by our proposed system “Interference
Detection System using Android Emissary” which is
discussing in proposed approach.
III. PROPOSED SYSTEM
We proposed the system called “Interference
Detection System using Android Emissary”. These
overcome the drawback of Bluetooth technology by
wireless Wi-Fi technology. This system tracks the
movement from responsible employee‟s mobile phone
and sent through Wi-Fi to the authorised person. In
this proposed system we are dealing and programming
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with the android operating system which provides the
better indoctrination litheness [3]. “Interference
Detection System using Android Emissary” provides
more dependability, if many user call, SMS at a one
time the system does not fails and provides proper
output to the authorized person‟s in the form mail
alert.
In this system Incoming call, outgoing call,
responsible employee‟s current location can be
tracked and sent to the authorized person‟s mobile.
For this we implemented the Android Emissary which
will be concealed in the responsible employee‟s
mobile phone and runs in the backdrop and constantly
sends the alert to the administrator from employee‟s
mobile device [11]. If responsible employee crosses
the company‟s location say latitude and longitude then
an alert will be sent to the authorized person of
company with exact location, name, and mobile
number of responsible employee. For gathering these
all services, we proposed the system entitled
“Interference Detection System using Android
Emissary”.
IV. IMPLIMENTATION
Following figure shows the graphical representation of
the “Interference Detection System using Android
Emissary”.

Authorise
person‟s
Mobile
Phone

Incoming
and
Outgoing
Call and
SMS
Alert
throug
h Mail

Crossed
Specified
Threshold

Data
base
and
Web
site

Fig. 1 Architecture of Interference Detection System using Android
Emissary.

In this system we developed following modules
1. Android Emissary
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2. Tracking of responsible employee call and SMS
(Incoming and outgoing)
3. Tracking of responsible employee‟s Location
4. Mail alert
All these modules keep track of the Call, SMS, and
current Location of the responsible employee. In the
(1) module we implemented the android Emissary
which is be installed in the responsible employees‟
mobile device which runs in the backdrop movement
on the android operating system. This android
emissary is kept tracks on the ongoing movement in
the mobile device of responsible employee so far and
sent an alert of call, SMS, and location of responsible
employee to the specified website address and mail. In
(2) module the tracking of call can be done using (1)
module in which caller number, call time, call
duration, call date will be tracked and sent to the
administrator‟s mobile device. This is really beneficial
for the company is the doubtful and frequent caller
number is found then action strict action will be taken
against that particular responsible employee if he
found impostor, at the same time logs is being
maintained on the website server and again module
tracking of SMS of responsible employees has done
using (1) module in which incoming SMS, Outgoing
SMS along with the material of the SMS, also
verifying the number is right or wrong. This type of
analysis has done and as soon as the SMS sent or
received by the employee‟s android mobile phone an
alert with above information will be sent to the
authority of the company. If the SMS content found
sensitive the further action will be taken against the
responsible person. In (3) module tracking of
responsible employee‟s current location has specified.
If responsible employee crosses the specified
threshold or geographical area or restricted zone of the
enterprise, small firm or in educational institute an
alert will be sent to the authorized employee‟s mobile
phone and also on the website of the company, this is
really helpful for the responsible employee which is
not crossed the geographical area of the company.
In (4) module an alert sent to the authorized person
using (1) module and also the logs maintained in the
centralized web server of the company for analysis
and security purpose. For implementing the above six
module we required following permission of Android
programming such as
1. android.permission.READ_SMS
2. android.permission.WRITE_SMS
3. android.permission.RECEIVE_SMS
4. android.permission.SEND_SMS
5. android.permission.CALL_PHONE
6. android.permission.READ_PHONE_STATE
7. android.permission.INTERNET
8. android.permission.ACCESS_FINE_LOCA TION
9.
android.permission.RECEIVE_BOOT
COMPLETED
10. android.permission.READ_CONTACTS
11. android.permission.ACCESS_NETWORK_
STATE
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12android.permission.ACCESS_COARSE_L
OCATION
After including this permission in
AndroidManifest.xml we will able to get the all alerts
regarding call, SMS, and Location of the employee [3]
[10].
V. RESULT AND DISSCISSION
We found the following results by implementing the
system. This is our main movement showing in
fig.1hello world which keep track of the call, SMS,
and current location of the responsible employee. This
.apk file install in responsible employee‟s android
mobile phones and its consent will be hidden from the
responsible employee of the small firm, enterprise or
the educational institute. This android emissary will
send the all position as an alert to the authorized
employee‟s mobile phone. This fig 3 is an alert
received by the authorized employee‟s when
responsible employee has an incoming call on his
mobile phone. Similarly when responsible employee
made call an alert will be sent to the administrator‟s
mobile with its complete details such as shown above
employee‟s number, department, call from, Time, and
Call duration

Fig. 2 Android Emissary Main Activity.
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[9]

[10]

[11]
Fig. 3 Sample call tracing by alter and send information to the
authorised person[12].

This all information will be maintained to the server
also that authorized employee can logged into server
and check also if he failed to receive an alert from a
responsible employee. Same alert used by the
authorized person when he when responsible person
has an incoming SMS on his mobile phone. Same alert
used by the authorized person responsible employee
has an outgoing SMS on his mobile phone. In this way
alert can be received by the authorized person through
which can Interference can be stopped and we can
easily find the doubtful one in the company

[12]

[13]

[14]

Chao-Lin Chen; Kai-Ten Feng, “Hybrid Location Estimation
and Tracking System for Mobile Devices” Vehicular
Technology Conference, 2005. VTC 2005- Spring, 2005
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VI. CONCLUSION
The above system is very important name as
Interference Detection System using Android
Emissary as per as security and privacy of the security
are concern. It is based on the android operating
system. This system tracks the movement of
responsible employee‟s day to day through the
movement of their mobile phone by tracing incoming
and outgoing call, SMS of responsible employee of
the company. The above movement has done by the
authorized person by handling alter. This is very
helpful for the government agencies to track the
movement of the person who are having criminal
background.
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Abstract—The influence of organic interlayer poly (3,4ethylene dioxythiophene) doped with poly (styrene sulphonate
(PEDOT:PSS) on the Schottky barrier parameters of Pt/n-Ge
Schottky contacts has been investigated. The Schottky barrier
height and ideality factor of the Pt/PEDOT:PSS/n-Ge
Schottky contact is found to be 0.69 eV and 1.58. The series
resistance of the Schottky contacts is evaluated using Cheung
and Cheung functions. It is more important to know how the
barrier height varies with the applied voltage in the forward
bias condition. Because of the potential drop across the
interfacial layer, the zero bias barrier height is different from
that expected in an ideal diode. Similarly the potential across
the interfacial layer varies with bias because of the electrical
field present in the semiconductor. The change in the interface
state charge as a result of the applied voltage thus modifies
the barrier height. By taking into account the bias dependence
of the effective barrier height, the energy distribution of
interface state density determined from the forward bias I–V
characteristics decreases exponentially with bias from
2.72×1012 eV−1 m−2 to 0.15×1012 eV−1 m−2. The space
charge limited current (SCLC) and trap charge limited
current (TCLC) are observed the dominant transport
mechanisms at large forward-bias voltages.
Keywords — Schottky contact, n-Ge, PEDOT:PSS, Series
Resistance, Photovoltaic cells.
I. INTRODUCTION
This Germanium semiconductor as an alternative channel
material for high-speed complementary metal–oxidesemiconductor (CMOS) devices due to its higher mobility of
both the electrons and holes compared to Si [1,2]. However,
Fermi-level pinning (FLP) at the charge neutrality level close
to the valence band edge of Ge results in high electron barrier
of metal contact to n-type Ge, serving as a major barrier for
future Ge-based devices.
Until now, considerable efforts have been made to
minimize the effects of FLP on metal/Ge interfaces by the
insertion of an insulator layers such as oxides and nitrides in
between the metal and Ge. Similarly, the introduction of an
organic interlayer to the metal/Ge interface is another
approach to modulate the Schottky barrier height. Poly(3,4ethylene dioxythiophene): poly (styrene
sulfonate)
(PEDOT:PSS) conducting polymer has superior properties
such as high conductivity, structural stability, optical
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transparency, and processability makes it suitable for various
applications in electronic devices [3]. This paper discusses
about the fabrication of Pt/n-type Ge Schottky rectifier with a
PEDOT:PSS interlayer and demonstrate its electrical
properties.
II. EXPERIMENTAL DETAILS
N-type Ge (100) (Sb-doped) wafers with a doping
concentration of 2x1018 cm-3 were used as a starting material.
After removing native oxide using a diluted HF solution, the
PEDOT:PSS films were spin-coated at 2000 rpm for 60 s,
followed by baking at 150 C for 30 min. Finally, 30-nm-thick
Pt electrodes were formed on the top of the PEDOT:PSS thin
films by means of Pt sputtering through a metal mask with
diameter of 500 μm. The I–V characteristics of the
Pt/PEDOT:PSS/n-type Ge Schottky contacts were measured at
room temperature using a precision semiconductor parameter
analyzer (Agilent 4155C).
III. Results and Discussion
The Current-Voltage (I-V) characteristics of the
Pt/PEDOT:PSS/n-type Ge Schottky rectifier measured at
room temperature is shown in Fig. 1. The device exhibited
good rectification, implying the thermionic emission theory
can be used to assess the electrical parameters of the device.
The values of ideality factor and barrier height were found to
be 1.58 and 0.69 eV, respectively. The relative deviation of
ideality factor from unity could be attributed in part to the
effects of the voltage drop across the PEDOT:PSS interlayer
and to secondary mechanisms such as interface dipoles or
specific interface structure as well as fabrication-induced
defects at the interface [4].
It can be noted that the barrier height of Pt/PEDOT:PSS/ntype Ge Schottky contact is higher than that of Pt/n-type Ge
Schottky contacts [5, 6]. This suggests that the PEDOT:PSS
interlayer modifies the effective barrier height by influencing
the space charge region of the Pt/n-type Ge Schottky junction
[7]. Namely, the PEDOT:PSS interlayer produces a
substantial shift in the work function of the metal and in the
electron affinity of the semiconductor, and in turn confers
excess barrier height.
Usually, the forward bias I–V characteristics are linear in
the semi-logarithmic scale at low voltages. Considerable
deviation from the linearity at higher voltages may be due to
the effects of parameters such as the series resistance R s, the
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interlayer is likely to retain forward current conduction in
Pt/PEDOT:PSS/n-type Ge Schottky contact
At high forward bias voltages, the trapped carriers provide
reliable information about the conduction paths and the
density of states which can be evaluated from the log-log
scales of I-V characteristics. The forward-bias log(I) versus
log(V) plot of the PEDOT:PSS/n-Ge Schottky contact is

Fig 1. Forward and reverse bias current-voltage characteristics of
Pt/PEDOT:PSS/n-type Ge Schottky contacts measured at
room temperature.

interfacial layer and interface states [8]. The parameter Rs
is only effective in the downward-curvature region (non-linear
region) of the forward I–V characteristics at sufficiently high
applied voltage. At high currents, there is always a deviation
of the ideality that has been clearly shown to depend on the
interface state density and bulk series resistance, as one would
expect. The lower the interface state density and the series
resistance, the greater is the range over which ln I(V) does in
fact yield a straight line. Furthermore, ideality factor (n) and
the series resistance (Rs) were evaluated using a method
developed by Cheung and Cheung.
The series resistances extracted from the plot of dV/d(lnI)
vs. I were almost identical to those from the plot of H(I) vs.
I (shown in Fig.2), implying their consistency and validity. It
should be noted that the series resistance of Pt/PEDOT:PSS/ntype Ge Schottky contact is much higher than that of Pt/n-type
Ge Schottky contact [5]. This implies that the series resistance
is a current-limiting factor for Pt/PEDOT:PSS/n-type Ge
Schottky contact. In other words, the voltage drop across
series resistance caused by the presence of an organic

Fig 2. dV/d(lnI) vs. I and H(I) vs. I plots obtained from the forward
I–V characteristics of the Pt/PEDOT:PSS/n-type Ge Schottky
contacts.
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Fig 3. Forward bias log (I) versus log(V) characteristics of
Pt/PEDOT:PSS/n-Ge contacts

shown in Figure 3. Figure shows the three distint regions in
the forward-bias current-voltage characteristics. It is observed
an ohmic region at low voltages up to a transition voltage of
about 0.2V with a slope of about 1.28. At increased voltages
current also increases which satisfies the relation IαVm where
m varies with the injection level and trap charges distribution.
The least square fit of region II shows a slope of about 5.61
which represents an exponential distribution of traps in the
band gap of the organic material and the current conduction is
purely due to Space charge limited current. The slope in the
region III is found to be 3.35. The current conduction in
region III could be associated with trap-filled limit. At higher
voltages, the decreased slope is in region III than compared to
region II may be due to the high injection level whose
dependence is the same as in the trap charge limited current
[9].
In n-type semiconductors, the energy of the interface states
ESS with respect to the bottom of the conduction band at the
surface of the semiconductor (EC-ESS) is plotted against the
interface state density (NSS) in fig. 4. As seen from figure, it is
observed that the exponential growth of the interface state
density from midgap towards to the bottom of the conduction
band in the range from (EC-0.352) to (EC-0.677) eV. The
density distribution of the interface states of the
Pt/PEDOT:PSS/n-Ge Schottky diode changes from 2.72×1012
eV−1 m−2 to 0.15×1012 eV−1 m−2.
The interface layer, interface states and fixed charges
between
the
polymeric
organic
compound/
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semiconductor structures play an important role in the
determination of the characteristic parameters of the devices
which generally deviates the forward and reverse bias
characteristics of the Pt/PEDOT:PSS/n-Ge from its ideal
characteristics.
3.0

[3]
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Y. Chen, K.S. Kang, K.J. Han, K.H. Yoo, J. Kim, ―Enhanced optical
and electrical properties of PEDOT: PSS films by the addition of
MWCNT-sorbitol‖ Synth. Met. Vol. 159, pp. 1701–1704, sept.2009.
W. Monch, ―Barrier heights of real Schottky contacts explained by
metal-induced gap states and lateral inhomogeneities‖ J. Vac. Sci.
Technol. B, Vol. 17, pp.1867-1876, May 1999.
A. Ashok Kumar, V. Rajagopal Reddy, V. Janardhanam, Min-Woo Seo,
Hyobong Hong, Kyu-Sang Shin, Chel-Jong Choi, ―Electrical
Properties of Pt/n-Ge Schottky Contact Modified using Copper
Phthalocyanine (CuPc) Interlayer‖ J. Electrochem. Soc. Vol. 159, pp.
H33–H37, 2012.
A. Ashok Kumar, V. Rajagopal Reddy, V. Janardhanam, Hyun-Deok
Yang, Hyung-Joong Yun, Chel-Jong Choi, ―Electrical properties of
Pt/n-type Ge Schottky contact with PEDOT:PSS interlayer‖, J. Alloys
Comp. Vol. 549, pp. 18-21, 2013.
M. Cakar, N. Yildirim, S. Karatas, C. Temirci, A. Turut, “Currentvoltage and capacitance-voltage characteristics of Sn/rhodamine-101∕n-
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Fig 4. Energy distribution of the interface state density of
Pt/PEDOT:PSS/n-Ge Schottky contacts.

Briefly, polymeric organic/inorganic semiconductor diodes
may be useful to increase the quality of devices fabricated by
using the semiconductor in establishing processes for
minimizing surface states, surface damage and contamination
and actively tunable barrier heights.

[8]

[9]

Si and Sn/rhodamine-101∕p-Si Schottky barrier diodes” J. Appl. Phys.
Vol. 100, pp. 074505-74510, Oct. 2006.
A.R.V. Roberts, D.A. Evans, ―Modification of GaAs Schottky diodes
by thin organic interlayers’ Appl. Phys. Lett. Vol. 86, pp. 072105072107, Feb. 2005.
T. Kılıcoglu, M.E. Aydın, G. Topal, M.A. Ebeoglu, H. Saygılı, ―The
effect of a novel organic compound chiral macrocyclic tetraamide-I
interfacial layer on the calculation of electrical characteristics of an
Al/tetraamide-I/p-Si contact‖, Synthetic Metals vol. 157, pp. 540–545,
July 2007.

III. CONCLUSIONS
The fabrication and analysis of distribution of surface states
of Pt/PEDOT:PSS/n-Ge Schottky contacts has been
investigated. The Schottky barrier height and ideality factor of
the Pt/PEDOT:PSS/n-Ge Schottky contact is found to be 0.69
eV and 1.58. It is observed that the potential across the
interfacial layer varies with bias because of the electrical field
present in the semiconductor. The change in the interface state
charge as a result of the applied voltage thus modifies the
barrier height. The energy distribution of interface state
density determined from the forward bias I–V characteristics
decreases exponentially with bias from 2.72×1012 eV −1 m−2 to
0.15×1012 eV−1 m−2. The dominant transport mechanisms at
large forward-bias voltages may be attributed to space charge
limited current (SCLC) and trap charge limited current (TCLC)
mechanisms.
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Abstract— The process of exchanging information in secured
way is called cryptography. Security is achieved for message
with Encryption process at the sender end and Decryption
process at the receiver end. Many Ciphers are developed to
provide data protection. The effectiveness of the Ciphers that
are being used depends mainly on their throughput and
memory constraint. Using of large key with huge number of
rounds with multiple complex operations may provide high
security. Because of this reason the proposed method consists
of 16 rounds, 512-bit key with 8-different rounding functions.
The key is generated by taking 512-bit random number.
Shifting operation is performed on random number based on
number of 1’s and 0’s in random number. Permutation will be
applied on shifted bits. Encryption will be done by taking
1024-bit plain text. Initially plain text will be permutated then
rounding function is performed.. In rounding function key and
permuted result will be encrypted to generate intermediate
cipher text. Intermediate cipher text will be given to pairing
function to generate final cipher text.
Keywords— Round Function, Pairing Function, Shifting,
Permutation.
I. INTRODUCTION
Cryptography[1,3] is the study of clandestine writing. It is
the art of transferring a decipherable message into one which
is indecipherable, and then retransforming that message back
into its original form. The message which is in intelligible
format is plaintext. The plaintext is converted into cipher text
which is in illegible form, by applying encryption algorithm.
The process of converting cipher text into plaintext is known
as decryption. The process of cryptography results in
concealing the context of message from all, except the sender
and the receiver.
Cryptography has many viable applications. Cryptography
shows alternate solutions to many problems like
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confidentiality, data integrity, authentication, non repudiation.
The main traditional cipher types are transposition ciphers and
substitution ciphers [2,4,8]. A transposition cipher is one,
which rearranges the order of letters in a message. Where as in
substitution method, each alphabet in text is replaced by other
letter methodically.
II. EXISTING METHOD
A. Encryption
Step1: Start.
Step2: Consider 64-bit key and retrieve 56-bits from it.
Step3: Perform left circular shift and take 48-bits this is the
key-N for round-N.
Step4: Continue Step3 for all rounds.
Step5: Take the plain text and perform initial permutation.
Step6: Step5 result and key-1 will be given to rounding
function-1.
Step7: Above step result and next key (key-N) is given to
next rounding function-N.
Step8: Continue the process for 16-rounds.
Step9: Perform 32-bit swap on round-16 result.
Step10: Perform inverse initial permutation on step9 which
generates final cipher text.
Step11: Stop.
B. Decryption
Reverse process of encryption.
III. LIMITATIONS OF EXISTING METHOD
It uses same round function for all the rounds.
Key length is very small.
IV. PROPOSED METHOD
A. Encryption
Step1: Start.
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Step2: Consider 512-bit random number [5] and divide it
into two half‟s.
Step3: In first half number of 1‟s is even then perform left
shift otherwise perform right shift.
Step4: In second half number of 0‟s is even then perform
left shift otherwise perform right shift.
Step5: Take the result of step3 and step4 perform
permutation-2.
Step6: Result of step5 is the key for rounding function-N,
Where N=1, 2….16.
Step7: By taking key as 512-bit random number repeat the
procedure from step2 to generate keys for all the
rounds.
Step8: Input the plain text message to be transmitted.
Step9: Read 1024-bit plain text at a time and perform
permutation-1.
Step10: Result of Step9 and key1 (K1) is given to the
rounding function-1.
Step11: Result of round function-1 and key2 (K2) is given
to the rounding function-2.
Step12: Continue for all rounds, output of rounding
function-16 is given to the pairing function which
generates final cipher text.
Step13: Stop.
B. Decryption
Step1: Start.
Step2: Take 512-bit random number (Considered in
Encryption) and divide it into two half‟s.
Step3: In first half number of 1‟s is even then perform left
shift otherwise perform right shift.
Step4: In second half number of 0‟s is even then perform
left shift otherwise perform right shift.
Step5: Take the result of step3 and step4 perform
permutation-2.
Step6: Result of step5 is the key for rounding function-N
Where N=1, 2….16
Step7: By taking key as 512-bit random number repeat the
procedure from step2 to generate keys for all the
rounds.
Step8: Input the cipher text message.
Step9: Read 512-bit cipher text at a time, and given it to the
reverse pairing function.
Step10: Result of above step (1024-bit) and key16 (K16) is
given to the rounding function-16.
Step11: Result of Step10 and key15 (K15) is given to the
rounding function-15.
Step12: Continue for all rounds, Perform inverse
permutation-1 for the output of rounding function-1.
Step13: Output of inverse permutation-1 is the plain text.
Step14: Stop.
C. Pairing Function
A pairing function[6,7] on a set A associates each pair of
members from A with a single member of A, so that any two
distinct pairs are associated with two distinct members.
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D. Cantor pairing function
When x and y are non−negative integers, CantorPair[x, y]
outputs a single non−negative integer that is uniquely
associated with that pair.

Fig 1. Cantor pairing

E. Elegant pairing function
When x and y are non−negative integers, ElegantPair[x, y]
outputs a single non−negative integer that is uniquely
associated with that pair.

Fig 2. Elegant pairing

F. Rounding Function
The proposed structure recommends 16 rounds and
different round functions which are selected using Multiplexer
Circuit. Let the rounding function for round 1 to round 16 be
RF1, RF2, etc. up to RF8 and again from RF1 to RF8. The
user can incorporate their own round functions for designing
the cipher[4]. The round function which have been selected in
the present Design includes: EX-OR,EX-NOR, NOT (Key
bits „0‟), NOT (Key bits „1‟), CIRCULAR LEFT SHIFT(Key
bits „0‟), CIRCULAR LEFT SHIFT(Key bits „1‟),

http://www.ijettjournal.org

Page
5422
Page

International
Conference
on Global Trends
in and
Engineering,
Technology
and Management
International
Journal
of Engineering
Trends
Technology
(IJETT)
– Volume X(ICGTETM-2016)
Issue Y- Month 2015

CIRCULAR RIGHT SHIFT(Key bits „0‟), CIRCULAR
RIGHT SHIFT(Key bits „1‟)
Selection
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H. Flow Chart for Encryption and Decryption:

Round Function
RF1
RF2
RF3
RF4
RF5
RF6
RF7
RF8
RF1
RF2
RF3
RF4
RF5
RF6
RF7
RF8

G. Flow Chart for Key Generation:

Fig 4. Flow chart for encryption and decryption

I. Flow Chart for Single Round Encryption:

Fig 5. Flow chart for single encryption

J. Result:
For encryption and decryption process following key 512
bit random number is considered as key:

Fig 3. Flow chart for key generation

ISSN: 2231-5381

93846850055346952473693261358674973005706669900250
87889452229210992649003087234541419063293183209107

http://www.ijettjournal.org

Page
5433
Page

International
Conference
on Global Trends
Engineering,
Technology
and Management
International
Journal
of Engineering
Trendsin and
Technology
(IJETT)
– Volume X(ICGTETM-2016)
Issue Y- Month 2015

31896143537510130467171983464486246753893459865583
5953
Consider plaintext as: “To understand steganography, one
must first understand its predecessor: cryptography.
Cryptography is the art of protecting info”
Intermediate Cipher text
Character
Character
1,3,…127
2,4,….128

Cipher
text

Intermediate Cipher text
Character
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V. FEATURES OF PROPOSED ALGORITHM
Vigorous key- uses maximum of 2512 possibilities to
guess the key.
Different round functions and Pairing functions.
Fast transmission.
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VI. CONCLUSION
The role of cryptography is to provide a very high degree of
security for the information. In the proposed method 16
rounds of encryption is done with different rounding functions
to increase the security. The final cipher text is reduced to half
of the plain text with pairing functions. Further the length of
the key can be increased to more than 512. The number of
rounding functions may also be increased to enhance the
security. New pairing functions may be derived from the
existing which makes more complex in cipher generation.
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Abstract-Report

discussed

the

preparation

of

radicals inside human body that responsible for the

graphene oxide-silver (GO-AgNPs) nano-composite

damage of healthy cells, also known as oxidative

by eco-friendly approach and their antioxidant

stress [3-5]. Silver is efficient bactericidal metal

properties. AgNPs were prepared by clove extract

because it is non-toxic to animal cells and highly toxic

assisted reduction method and deposited on GO

to bacteria [5-6]. Silver nanoparticles (AgNPs) are

solution mixing. Characterization by UV-Visible,

most commonly used due to its antioxidant and

Fourier Transform Infrared (FTIR) spectroscopy, X-

antimicrobial properties [7]. In addition to their

ray diffraction (XRD) and field emission microscope

medical uses, AgNPs are also used in clothing, food

(FE-SEM) suggests anchoring of AgNPs on GO sheet.

industry, paints, electronics and other fields [8-11].

Further, the antioxidant activities of AgNPs, GO and

Graphene, a single layer of sp2-hybridized carbon

GO-AgNPs were evaluated using DPPH assay by

atoms arranged in a honeycomb two dimensional (2-D)

comparing with ascorbic acid as standard. GO-

crystal lattice, possess remarkable physico–chemical

AgNPs shows higher antioxidant properties compared

properties, including a high Young’s modulus, high

to GO and AgNPs which is attributed to the

fracture strength, large specific surface area with

synergistic effect of Ag and GO in nano-composites.

provision to tune the surface chemistry, not-toxic and

Keywords: Silver nanoparticles, Graphene oxide,

biocompatible

GO-AgNPs nano-composites, Antioxidant activity.

decorated with oxygen-containing functional groups

[12-13].

GO

is

graphene

sheet

such as hydroxyl and epoxy groups on the basal planes
I. INTRODUCTION
Antioxidants property plays an essential role as health
shielding factor. Antioxidant behavior minimizes the
risk for cancer and heart related disease [1]. Naturally
antioxidants are widely occurring in whole grains,
fruits and vegetables with active constituents of
vitamin C, vitamin E, carotenes, phenolic acids etc [24]. Antioxidant reduces the rate of oxidation reactions.
Oxidation is a chemical reaction or process through
which electrons are transferred between molecules by
an oxidizing agent. Oxidation process generates free

and carbonyl and carboxylic groups at the edges.
Graphene oxide (GO) also shows bactericidal activity
through various possible mechanisms viz. damage of
cell membrane due to interaction with of sharp edges
of GO, increase in oxidative stress because of its
oxidative nature, releasing reactive oxygen species
(ROS) which oxidizes lipids [14-18]. GO exhibits
significant antioxidant activity due to the hydroxyl and
superoxide moieties which also acts as radical
scavenger, and can protect a variety of biomolecular
target molecules from oxidation [19]
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Therefore,

we

aimed

to

combine

these

two

Silver nanoparticles were prepared by using biological

components through composites formation so as to

source, clove extract as reducing agent. Clove extract

achieve higher antioxidant property. In present study

was prepared by soaking 10 g of clove in 100 ml

AgNPs were prepared using biological reducing

doubled distilled water for 24 h. Red brown color

agents ie. clove extract and deposited on GO sheet by

solution was obtained due to oozing out of active

mixing the dispersion of AgNPs into GO suspension.

constituents. Filtrate of extract was used as reducing

Antioxidant property of GO-AgNPs were observed by

agent for silver nanoparticle synthesis. 1% freshly

performing assay α,α- Diphenyl-β-Picrylhydrazyl

prepared suspension of clove extract was added into

(DPPH) radical scavenging method. DPPH is widely

freshly prepared AgNO3 and kept aside for 3 h for

used to test the ability of compounds to act as free

complete reduction. Color of solution was slowly

radical scavengers or hydrogen donors and to evaluate

changes from light yellowish to brown.

antioxidant activity.
II. EXPERIMENTAL
A. MATERIAL AND METHODS:
Graphite powder was procured from Loba chemicals
Pvt. Ltd. Potassium paramagnet was purchased from

D. Preparation of GO-Ag Nano-composite:

Qualigans fine Chemicals. Sulphuric acid, hydrogen

GO-AgNPs nanocomposite was prepared by ex-situ

peroxide, ether, hydrochloric acid and silver nitrate,

method. Aqueous disperson of GO was prepared by

ascorbic acid, DPPH were purchased from Merck

dispersing 35mg of GO in 50ml double distilled water

Specialties Private limited.

through sonication. Freshly prepared AgNPs was

B. Preparation of Graphene Oxide:

added drop-wise to GO dispersion using pressure

Synthesis of graphene oxide was done by improved

equalizing funnel with continuous stirring. After

hummer method [20]. The mixture of concentrated

complete addition sol was stored at room temperature.

H2SO4 and H3PO4 in 9: 1 ratio which provides strong

E. DPPH radical scavenging activity:

acidic condition was added in reaction assembly to a

The scavenging of (DPPH) radical by nanoparticles

mixture of graphite powder (3gm). KmnO4 (6 time wt

and nanocomposites was analysed by modifying the

equivalent to Graphite powder) was added slowly to

method of Shimada et al. [21]. A 0.8 ml of GO-AgNPs

the above mixture and heated to 50 °C with constant

(1420

stirring for 12 h. The reaction was cooled to room

prepared DPPH solution (0.2 mM in Methanol) were

temperature and poured onto ice (400 mL) containing

added to the phosphate buffer solution (PBS, 7.3 pH)

30% H2O2. Suspension was filtered through polyester

and allowed to react for 30 minutes in dark. Blank

fibre cloth and filtrate was centrifuged at 4000 rpm.

samples contained PBS (pH 7.3) with ascorbic acid as

The supernatant solution was decanted and remaining

standard. The scavenged DPPH was then monitored

solid material was washed in succession with copious

spectrophotometrically by measuring the absorbance

amount of double distilled water, 30% HCl, ethanol

at 517 nm. The % scavenging ability was determined

(200ml). Finally, it was coagulated with 200 mL of

as follows;

g/mL) nano-composites and 1 ml of freshly

)

ether and obtained solid material was vacuum-dried
overnight at room temperature.

×100

C. Preparation of Silver Nanoparticle:
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III. CHARACTERIZATION
Synthesis of AgNPs and GO-AgNPs nano-composites
were checked by recording UV-Visible (UV-Vis)
spectra using spectrophotometer (Cary60 UV-VIS
spectrophotometer) on respective sol. Crystallographic
phase of obtained products were determined using Xray powder diffractometer (XRD), Bruker, D8
ADVANCE (Bruker Corporation, Tokyo, Japan)
having monochromatic CuKα radiation (λ = 1.5406 Å)
at 40 kV and 40 mA. Scan rate was 50/ min between
the angles 50-800. Surface morphology was observed
using Field Emission Scanning Electron Microscope
(FE-SEM), HITACHI S-4800, operated at 5 to 15 Kv.
Suspension was drop casted onto carbon tape and
dried at room temperature. Energy Dispersive X-Ray
Spectroscopy (EDS) attached to FE-SEM was used for
element analysis.

Crystallographic nature and purity of prepared GO,
AgNPs and GO-Ag nanocomposite were investigated
by XRD and shown in Fig 2. In case of GO diffraction
line was observed at 8.4o due to the (001) plane.

Particle size and zeta potential of AgNPs observed by
particle size analyzer (Malvern Instruments, UK).
Chemical nature of prepared composite material was
investigated using Fourier Transform Infra-red (FTIR)
spectroscopy

Fig 1. UV-Visible spectra of GO, AgNPs and GO-AgNPs nanocomposites

using

Shimadzu-8400

spectrometer

within the frequency range 4000 to 400 cm-1. Reported
spectra are averaged of 100 scan with the resolution of
2 cm-1.

Determined d-spacing (1.04 nm) indicates the
exfoliated graphitic sheet due to oxidative treatment
[20, 23-24]. In case of AgNPs and GO-Ag, diffraction
lines are observed at 37.5o, 43.7 o, 63.5oand 77.1o due
to (111), (200), (220) and (311) planes of cubic phase
of metallic Ag (JCPDS No. 04-0783), respectively.
Disappearance of GO diffraction line for nanocomposites is attributed to the increase in exfoliation

IV. RESULTS AND DISCUSSION:
Figure 1 depicts the UV- visible spectra of GO,

of GO sheets due to encapsulated or sandwiched
AgNPs in between sheets.

AgNPs and GO-AgNPs. GO shows absorbance band
ca.230 nm along with small hump at 310 nm. Former
band is due to the - * transition of C=C skeleton and
hump is attributed to the n- * transition of C=O
functionalities on GO. AgNPs shows absorbance band
at 434 nm, a characteristics to the surface Plasmon
resonance for silver nanoparticles [22]. GO-AgNPs
suspension

also

exhibits

the

well

determined

absorbance band at 434 nm and suggest the presence
of AgNPs along with GO.
Fig 2. X-ray diffractogram of AgNPs, GO and GO-AgNPs nanocomposites.
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FTIR spectrum of AgNPs shows vibration band at
-1

AgNPs stabilized through the formation of protein

-1

3470 cm and 1637 cm due to O-H and COOH group, layer on the surface of nanoparticle and play important
respectively. These bands arise due to presence of

role for binding with oxygen functionality of GO [26].

volatile oils Eugenol and Flavonoid originated from
clove extract. Additional bands at 1383 cm-1 and 1071
cm-1 represents germinal methyl and ether linkage
respectively [25]. In case of GO, vibration bands were
observed at 3400 cm-1, 1715 cm-1, 1510 cm-1 and
1145 cm-1 corresponds to the O-H, C=O

of

carboxylic acid and ester functionalities [20,23] .
While for GO-AgNPs, O-H vibration band get
disappeared.

Moreover,

vibration band

due

Fig 4 . FE-SEM images of GO and GO-AgNPs nano-composites.

to

carboxylic acid became sharp with decrease in height
than C=C aromatic carbon (positioned at 1510 cm-1).

Antioxidant property:

Stretching frequency of carboxylic ester also diapered.

The antioxidant activity of AgNPs, GO, GO-AgNPs

All these modifications in FTIR spectrum of Ag-GO

was evaluated using DPPH scavenging activity. The

suggests the interaction between Ag and oxygenated

DPPH assay method is based on the reduction of

functionalities of GO and acts as an anchoring sites for

DPPH, a stable free radical [27]. The free radical

AgNPs.

DPPH with an odd electron gives a maximum
absorption

at

517nm

(purple

colour).

When

Antioxidants react with DPPH, it becomes paired off
and reduced to the DPPHH with decrease in
absorbance due to the de-colorization [28-29]. This
test has been the most accepted model for evaluating
the free radical scavenging activity of any new drug.
As shown in Fig. 5 significant difference in the
antioxidant activity was observed. AgNPs, GO and
GO-AGNPs shows 74.81 ± 2 %, 48.66 ± 2 % and
Fig 3. FTIR spectra of GO and GO-AgNPs nano-composites.

84.76 ± 2 % DPPH scavenging activity, respectively.
Result shows prepared GO-AgNPs composites gives

FE-SEM images of GO and GO-AgNPs are depicted
in Fig 4. Sheet like structure with wrinkled surface is
observed for GO. An approximate sheet dimension is
about few micrometers. AgNPs seems to be uniformly
distributed and anchored on GO sheet. Oxygenated
functionalities on GO may act as anchoring sites for
the AgNPs deposition. Fine size stability of AgNPs
may be due to the formation of protecting layer of

highest antioxidant activity which may be due to
synergistic effect of AgNPs and GO. Antioxidant
activity of tested compound was compared with
standard

ie.

Ascorbic

acid

with

different

concentrations (as shown in supporting information)
and it was found to be equivalent to 70 M standard
ascorbic acid.

active constituents present in clove ie. Eugenol,
flavonoids eugenin, kaempferol, rhamnetin etc. Faria
et al. also reported that biologically synthesized
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[5]

[6]

[7]

[8]

[9]
Fig 5. % Antioxidant activity of AgNPs, GO and GO-AgNPs nanocomposites.

[10]

V. CONCLUSION
GO-AgNPs nano-composites were prepared through

[11]

eco friendly and ex-situ reduction of AgNO3 using
clove extract followed by solution mixing of AgNPs

[12]

and GO dispersion. Presence of oxygen functionalities
on GO surface helps to anchored AgNPs. Antioxidant
assay was done on GO-AgNPs nano-composite with
DPPH and compared with Ascorbic acid as standard.

[13]

[14]

Results show enhanced antioxidant property of GOAgNPs due to synergetic effect on addition of two

[15]

antioxidant materials.
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Fig S3: Images of % DPPH Scavenging Activity of AgNPs, GO and
GO-AgNPs nanocomposite

Figure caption:
Fig 1: UV-Visible spectra of GO, AgNPs and GO-AgNPs nanocomposites
Fig 2: X-ray diffractogram of AgNPs, GO and GO-AgNPs nanocomposites.
Fig 3: FTIR spectra of GO and GO-AgNPs nano composites.
Fig 4: FE-SEM images of GO and GO-AgNPs nano-composites.
Fig5: % Antioxidant activity of AgNPs, GO and GO-AgNPs nanocomposites.

Supporting Information:

Fig S1. % DPPH Scavenging Activity of standard Ascorbic acid

Fig S2: Particle size silver nanoparticles
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ABSTRACT
Spider silk reported many physical, chemical, biological and pharmacological activities. For studying spider
silk in native form it is important that it must be in pure form and free from contamination. So current study is
based on harvesting spider silk in laboratory condition. Here we prepare a mechanical wheel over that the silk
thread get collected. For that standardization of spinning of harvesting unit that is speed of pulley is necessary.
We tried different motor speed. We find the 5RPM is moderate speed for harvesting silk from different spider
species.
KEYWORDS: Spider, Silk ,Harvester
So here we point the study for Harvesting of pure
INTRODUCTION
In animal kingdom 45753 species of spider are
spider silk in laboratory condition.
present (Class Arachnida) (World Spider Catalog,
Material and method
2015). Out of which some species secrets silk. Silk
Animal Used
from spiders has also generated considerable
Signature spider and giant wood spider species
scientific potential in recent years. Over the past
were collected from North Maharashtra region. The
two decades, scientists have been attempting to
spider species were identified with the help of keys
unravel the molecular details of spider silks
for Indian spiders mentioned by Tikader, Pocock
because these composite materials offer a broader
and Platnick.
range of diverse mechanical properties. Spider silk
Electrical Instrument
fibers have remarkable mechanical properties and
Motors From 3.5 RPM to 500 RPM speed were
certain threads are superior to Nylon, Kevlar and
used to observed the spin the spider silk over the
high-tensile steel. As advances in the processes for
pulley (diameter 8cm), which attached over the
their synthesis, processing, and extrusion continue
shaft of motor (Figure-1).
to emerge it presents scientists with exciting
Experimentation
opportunities for developing new classes of
The spider species were anesthetized then transfer
biomaterials. Spider silk proteins are synthesized
to the mounting tray. Spider species mount there
from specialized abdominal glands that function as
and with the help of sterilized forceps a thread of
bio-factories to produce large quantities of silk
silk from the spinneret gland of spider was pulled
fibroins; these fibroins are spun into silks with
out slowly and placed over the arm of pulley and
different
properties,
compositions
and
motor was started.
morphologies. Silks also have been shown to have
The speed of different motors used in the
piezoelectric properties and stability over a range
experiment and their effect for harvesting spider
of temperatures (Ando et al., 1980).
silk is given in following table 1.
Spider silk shows lots Physical properties and
Results
physical importance as using spider silk as using
The speed of motor of harvesting unit from
spider silk we can prepare bullet proof jacket light500RPM to 45 RPM was too high and it breaks the
weight clothing, rope, nets, seat belts, parachutes
spider silk after attaching it to the pulley. The
etc. It also used in optical industry and as
speeds of 10 RPM do not break the silk but it
biodegradable material.
causes stress over the animal. The speed of 5 RPM
Silk have biomedical importance due to its
was the best for harvesting silk from Signature and
chemical properties. It has antimicrobial, wound
giant wood spider. The 3.5 RPM was lose the
healing, Bone regeneration and nerve regeneration
strength over the pulley therefore it become coiled
etc. medicinal properties. It is biocompatible
near the spinneret gland and then it affects the
material so used in drug delivery system.
animal.
Spider silk have so many useful properties those
The silk harvested from this technique was free
are useful to human being but it must be in pure
from dust, waste material and the food particles
form. The Spider silk (Web) collected from field or
those remain left over by spider. As this spider silk
natural habitat contains dust as well as the
is pure it is used to check its mechanical, physical,
remaining waste of it food (Pray) which eaten by
biochemical and pharmacological activities.
the spider.
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Conclusion
The motor with 5 RPM shows good results in
harvesting spider silk from different spider species
without breaking and harming the animal.
Therefore it may conclude that this speed probably
may be used for various spider species.

2.

3.
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Figure-1: The Spider Silk Harvester
Table 1 RPM standardization for harvesting spider silk of signature spider and giant wood spider species
Sr. No.
Speed of Motor (RPM)
Observation
Speed was too high and silk thread was not come continuously it
01
500
breaks immediately after attaching to the pulley of machine.
Speed was too high and Silk thread was not come continuously it
02
100
breaks fast in few seconds after attaching to the pulley of machine.
Speed was too high and Silk thread was not come continuously it
03
60
breaks in few seconds after attaching to the pulley of machine.
Silk thread was not come continuously it breaks within a minute after
04
45
attaching to the pulley of machine.
Silk thread was come continuously on the pulley of the machine.
05
10
Speed was moderate but not suitable to all species of spiders
Silk thread was come continuously on the pulley of the machine. Best
06
05
speed to harvest silk from the spinneret gland of the spider.
Silk thread was come continuously on the pulley of the machine. But
07
3.5
not evenly
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Abstract — Green synthesis of nanoparticles is a method of synthesis requires short period of time for
novel way to synthesis nanoparticles by using synthesis of large quantity of nanoparticles, this
biological sources. It is gaining attention due to its method requires capping agents for size stabilization
cost effective, eco-friendly and large scale production of the nanoparticles.
possibilities. In this present study Azadirachta indica
.
was taken to investigate their potential for
II. MATERIALS AND METHODS
synthesizing silver nanoparticles. The silver
nanoparticles synthesized were confirmed by change
A. MATERIAL
of colour to dark brown due to the phenomenon of
surface plasmon resonance. The characterization Plant Sample of Azadirachta indica leaves, chemical
studied was done by Scanning electron microscopy regent such as Silver Nitrate (AgNO3), Nutrient agar,
(SEM), Fourier Transmission infrared spectroscopy Nutrient broth.
(FTIR). All the plants synthesized silver nanoparticles B. CHARATERIZATION TECHNIQUES
show good antimicrobial activity against clinically
i.
Fourier
Transmission
Infrared
important
pathogens
Staphylococcus
aureus,
Spectroscopy
(FTIR):
Klebsiella pneumoniae, Vibrio cholera and
FTIR is chemical analytical method which
Escherichia coli.
measures infrared intensity v/s wavelength or wave
number of light. FTIR spectroscopy detects the
Keywords — Green synthesis, SEM, FTIR
vibration characterstics of chemical functional
groups[4]. The silver nanoparticle synthesis FTIR data
I. INTRODUCTION
In recent days nanotechnology has induced great measures interaction between Ag salts and protein
scientific advancement in the field of research and molecule. The characterizations of functional groups
on the surface of AgNPs by plant extracts were
technology. Nanotechnology is the application of
invested[1].
science and technology to control matter at the
molecular level. At the nanoscale level, the properties
ii.
SEM Analysis:
of matter are significantly different from their
Scanning
electron microscope (SEM) analysis the
macroscopic bulk properties. Nanotechnology is also
employed to characterization of size, shape &
referred to the ability for designing, characterization,
morphologies of formed nanoparticles also gives highproduction and application of structures, devices and
resolution images of the surface of a sample. The
systems by controlling shape and size at the
SEM works as same principle as an optical
nanometer scale. Nanotechnology is the study and
application of small object which can be used across microscope, but it measures the electrons scattered
all fields such as chemistry, biology, physics, material from the sample rather than photons.The
Morphological characterization of the samples was
science and engineering. [1]
done using SEM analysis[4].
However, there is still need for economic
commercially viable as well as environmentally clean
synthesis route to synthesize the silver nanoparticles. III. SYNTHESIS OF SILVER NANOPARTICLES
Silver is well known for possessing an inhibitory
The following procedure is adpoed for preparation
effect toward many bacterial strains and
of
plant
extract. Initially healthy plant samples were
microorganisms commonly present in medical and
collected
from the locality of Ratnagiri, India and
industrial processes. In medicines, silver and silver
were
cleaned
properly in tap water. The samples were
nanoparticles have a ample application including
shade
dried
and
homogenised to fine powder using a
skin ointments and creams containing Silver to
motor.
25
gram
of
powder is taken and mixed into the
prevent infection of burns and open wounds, medical
100
ml
of
distilled
water. Were the mixture boiled in a
devices and implants prepared with silver-impregnated
500
ml
Erlenmeyer
flask were temperature is
polymers. In textile industry, silver-embedded fabrics
0
maintained
90
C
up
to
15
to 20 min. The solution was
are now used in sporting equipment[6]. Nanoparticles
then
kept
at
room
temperature
to cool down. The plant
can be synthesized using various approaches including
extract
was
then
filtered
out
by using vacuum
chemical, physical, and biological. Although chemical
filtration[5].
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Plant extract was incubated in dark for 24 hours at
room temparature. After 24 hours, 10 ml plant extract
pipette out and take into the 500 ml Erlenmeyer flask.
Take 0.1 N silver nitrate solutions in burette and
added to the 10 ml of plant extract and stirred
continuously. Change in the colour of the solution
from pale yellow to dark brown, stop the addition of
silver nitrate solution[4].
IV. RESULTS AND DISCUSSIONS
A. FORMATION OF SILVER NANOPARTICLES
Reduction
of
silver
ions
into
silver
nanoparticles during exposure to plant extracts
was observed as a result of the colour change
from pale yellow to dark brown. The formation of
silver nanoparticles was preliminary confirmed by the
colour changes from pale yellow to dark brown.
Development of dark brown colour is due to the
Surface Plasmon Resonance phenomenon property of
silver nanoparticles. The metal nanoparticles have
free electrons, which give observed around nm in
case of Azadirachta indica[2].

Fig.2 FTIR Spectra of Azadirachta Indica Leaves
C. SEM ANALYSIS
SEM provided further insight into the morphology
and size details of the silver nanoparticles. Figure 3
shows that SEM images at 500 nanometer scale.
The micrographs of nanoparticles obtained in the
filtrate showed that silver nanoparticles are spherical
shaped well distributed without aggregation in
solution with an average size of 35-65 nm.
Azadirachta indica procumbens and aeglemarmelos
extracts formed approximately spherical, triangular
and cuboidal silver nanoparticles respectively[4].
These may be due to availability of different quantity
and nature of capping agents present in different leaf
extract.

Fig. 1 Synthesis of Nanoparticles
B. FTIR ANALYSIS
FTIR spectrum clearly illustrates the bio
fabrication of silver nanoparticles mediated by the
plant extracts. Figure 2 shows the FTIR spectrum of
azadirachta indica mediaited synthesised silver nano
particles, the silver nitrate salt and dried azadirachta
indica plant extract, in AgNO3 peaks were observed at
3692cm-1,which is associated OH stretching which
having functional group alcohol, phenol. Azadirachta
indica plant extracts peak were observed at 1699.94
cm-1, 1560.13 cm-1, 1095.37 cm-1, 697.141 cm-1,
563.112 cm-1, 523.57 cm-1, 504.29cm-1 which are
associated C=O stretch, CH stretch, C–N stretch, C–
Brstretch respectively. Azadirachta indica plant
extracts peak were observed at 1699.94 cm-1, 1560.13
cm-1, 1095.37 cm-1, 697.141 cm-1having functional
group Hydrogen bonded alcohols and phenols α, β
unsaturated aldehyde and phenols, aliphatic amines,
alkyl halides respectively. 563.112 cm-1, 523.57 cm-1,
504.27 cm-1 synthesized silver nanoparticles were
observed surrounded by proteins and metabolites such
as tarpenoids having functional group as above[1].
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Fig.3 SEM Image of Silver Nanoparticles
V. CONCLUSIONS
Biological synthesis of nanoparticles has upsurge in
the field of nanobiotechnology to create novel material
that are eco-friendly cost effective stable nanoparticles
with great importance for a wider application in the
area of electronics, medicines and agriculture. In these
current work nanoparticles were synthesized
biologically using the azadirachta indica leaves extract.
These method is purely as per green chemistry as well
as completely toxic free chemical synthesis method in
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this respect nature has provide exciting possibilities
of utilizing biological system for this purpose.
The SEM studies were helpful at deciphering their
morphology and distribution. FTIR studies confirmed
the bio fabrication of the silver nanoparticles by the
action of different photochemical with its different
functional groups present in the extract solution.

[4]

[5]
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Abstract — Green synthesis of nanoparticles is a
novel way to synthesis nanoparticles by using
biological sources. It is gaining attention due to its
cost effective, eco-friendly and large scale production
possibilities. In this present study Azadirachta indica
was taken to investigate their potential for
synthesizing silver nanoparticles. The silver
nanoparticles synthesized were confirmed by change
of colour to dark brown due to the phenomenon of
surface plasmon resonance. The characterization
studied was done by UV-vis spectroscopy, Fourier
Transmission infrared spectroscopy (FTIR). All the
plants synthesized silver nanoparticles show good
antimicrobial activity against clinically important
pathogens
Staphylococcus
aureus,
Klebsiella
pneumoniae, Vibrio cholera and Escherichia coli.
Keywords — Green synthesis, UV-Visible Spectra,
FTIR
I. INTRODUCTION
In recent days nanotechnology has induced great
scientific advancement in the field of research and
technology. Nanotechnology is the application of
science and technology to control matter at the
molecular level. At the nanoscale level, the properties
of matter are significantly different from their
macroscopic bulk properties. Nanotechnology is also
referred to the ability for designing, characterization,
production and application of structures, devices and
systems by controlling shape and size at the
nanometer scale. Nanotechnology is the study and
application of small object which can be used across
all fields such as chemistry, biology, physics, material
science and engineering. [1]
However, there is still need for economic
commercially viable as well as environmentally clean
synthesis route to synthesize the silver nanoparticles.
Silver is well known for possessing an inhibitory
effect toward many bacterial strains and
microorganisms commonly present in medical and
industrial processes. In medicines, silver and silver
nanoparticles have a ample application including
skin ointments and creams containing Silver to
prevent infection of burns and open wounds, medical
devices and implants prepared with silver-impregnated
polymers. In textile industry, silver-embedded fabrics
are now used in sporting equipment[6]. Nanoparticles
can be synthesized using various approaches including
chemical, physical, and biological. Although chemical
method of synthesis requires short period of time for
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synthesis of large quantity of nanoparticles, this
method requires capping agents for size stabilization
of the nanoparticles.
II. MATERIALS AND METHODS
A. MATERIAL
Plant Sample of Azadirachta indica leaves, chemical
regent such as Silver Nitrate (AgNO3), Nutrient agar,
Nutrient broth.
B. CHARATERIZATION TECHNIQUES
i.
UV-Visible Spectra Analysis:
Absorbance spectroscopy is used to determine the
optical properties of a solution. A Light is send
through the sample solution and the amount of
absorbed light is measured.. The silver nanoparticles
were confirmed by measuring the wave length of
reaction mixture in the UV-vis spectrum of the Perkin
Elmer spectrophotometer at a resolution of 1 nm (from
300 to 600 nm) in 2 ml quartz cuvette with 1 cm path
length.
ii.

Fourier
Transmission
Infrared
Spectroscopy (FTIR):
FTIR is chemical analytical method which
measures infrared intensity v/s wavelength or wave
number of light. FTIR spectroscopy detects the
vibration characterstics of chemical functional
groups[4]. The silver nanoparticle synthesis FTIR data
measures interaction between Ag salts and protein
molecule. The characterizations of functional groups
on the surface of AgNPs by plant extracts were
invested[1].
III. SYNTHESIS OF SILVER NANOPARTICLES
The following procedure is adpoed for preparation
of plant extract. Initially healthy plant samples were
collected from the locality of Ratnagiri, India and
were cleaned properly in tap water. The samples were
shade dried and homogenised to fine powder using a
motor. 25 gram of powder is taken and mixed into the
100 ml of distilled water. Were the mixture boiled in a
500 ml Erlenmeyer flask were temperature is
maintained 900C up to 15 to 20 min. The solution was
then kept at room temperature to cool down. The plant
extract was then filtered out by using vacuum
filtration[5].
Plant extract was incubated in dark for 24 hours at
room temparature. After 24 hours, 10 ml plant extract
pipette out and take into the 500 ml Erlenmeyer flask.
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Take 0.1 N silver nitrate solutions in burette and
added to the 10 ml of plant extract and stirred
continuously. Change in the colour of the solution
from pale yellow to dark brown, stop the addition of
silver nitrate solution[4].

observed surrounded by proteins and metabolites such
as tarpenoids having functional group as above[1].

IV. RESULTS AND DISCUSSIONS
A. FORMATION OF SILVER NANOPARTICLES
Reduction
of
silver
ions
into
silver
nanoparticles during exposure to plant extracts
was observed as a result of the colour change
from pale yellow to dark brown. The formation of
silver nanoparticles was preliminary confirmed by the
colour changes from pale yellow to dark brown.
Development of dark brown colour is due to the
Surface Plasmon Resonance phenomenon property of
silver nanoparticles. The metal nanoparticles have
free electrons, which give observed around nm in
case of Azadirachta indica[2].

Fig.2 FTIR Spectra of Azadirachta Indica Leaves
C. UV-VIS SPECTROPHOTOMETER ANALYSIS
The reduction of pure Ag+ ions was monitored by
measuring the UV-Vis spectral of the reaction medium
at 5 hours after diluting small aliquot of the sample
into distilled water[3]. UV-VIS spectrophotometer
(carry
4000
UV/Vis
spectrophotometer).The
absorption
maxima
for
the
biosynthesized
nanoparticles were noted in the visible range of 300500 nm. The typical absorption maxima for silver
nanoparticles synthesized was obtained at around 362
nm as shown in figure 3.

Fig. 1 Synthesis of Nanoparticles

B. FTIR ANALYSIS
FTIR spectrum clearly illustrates the bio
fabrication of silver nanoparticles mediated by the
plant extracts. Figure 2 shows the FTIR spectrum of
azadirachta indica mediaited synthesised silver nano
particles, the silver nitrate salt and dried azadirachta
indica plant extract, in AgNO3 peaks were observed at
3692cm-1,which is associated OH stretching which
having functional group alcohol, phenol. Azadirachta
indica plant extracts peak were observed at 1699.94
cm-1, 1560.13 cm-1, 1095.37 cm-1, 697.141 cm-1,
563.112 cm-1, 523.57 cm-1, 504.29cm-1 which are
associated C=O stretch, CH stretch, C–N stretch, C–
Brstretch respectively. Azadirachta indica plant
extracts peak were observed at 1699.94 cm-1, 1560.13
cm-1, 1095.37 cm-1, 697.141 cm-1having functional
group Hydrogen bonded alcohols and phenols α, β
unsaturated aldehyde and phenols, aliphatic amines,
alkyl halides respectively. 563.112 cm-1, 523.57 cm-1,
504.27 cm-1 synthesized silver nanoparticles were
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Fig. 3 UV˗Visible Spectrum of Silver Nanoparticles
V. CONCLUSIONS
Biological synthesis of nanoparticles has upsurge in
the field of nanobiotechnology to create novel material
that are eco-friendly cost effective stable nanoparticles
with great importance for a wider application in the
area of electronics, medicines and agriculture. In these
current work nanoparticles were synthesized
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biologically using the azadirachta indica leaves extract.
These method is purely as per green chemistry as well
as completely toxic free chemical synthesis method in
this respect nature has provide exciting possibilities
of utilizing biological system for this purpose.
The UV absorption peak at 362nm clearly indicates
the synthesis of silver nanoparticles. The SEM studies
were helpful at deciphering their morphology and
distribution. FTIR studies confirmed the bio
fabrication of the silver nanoparticles by the action of
different photochemical with its different functional
groups present in the extract solution.
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Synthesis, Characterization And Microbial Screening of Oxime
And Hydrazone Derivatives of 2,5-Dichloro 3,4-Diformyl (NSubstituted Phenyl) Pyrroles
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substituted phenyl) pyrroles with the hope to get
Abstract — Oxime compounds frequently exhibit
some biologically active compounds.
satisfactory fungicidal & insecticidal activities and
many of them have the characteristics of low toxicity
Materials
&
methods
:
and residue1. Since 1963, scientists have discovered
All melting points were determined in open capillary
that Tranid could be used as an agricultural
& are uncorrected. I.R. spectra were recorded on
pesticides. Hydrazone derivatives have been
perkin-Elmer spectrum . H1NMR were recorded on
demonstrated to possess various pharmacological
Bruker DRX 500 mHZ . NMR spectrometer with
activities such as antimicrobial14, Antitumoral2,
DMSO-d6 as a solvent using TMS as internal
anticonvulsant3,
antimicrobacterial4,
and
reference . (chemical shift in ppm).
antimalerial.5
Genral procedure for preparation of oxime
derivatives of 2,5-dichloro -3,4-diformyl (NKey Words : Vilsmeier-Haack, succinimides,
substituted
phenyl)
pyrroles.
oximes, hydrazones
To a solution of III (1 mmole) in methanol was added
with stirring hydroxyl amine hydrochloride (2.4
Introduction
mmole) and sodium acetate (2.4 mmole) and stirred
The design and synthesis of oxime derivative have
at room temperature for another 40-60 minutes. The
been very popular for researchers due to their
reaction mixture was then poured on to crushed ice
biological and pharmacological activities 2.
whereupon white precipitate was formed.The product
Carboxylamine oxime esters and oxime-phosphates
was filtered off,dried and purified by recrystallisation
were applied to agriculture as a class of insecticides,
from aq.ethanol to form oxime derivatives of 2,5including
Aldicard,
Methomyl,
Thiofanox,
dichloro -3,4-diformyl (N-substituted phenyl)
Alanyacarb,
Phoxime,
Phoxime-methyl,
pyrroles.
Chlorpoxime, and U473193. Many synthetic methods
(IVa)
(E)-(2,5-dichloro-1-phenyl-1H-pyrroleof oximes and oxime derivatives 1-14 have been
3,4-diyl)
bis
(N-hydroxy
methanimine).
reported. Most of the compounds bearing chlorine
Mol. formula
:
C12H9O2N3Cl2
Physical
and alkoxy groups have good biological activities.
nature
:
yellowish
Hydrazone possessing an azomethine (-NH-N=CH-)
Yield (%) : 85 %
M.P : 40-420C Mol.
proton constitute an important class of compounds
Wt
:
298
for new drug development. Hydrazone moieties are
IR (KBr)cm-1
:
3400 (OH), 1654 (> C=N ).
also the most important pharmocophoric cores of
H1NMR (300MHz, DMSO-d6, ppm) : 7.54-7 (m,
several
anti-inflammatory
and
antiplatelate
4H, Ar) , 8.07 (s, 2H, 2CH=N), 8.98 (s, 2H, 2OH).
activities.19-21.
C13NMR
: 148 (>C=N), 119 (C-Cl), 121-129
The succinimides were synthesized from succinic
(ArC-H).
acid & substituted aryl amines. The succinimides on
Elemental Analysis: Calculated C-48.32, H-3.02, Ndiformylation using Vilsmeier-Haack reaction
14.09, Found, C-48.30, H-3.00, N-14.00.
formed 2,5-dichloro-3,4-diformyl (N-substituted
(IVb)
(E)-[2,5-dichloro-1-(4-chloro phenyl)-1Hphenyl ) pyrroles. These dichlorodiformyl pyrroles
pyrrole-3,4-diyl] bis(N-hydroxy methanimine).
having formyl groups & chlorine at ortho position to
Mol. formula
:
C12H8O2N3Cl3
Physical
each other may show promising precursors of other
nature
:
yellowish
novel pyrrole derivatives, keeping this view in mind
Yield (%) : 80 %
M.P : 115-1170C Mol.
we have carried out functional group interconversion
Wt
:
332.5
of these compounds into oxime and hydrazone
IR (KBr) cm-1 :
3309 (-OH) , 1658 (>C=N).
derivatives of 2,5-dichioro 3,4-diformyl (NH1NMR (300MHz, DMSO-d6, ppm) : 7.60-7.05
(m, 4H, Ar), 8.20 (s, 2H, 2CH=N), 8.90 (s, 2H, 2OH).
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C13NMR : 145 (>C=N), 120 (-C-Cl), 120-130 (Ar
C-H).
Elemental Analysis : Calculated C-43.30, H-2.40,
N-12.63. Found, C-43.28, H-2.38, N-12.60.
(IVc) (E)-[2,5-dichloro-1-(3-chloro phenyl)-1Hpyrrole-3,4-diyl] bis(N-hydroxy methanimine).
Mol. formula
: C12H8O2N3Cl3 Physical
nature : Brownish
Yield (%) : 75 %
M.P : 130-134 0C
Mol.
Wt : 332.5
IR (KBr)cm-1 : 3333 (-OH), 1614 (>C=N).
H1NMR (300MHz, DMSO-d6, ppm) : 7.44-7.20
(m, 4H, Ar-H), 8.30 (s, 2H, 2CH=N), 10.25 (s, 2H,
2OH).
C13NMR : 145 (>C=N), 120
(C-Cl), 120-130 (Ar C-H) .
Elemental Analysis : Calculated C-43.30, H-2.40,
N-12.63. Found, C-43.28, H-2.37, N-12.61.
(IVd)
(E)-[2,5-dichloro-1-(3-methoxy phenyl)1H-pyrrole-3,4-diyl] bis(N-hydroxy methanimine).
Mol. Formula : C13H11O3N3Cl2
Physical
nature : whitish
Yield (%) : 70 % M.P : 135-1370C
Mol.
Wt : 328
IR (KBr) cm-1 : 3410 (-OH), 1651 (-C=N).
H1NMR (300MHz, DMSO-d6, ppm) : 7.58-7 (m,
4H, Ar-H), 8.19 (s, 2H, 2CH=N), 10.19 (s, 2H, 2OH).
C13NMR : 144 (>C=N), 128 (-C-Cl), 130-135
(Ar C-H)
Elemental Analysis : Calculated C-47.56, H-3.35,
N-12.80. Found, C-47.54, H-3.33, N-12.78.
(IVe) (E)-[2,5-dichloro-1-(4-methyl phenyl)-1Hpyrrole-3,4-diyl] bis(N-hydroxy methanimine).
Mol. Formula : C13H11O2N3Cl2 Physical nature :
Grayish
Yield (%) : 72 %
M.P : 110-1120C
Mol.
Wt : 312
IR (KBr)cm-1 : 3430 (OH), 1640 (>C=N).
H1NMR (300MHz, DMSO-d6, ppm) : 7.55-7 (m,
4H, Ar-H), 8.23 (s, 2H, 2CH=N), 10.22 (s, 2H, 2OH).
C13NMR
: 149 (>C=N), 122 (C-Cl), 123-133
(Ar C-H)
Elemental Analysis : Calculated C-50.00, H-3.52,
N-13.46. Found, C-49.90, H-3.50, N-13.42.
(IVf) (E)-[2,5-dichloro-1-(naphthalene-1-yl)-1Hpyrrole-3,4-diyl] bis(N-hydroxy methanimine).
Mol. formula : C22H15O2N3Cl2 Physical nature :
Grayish
Yield (%) : 72 %
M.P : 150-1540C
Mol.
Wt : 424
H1NMR (300MHz,DMSO-d6, ppm) : 7.64-7 (m,
4H, Ar-H), 8.13 (s, 2H, 2CH=N), 10.14 (s, 2H, 2OH).
C13NMR : 155 (>C=N), 129 (C-Cl), 140-145 (Ar
C-H).
Elemental Analysis : Calculated C-62.26, H-3.53,
N-9.90. Found, C-62.24, H-3.50, N-9.88
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Genral procedure for preparation of Hydrazone
derivatives of 2,5-dichloro-3,4-difomyl (Nsubstituted phenyl) pyrroles.
To a solution of III (1 mmole) in ethanol (5 ml) was
added with stirring hydrazine hydrate (4 mmole, 99100%) and the mixture was refluxed for 30-40
minutes. On cooling at room temperature, the
reaction mixture was poured on to crushed ice
whereupon yellow crystalline mass of the product
which precipitated out was filtered off, washed with
cold ethanol and water, dried and purified by
recrystallisation from aq. Ethanol to give pure
compounds Va-e.
(Va)
2,5-dichloro-3,4bis
[(E)hydrazinylidenemethyl]-1-(phenyl)-1Hpyrrole.
Mol.
formula
:
C12H11N5Cl2
Physical nature :
Yellowish
Yield (%) : 70 %
M.P : 180-182 0C
Mol.
Wt
:
296
IR (KBr)cm-1
:
3335 (NH), 1600 (>C=N).
H1NMR (300MHz, DMSO-d6, ppm) : 7.54-7 (m,
4H, Ar-H), 8.30 (s, 2H, 2CH=N), 9.92 (s, 4H, 2NH 2).
C13NMR : 143 (>C=N), 119 (-C-Cl), 121-129 (Ar
C-H).
Elemental Analysis : Calculated C-48.64, H-3.71,
N-23.64. Found, C-48.62, H-3.69, N-23.60.
(Vb)
2,5-dichloro-3,4-bis[(E)hydrazinylidenemethyl]-1-(4-chlorophenyl)-1Hpyrrole.
Mol.
formula : C12H10N5Cl3
Physical nature :
whitish
Yield (%) : 70 %
M.P : 145-1470C Mol.
Wt : 330.5
IR (KBr)cm-1 : 3330 (NH), 1610 (>C=N).
H1NMR (300MHz, DMSO-d6, ppm) : 7.74-7 (m,
4H, Ar-H), 8.40 (s, 2H, 2CH=N), 9.90 (s, 4H, 2NH 2).
C13NMR : 148 (>C=N), 120 (C-Cl), 125-130 (Ar
C-H).
Elemental Analysis : Calculated C-43.57, H-3.02,
N-21.18. Found, C-43.55, H-3.00, N-21.15.
(Vc)
2,5-dichloro-3,4-bis[(E)hydrazinylidenemethyl]-1-(3-chlorophenyl)-1Hpyrrole.
Mol.
formula : C12H10N5Cl3
Physical nature :
whitish
Yield (%) : 75 %
M.P : 140-1420C
Mol.
Wt
:
330.5
IR (KBr)cm-1
:
3320 (NH), 1620 (>C=N).
H1NMR (300MHz, DMSO-d6, ppm) : 7.80-7 (m,
4H, Ar-H), 8.30 (s, 2H, 2CH=N), 9.70 (s, 4H, 2NH2).
C13NMR : 143 (>C=N), 119 (C-Cl), 121-129 (Ar
C-H).
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Elemental Analysis : Calculated C-43.57, H-3.02,
N-21.18. Found, C-43.55, H-3.00, N-21.15.
(Vd)
2,5-dichloro-3,4-bis[(E)hydrazinylidenemethyl]-1-(3-methoxyphenyl)-1Hpyrrole.
Mol. formula
: C13H13ON5Cl2
Physical nature :
whitish
Yield (%) : 78 %
M.P : 115-1180C
Mol.
Wt : 326
IR (KBr)cm-1 : 3330 (NH), 1610 (>C=N).
H1NMR (300MHz, DMSO-d6, ppm)
: 7.78-7
(m, 4H, Ar-H), 8.40 (s, 2H, 2CH=N), 9.90 (s, 4H,
2NH2).
C13NMR : 140 (>C=N),
121 (C-Cl), 125-135 (Ar C-H).
Elemental Analysis : Calculated C-47.85, H-3.98,
N-21.47. Found, C-47.83, H-3.95, N-21.45.
(Ve) 2,5-dichloro-3,4-bis[(E)hydrazinylidenemethyl]-1-(4-methylphenyl)-1Hpyrrole.
Mol. formula
: C13H13N5Cl2
Physical nature :
whitish
Yield (%) : 80 % M.P : 170-1720C
Mol.
Wt : 310
IR (KBr)cm-1 : 330 (NH), 1610 (>C=N).
H1NMR (300MHz, DMSO-d6, ppm) : 7.74-7 (m,
4H, Ar-H), 8.40 (s, 2H, 2CH=N), 9.90 (s, 4H, 2NH 2).
C13NMR : 143 (>C=N), 119 (C-Cl), 121-129
(ArC-H)
Elemental Analysis : Calculated C-50.32, H-4.19,
N-22.58. Found, C-50.30, H-4.15, N-22.55.
Table 1 Shows physical data of compounds
comp
R
M.F.
M.P(0C) Yield
(%)
IVa
-H
C12H9O2N3Cl2
40-42
85
IVb
4-Cl
C12H8O2N3Cl3 115-117
80
IVc
3-Cl
C12H8O2N3Cl3 130-134
75
IVd
3C13H11O3N3Cl2 135-137
70
OCH3
IVe
4-CH3 C13H11O2N3Cl2 110-112
72
IVf
ArC22H15O2N3Cl2 150-154
72
CH
Va
-H
C12H11N5Cl2
180-182
70
Vb
4-Cl
C12H10N5Cl3
145-147
70
Vc
3-Cl
C12H10N5Cl3
140-142
75
Vd
3C13H13ON5Cl2 115-118
78
OCH3
Ve
4-CH3
C13H13N5Cl2
170-172
80
Biological Testing of compounds :
Heterocyclic oxime and hydrazone compounds were
evaluated for antibacterial against Escherichia coli
(Ec),
pseudomona
S.
aeruginosa
(PA),
staphylococcus aureus (SA), Bacillus subtillis (BS),
and antifungal against candida
albicans (CA),
Asperginus niger (AN).
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The result were obtained in the form of clearing zone
and were recorded after the period of incubation
(370C for 24 hrs). The zone of inhibition was
measured in mm and data is presented in table 2
Culture name
Culture code
EC Escherichia coli
NCIM 1209
PA Pseudomonas aeruginosa NCIM 2036
SA Staphylococcus aureus
NCIM 2079
BS Bacillus subtilis
NICM 2250
AN Aspergillus niger
NICM 545
Media used
For bacteria
: Nutrient agar ( Hi-media)
For yeast
: MGYP
Inoculum size :
Bacteria
: 1 x 10 bacteria per ml.
Yeast
:
1 x 10 cells per
ml
 concentration of compound
(Prepared in ethanol) 100 µ gm 1 disc
 method used
“__” means no zone of inhibition.
( disc method, disc size 6mm)
Sr
1

compoun
d
IVa

2

IVb

3

IVc

4

IVd

5

IVe

6
7

IVf
Va

8

Vb

9

Vc

10

Vd

11

Ve

12

Chloram
phenicol
Ciproflox
acin

13

http://www.ijettjournal.org

EC

PA

SA

BS

CA

AN

23.9
4
13.4
3
10.4
5
14.6
4
10.1
2
8.81
10.2
3
10.1
2
12.2
5
10.1
1
12.1
4
28.6
7
21.1
1

22.2
5
12.5
6
9.48

24.0
1
17.9
7
10.7
8
11.3
3
8.94

21.23

-

-

15.56

-

-

10.12

-

-

11.22

-

-

11.24

-

-

9.50
9.24

10.11
9.68

-

-

8.13

10.47

-

-

9.06

13.30

-

-

11.0
5
10.2
3
29.6
3
22.3
3

10.12

11.2
4
11.1
2
9.16
9.13
11.1
3
11.1
4
11.0
9
10.1
2
24.4
4
22.2
3

-

13.60

-

-

26.30

NA

NA

21.23

NA

NA
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Conclusion:

Reaction scheme

In the above research work we conclude that,
the synthesized oxime and hydrazone compounds
possess good yield. Compound IVa is found to be
more antibacterial against EC, PA, SA and BS as
compared to standard drug. Compound IVb is
moderate in antibacterial activity against all the
strains used for testing. All the compounds are
characterized by IR, C13 NMR, H1NMR, Mass etc.
analytical methods.

R

OHC
SOCl2

COOH

COOH

Cl

0-50C

(III)

NH2OH
CHO

N

HON=HC
Cl

CH=NOH
N

Cl

Cl

(IV)

R

R

H2NN=HC

CH=NNH2

(III)
NH2NH2.H2O

Cl

N

Cl

(V)

Graph-2: Comparative antimicrobial activities for
compounds (Va-e)

EC
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Toxicity of Neem Leaf Extracts (Azadirachta indica) on DNA
and RNA Content in Different Organs of Grass carp
Ctenopharyngodon idella
Nutan D. Rathod
#Assistant Professor, Department of Zoology, Moolji Jaitha College, Jalgaon, India.
Abstract–The objective of this study was to determine
the toxicity of the neem leaf extracts from the neem
tree, Azadirachta indica; on common edible fish grass
carp (Ctenopharyngodon idella) as well as
investigation of its sublethal concentration for 24, 48,
72 and 96 hrs were observed on DNA and RNA
contents in selected tissues like gills, liver, kidney and
muscle of sample fish. Nucleic acids like DNA and
RNA react differently with the various concentration
and period of exposure. An overall decrease in nucleic
acid was noted in these contents which is statistically
significant.
Keywords— Azadirachta indica, toxicity, DNA, RNA,
Ctenopharyngodon idella.
I. INTRODUCTION
Azadirachta indica is a common medicinal plant in
India having high a wide spectrum of biological
activity and well known for its insecticidal properties
and one of the most promising natural compounds
(Winkaler et al., 2007; ICAR, 1993). Neem is called
„Arista‟ in Sankrit - a word that means „perfect,
complete and imperishable‟. This eco-friendly native
tree of India is perhaps most researched tree in the
world. The neem tree (Azadirachta indica) has been
the subject of at least 153 patents worldwide. Neem
has been used worldwide in traditional medicine for
various therapeutic purposes: anti-bacterial, antifungal, anti-viral and anti-fertility properties. Neem
has been used in India and other southeast countries
for thousands of years in agriculture, food storage and
incurring many diseases (Biswas et al., 2002; Das et
al., 2002). Water-soluble extract of Azadirachta indica
leaves was found to possess significant hypoglycemic,
hypolipidemic, hepatoprotective, antifertility and
hypotensive activities. Many researcher studies have
proven that neem has been used for insecticides,
fungicides and miticides. Neem plant and their
product have played a significant role. Neem has
proved to be one of the most effective for its various
products as biopesticides and reduce the chemical load
in the environment (Tiwari and Singh, 2003). The
aqueous extract of neem leaves and other neem-based
products have been extensively used in fish farms as
alternative for the control of fish parasites and fish fry
predators (Martinez, 2002). Although neem extract is
considered of low toxicity towards non-target aquatic
life, while long exposure to low concentrations of the
crude extract of A. indica delayed the growth of fish
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(Hassanein and Hanan, 2008). However, the impact
of neem extracts with reference to grass carp
Ctenopharyngodon
idella
is
very
limited.
Ctenopharyngodon idella is an important Indian grass
carp and widely cultivated in different parts of India
for edible and economic importance. Therefore, in this
study we aimed to evaluate the toxic effects of
aqueous leaf extract of A. indica on certain
biochemical parameters of Ctenopharyngodon idella.
The present study is also aimed at establishing the safe
limits of aqueous extracts of neem on water quality. In
order to achieve the desired results administrative and
technical measures based on well planned research
investigations are urgently necessary with increasing
public concern.
II. MATERIALS AND METHODS
A. Study Area
The Jalgaon district is situated in latitude 210 00‟
18.39” N and longitude 750 32‟ 47.99” E and is a part
of Maharashtra, India shown in Figure 1. (JalaSRI
Watershed surveillance Research Institute, Jalgaon,
ArcGIS 9.3.1). Mehrun Lake is located in latitude
20058‟29.80” N to 20059‟04.85”N and Longitude
75033‟39.90” E to 75034‟16.85” E. The lake is nearly
0.710355 Km2 and Perimeter is 3.93595 Km. It is an
important irrigation and drinking water source, and
bird nesting and visiting area.

Figure1: Map showing the Jalgaon, Maharashtra,
India. (Study area: latitude 210 00‟ 18.39” N and
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longitude 750 32‟ 47.99” E)-JalaSRI Watershed
surveillance Research Institute, Jalgaon, ArcGIS 9.3.1.

experimental fish. The water of appropriate
concentration of the neem leaf extract from the
experimental aquaria as well as of control was change
once in every twenty-four hours. Each treatment had
B. Sampling and Sample Preparation
Sampling was collected from the Mehrun Lake three replicates till the percentage mortality in each of
were selected for the present study. Selected common the tests was constant. Acute toxicity tests were
edible fish grass carp (Ctenopharyngodon idella) were conducted for 24, 48, 72 and 96 hours duration for
capture from Mehrun Lake, were selected and water neem leaf extract. After completion of the exposure
sample meant for physico-chemical analysis (Table-1). period, dead fishes were counted. From the number of
The freshwater fish Ctenopharyngodon idella with a dead fishes percentage mortality was calculated and it
length ranging from 5 to 8 cm and weight ranging was then converted in to probit kill values by means of
from 10  5 gms were collected and acclimatized for probit table and plotted against the logarithmic values
a week in Laboratory condition. The physico- of the respective concentration. While plotting
chemical parameters like pH, EC, air temperature, actually on the graph paper it was observed that very
water temperature, dissolved oxygen (Winkler‟s few of the values diverged from the straight line
technique), free CO2, carbonate, bicarbonate, total passing through most of them. To take an account of
alkalinity and acidity were studied frequently such diverting values, regression equations were work
following the standard procedures described in APHA, out by the statistical method described by Bailey,
(1998).
(1965). The regression equation between log
concentration (in ppm) (x) and probit mortality (y)
C. Preparation of aqueous Neem leaf extract
The Neem plant Azadirachta indica - fresh green was statistically calculated using the formula
leaves were collected during April and May from area (according to Finney, 1971) (Y = a ± b x) The Neem
of the botanical garden of M. J. College College, leaf extract is the least toxic of all the neem leaf
Jalgaon. Azadirachta indica (A. Indica) leaves were extracts its LC50 values for 24, 48, 72 and 96 hours are
dried and finely chopped then dissolved in tap water, 0.827, 0.671, 0.606 and 0.415 ppm respectively.
500 gms / L, for 24 hours at room temperature (Cruz Concentrations of metal level which significantly
et al., 2004). The mixture was filtered and the extract effects of neem leaf extract on sample fish were
was used immediately in the experiments in different observed (Table 1, 2 and 3) and Graph 1 and 2.
dilutions.
D. Biochemical parameters
Estimation of DNA and RNA was carried out as
III. TABLE I
described by the method of Schneider, (1957) using
diphenylamine and orcinol regents respectively.
Parameters
Site-I
Site-II
SiteHomogenates (10 mg . ml, w/v) were prepared in 5%
TCA at 900C, centrifuged at 5000 rpm for 20 min and
III
supernant was used for estimation. Calf thymus DNA
7.3
7.2
pH
7.2
and yeast RNA were used as standard for DNA and
6.2
5.8
RNA respectively. Both DNA and RNA have been
EC
5. 5
expressed as mg . mg tissue.
0
0
27 C
AIR TEMP
27 0C 27 C
Table -2: The DNA content (mg/mg) in selected
WATER TEMP

25 0C

25 0C

25 0C

OXYGEN CONTENT

3.32

3.36

3.35

FREE CARBON DIOXIDE

9.86

9.75

9.52

TOTAL ALKALINITY

72

75

76

(BROMOCRESOLINDICATOR)
ACIDITY

3.78

3.78

3.78

(PHENOL PHTHALEIN
METHODE)

All Parameter are expressed in mg/L except pH and
temperature.
D. Determination of LC50 value of neem leaf
extracts
For the experiment, the classical method used for
the evaluation of the toxicity of aqueous neem leaf
extract is to exposed groups of ten fishes in each
successive batch to different concentrations. The first
group was controls were maintained along with
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tissues of freshwater fish.
Tissues

Control

Neem Leaf extracts
24 hrs

48 hrs

72 hrs

96 hrs

Liver

3.69

2.48

1.92

1.58

1.22

S.D

0.773

0.624

1.284

1.624

1.822

P' value

0.01

0.01

0.01

0.01

%

-32.79

-47.96

-57.18

-66.93

Muscle

2.83

2.13

1.74

1.35

1.03

S.D

0.89

0.26

0.27

0.22

0.24

P' value

0.01

0.01

0.001

0.001

%

-24.73

-38.51

-52.29

-63.6

Gills

1.86

1.34

1.22

0.95

0.81

S.D

0.065

0.033

0.063

0.13

0.015

P' value

0.001

0.001

0.001

0.001

%

-27.95

-34.41

-48.92

-56.45
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Kidney

2.73

2.34

2.08

1.78

1.68

S.D

0.062

0.024

0.068

0.12

0.15

P' value

0.001

0.001

0.001

0.001

%

-14.28

-23.81

-34.79

-38.46

Graph-2

DNA expressed as mg . mg tissue
Graph-1

4
3
2

Liver

1

Muscle

0

7
6
5
4
3
2
1
0

Liver
Muscle
Gills
Kidney
24 hrs 48 hrs 72 hrs 96 hrs

Gills
24 hrs48 hrs

Kidney

72 hrs 96 hrs

Control

Neem Leaf extracts

Control
Neem Leaf extracts

Table -2: The RNA content (mg/mg) in selected
tissues of freshwater fish.
Tissues

Control

Neem Leaf extracts
24 hrs

48 hrs

72 hrs

96 hrs

Liver

6.89

5.36

4.72

4.02

3.44

S.D

0.32

0.05

0.11

0.26

0.38

0.001

0.001

0.001

0.001

-22.21

-31.49

-41.65

-50.07

P' value
%
Muscle

5.23

3.32

2.41

2.22

1.13

S.D

0.31

0.11

0.25

0.28

0.48

0.001

0.001

0.001

0.001

-36.52

-53.91

-57.55

-78.39

P' value
%
Gills

3.86

3.34

2.84

2.64

2.43

S.D

0.19

0.37

0.012

0.016

0.12

0.001

0.001

0.001

0.001

-13.47

-26.42

-31.61

-37.05

P' value
%
Kidney

4.52

4.11

3.86

3.42

2.76

S.D

0.28

0.27

0.49

0.012

0.17

0.01

0.01

0.001

0.001

-9.07

-14.6

-24.33

-38.93

P' value
%

RNA expressed as mg . mg tissue
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RESULTS AND DISCUSSION
Biochemical studies were done to understand the
changes in the glycogen, protein, lipid and nucleic
acid content in the gills, liver, kidney and muscle
tissues of grass carp (Ctenopharyngodon idella). Prior
to death, darkening of the exposed fish, erratic
swimming, and respiratory distress were observed.
The alterations were not uniform in all the tissues. In
case of control fish, biomolecules like DNA and RNA
of the 4 tissues are in the order as DNA: L > M > K >
G; and RNA: L > M > K > G.
Biochemical variations in relation to pesticide
toxicity indicate alteration in nucleic acid synthesis.
The level of DNA and RNA was found to be
decreased in the gills, liver, kidney and muscle of
Ctenopharyngodon idella. Despite the importance,
information on impact of neem extracts on DNA and
RNA are meager. Impairment of nucleic acid
metabolism results in deranged protein metabolism.
The decrease in nucleic acid suggests the decrease in
protein synthesis and further damage to the liver,
which is the major metabolic organ of drug
detoxification (Ramalingam et al., 2000). This is
because the animal requires more energy to overcome
the stress upon exposure to the neem extracts. From
the present investigation, it can be concluded that the
marked decrease in the DNA content. In case of DNA,
most decrease was found in the liver and least in the
kidney. These results are in accordance with the
results recorded by Hassanein (2004). Furthermore,
these results may also be due to damage occurred in
the DNA. This suggestion is supported by the marked
decrease DNA observed during the present study, as
well as the results of Akudugu et al. (2001) who
reported that DNA is a critical target for neem
intoxication. RNA plays significant role in protein
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synthesis. Hence, any alteration in RNA content
reflects on protein levels of the animals. Thus, this
RNA content can be show a relationship with the rate
of protein synthesis and thereby the protein level of
the animal. The former observations on protein
showed a greater decrease in the level after the
treatment with neem leaf extracts, which correlate
with the present results of RNA. This reduction in
RNA level thus reduces the protein level. In
conclusion, data collected in the present investigation
may suggest that these plant extracts are potential
inhibitor of DNA synthesis. Thus, it is possible that
these pesticides will have inhibited the enzyme
necessary for DNA synthesis. On compilation of the
results, it appears that the disruption of DNA synthesis
might have affected RNA synthesis and consequently
protein synthesis.
The above information is significant and essential
because the environmental factors and ecosystem in to
which the pesticides are introduced will determine
whether the material is toxic. It is therefore, necessary
to study the effect of synthetic pesticides, herbicide
and natural plant products (Neem leaf extract) on
commercially
important
freshwater
fish.
Establishment of suitable guidelines for the protection
of aquatic organisms against pollution is governed by
many factors. Some of these factors are the amounts
and types of chemical wastes present, the
interpretation of chemical residue analyses and the
degree of fluctuation in physical and chemical
environmental conditions. The resources of fishes that
can sustain regular and very productive fisheries are of
scientific interest. The significance of fishes in future
would be greater as a potential source for human
consumption and also in scientific research.
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Abstract

II. LITERATURE SURVEY

Robotics has been an important assistive
technology for the human being. The voice is a
signal of infinite information. The idea is to design
a robot which is to be used in dangerous area using
voice processing. A camera is mounted on its head,
so that it can monitor enemy remotely and provide
us status of surrounding area on screen. It uses
colour classification to detect enemy. In the
following article, it will indicate that the motivation
for the use of robots, within the military purpose is
the replacement of solder in war area.
Keywords- Enemy detection, robotics, voice processing,
wireless.

I.INTRODUCTION
Intelligent machines and robotic systems
with different level of complexity are used today
for performing
various processes in industries and in day to day
life. This paper is specially designed to save the life
of soldiers in war fields, which is an unmanned
ground vehicle. Robot is a Czech word which
meaning is “worker.” It can also be define as “a
machine that looks like a human being and perform
various complex task repetitively by a
mechanism”[1].
Now a days in India and other countries, most
of the political leader, VIP’s (very important
persons), soldiers, or the citizens are died because
of the lack in security provided by the
corresponding departments. Even today, in metro
and major cities, innocent people are dying because
of lack of security. Robots have been widely used
to execute difficult tasks when the working
environments are dangerous or even cannot be
reached by human [3].
In this system robot is develop by using
voice processing with purpose of human security in
highly hazardous area. In proposed robot camera
mounted on its head to monitor status of
surrounding environment. So these robots are the
replacement of soldiers in war areas. This type of
robot can also be used in star hotels, shopping
malls, jewellery shop for security [4].

During the 19 th and 20 th Centuries, the
development of is useful in many fields. Further
development in computer programming provide
engineers to build new features which were not
previously possible.
Jean-Christophe Lementec and Peter
Bajcsy presented a gesture recognition algorithm
using multiple orientation sensors with IS-300 Pro
Precision Motion Tracker by Inter Sense [8].
Next, Gesture Recognition Using LaserBased Tracking System was proposed by St’ephane
Perrin describes a finger gesture recognition system
based on an active tracking mechanism [7]
Tan Tian Swee introduced a Wireless Data
Gloves Malay Sign Language Recognition System
based on Hidden Markov Models (HMM) methods.
But in these system recognition takes place only
when the user wearing data glove[5].
Wheelchair
Control
system
was
introduced by Chun Sing Louis Tsui¹ which uses an
EOG- and EMG-Based Gesture Interface to
generate commands and control the speed of
wheelchair. But this system cannot be used for
longer period of time [6].
III.DESIGN IMPLEMENTATION
In the last few years the robot
manufacturers have made great efforts towards
creating “Human Machine Interfacing Device”
recognizing human gestures, recurring to visionbased systems or using finger gesture recognition
systems based on active tracking mechanisms. This
system uses voice processing for its operation.

Fig.1 Robot Module
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Relay Driver Applications
Operating temperature range is -200 to 850
c.

Fig. 2 Transmitter Section.
Transmitter section is connected to the PC as
soon as the system is started for real time
monitoring. It is use to transmit data serially.
IV.HARDWARE REQUIRMENT
(A) PIC18F4520 Controller
PIC18F4520 has 16 bit of instruction set with
Risk architecture. The RAM space is 12 bits,
addressed using a 4-bit bank select register and an
8-bit offset in each instruction. Some of the feature
of PIC18F4520 are as follows [11].
Call stack is 21 bits wide and much
deeper.
The call stack may be read and written
register.
Conditional branch instructions.
Indexed addressing mode (PLUSW).
The addition of another FSR register
(bringing the number up to 3).

Fig. 4 Pin diagram of ULN2803
(C) Stepper motor.
A stepper motor is an electromechanical
device which converts electrical pulses into discrete
mechanical movements. The shaft or spindle of a
stepper motor rotates in discrete step increments
when electrical command pulses are applied to it in
the proper sequence. The motors rotation has
several direct relationships to these applied input
pulses.
The sequence of the applied pulses is
directly related to the direction of motor shafts
rotation. The speed of the motor shafts rotation is
directly related to the frequency of the input pulses
and the length of rotation is directly related to the
number of input pulses applied. Here
Rotation of gun mounted on robot is depend on this
stepper motor.
(D) Zig-Bee
Zig-Bee was presented as the cheap alternative
of Bluetooth and Wi-fi in the beginning of last
decade. There was a demand for an ad-hoc
network, with limited resources and low cost but
with the ability to hold more client. The main
concept was that Zig-bee could adopt in different
aspects of everyday life and integrate human
interaction with the environment without noticing
by the user.

Fig.3 Pin diagram of PIC18F4520 Controller
(B) IC ULN2803
The ULN2803 is a 18 pin IC with dual in
line package. It is high voltage and high current IC
consist of 8 Darlington pair array. Some of the
feature of PIC18F4520 are as follows.
500 mA Rated Collector Current.
High-Voltage Outputs . . . 50 V
Output Clamp Diodes
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It is focused on monitoring, control and sensor
applications by means of low and green energy
consumption, while delivering reliability and
security. The first Zig-bee specification (the core of
Zig-bee standards) was publicly available in 2005
(1.0) while the second and current one was released
on 2007 (2.0). They were based on the lower level
specifications of IEEE 802.15.4 published in 2003
and 2006 respectively.Table 1 gives us the
comparison between all the 3 kinds of techniques.
When it comes to robot communication the
technique adopted should be such that it can cover
wide distance and provide good battery backup.
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When these aspects are considered Zig-Bee is a
better option than the others [9].
Table 1: Comparison of Wi-Fi, Bluetooth and
Zig-Bee.
Category

Wi-Fi

Bluetooth

Zig-bee

Distance

50m

10m

50m-1600m

Complexity

Very
Complic
ated

Complicat
ed

Simple

Linking
Time

Up to 3s

Up to 10s

30ms

Ease of
Use

Hard

Normal

Easy

1Mbps

250Kbps

Transition
speed

1-54
Mbps

(E) DC Motor
A DC Motor is a device that converts direct
current (i.e. electrical energy) into mechanical
energy. DC motor is used for movement of robot as
per the commands
A geared DC Motor has a gear assembly
attached to the motor. The speed of motor is
counted in terms of rotations of the shaft per
minute and is termed as RPM .The gear assembly
helps in increasing the torque and reducing the
speed. Using the correct combination of gears in a
gear motor, its speed can be reduced to any
desirable figure. This concept where gears reduce
the speed of the vehicle but increase its torque is
known as gear reduction [12].

V. SOFTWARE REQUIEMENT
MATLAB
A personal computer incorporating MATLAB is
used in this system for image processing of the
image captured by the camera. A MATLAB code is
to be developed for voice processing. MATLAB is
a matrix-based language. Since operations may be
performed on each entry of a matrix, “for” loops
can often be used. The MATLAB programs are
often much shorter and easier to read than
programs written for instance in C.

Fig. 5 Manual Operation of Robot

(F)PC

(a)

Through the PC different interrupt
command will be passed by the user which in turns
change the Robot direction [11].
(G) Camera
Camera is use for capturing the image of
the hazardous area and a camera which should
support a YUY2_640x480format is used. Here a
quantum 25MP camera is used having 10x digital
zoom. It also provides Snap shot mode for taking
all pictures [10].
(H)Microphone
Microphone is an acoustic sensor that
receives and recognizes spoken commands. The
user voice is recognize by microphone and convert
voice signal into electrical signal.
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(b)
Fig. 6 Automatic Operation of Robot
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VI RESULTS

Table 2: Status of bullets of gun before and after
operation.

In our system the robot detects the enemy
by using camera mounted on it. When robot detect
enemy it shown on screen using X and Y coordinates as shown in fig (9). Aerial view of the
robot and controller setup shown in fig (7).

Fig.7 Aerial view of the robot and controller

Fig. 8 Status of robot before enemy detection.

Target
No.

No. of Bullets
Before Enemy
After Enemy
Detection
Detection

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

VII.FUTURE SCOPE
To enhance camera quality for long
distance detection and in future wireless camera
will be recommended, as the wireless range of zigbee is 2 or 3 Km only. For the detection of exact
enemy the technique by using image processing
and database like face, dress, or other enemy
detectable property can be used.

VI.CONCLUSIONS

Fig. 9 Status of robot after enemy detection.
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In this system the robot is developed
which is operated by manually as well as by voice
processing. The robot is used for the security of
human being. It also provides security in dangerous
areas. Robot can give the exact detection of enemy
by identifying enemies colour code and shoot it
immediately and in this way finally it saves the
important life of human being. Hence this system is
useful for the solders of our Nation.
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Abstract— The manufacturing community is on the
cusp of a development and innovation. It is vital to
find the most cost-effective tools and processes to
increase productivity and decrease costs within a set
capital plan. Robotic automation is a significant part
of manufacturing process. Image processing has
become a highly adopted tool to improve the
productivity of robotic automation in all industries
and all facets of placement which offer tremendous
flexibility. The proposed paper gives comparison of
the robotic structure such as serial and parallel
manipulator and different technologies that have been
implemented. The proposed paper introduces a low
cost system that will automate the production of the
solar panels. This objective can be achieved by using
a delta robot along with control unit, image
processing and a camera. The delta parallel
manipulator is a mechanical structure that allows a
rigid body (called end effectors) to move with respect
to a fixed base. The position and the orientation of the
end effectors can be described by its generalized
coordinates which will be controlled by a control unit
and image processing.
keywords: Image processing, parallel manipulator, serial
manipulator .

A. Necessity
In recent years, photovoltaic industry has been
experiencing an enormous growth at the global level.
The increasing costs of conventional fuels as well as
the growing demand for Renewable Energy Sources
(RES) are known to be the main drivers behind this
rapidly expanding industry. Hence, robots in the
photovoltaic manufacturing process are important due
to their ability to significantly reduce costs while
continuing to increase their attractiveness compared to
manual
labour [13]. History has shown that
automation has played a significant role in reducing
manufacturing costs in many manufacturing industries.
Since the solar cells are fragile, in PV industries they
must be handled precisely and gently. Parallel
manipulators are suitable for such job which has good
repeatability and accuracy. Hence we need an
automotive system that will automate the process in
PV industry [13].
B. Objectives
The objectives of the proposed system are given

I. INTRODUCTION

below

• To select and design a parallel manipulator
This is era of automation where each and
robot for a required workspace.
every field is trying to automate the tasks. The robots
•
To
control the movements of the end effector
are one of the key structures used in automation. A
by
using a control unit.
robot may be defined as a machine that perform
• To develop a MATLAB code for the
various complex and often repetitive tasks; guided by
processing of the images captured by camera
automatic controls. Industries are the area where the
to calculate the positional information of the
automation is geared up to increment the productivity
object .
within given time period. One of such a industries is
• To obtain good repeatability and accuracy
photovoltaic industry. The global photovoltaic (PV)
with high speed movements of the robot.
manufacturing community is on the cusp of a
resurgence in investment, development and innovation,
II. LITERATURE SURVEY
a revolution that largely will be driven by technology.
Robotic automation is a significant part of solar cell
ABB Flexible Automation launched its Delta
manufacturing. One of the tasks in PV industry is to
robot
in 1999 under the name IRB 340 Flex Picker.
mount solar cells on the supportive base made up of
glass or any other substrate with gentle handling. This Three industry sectors were aimed: the food,
pharmaceutical, and electronics industries. The Flex
process can be done by using parallel manipulators.
Picker is equipped with an integrated vacuum system
capable of rapid pick and release of objects weighing

ISSN: 2231-5381

http://www.ijettjournal.org

Page 573

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

up to 1 kg. The robot is guided with a machine vision
system by Cognex and an ABB S4C controller. After
nearly ten years research and experience in the field of
packaging technology came Flex Picker IBR 360 with
the second generation of Delta ABB robots. This
second generation is even more efficient [10].
In 2004, the German company Bosch Group
purchased the SIG and SIG Pack Division Demaurex
and included it in their packaging technologies. Many
Delta robot models have been developed by BOSCH,
for example: XR31: higher performance and higher
reliability, XR22: a combination of compact design
and high accuracy, Paloma D2 built in stainless steel
in order to meet hygiene standards and regulations for
food industry. These robots have been placed in the
following production lines:1) Mono Packer 2) LDM:
A very flexible system used to place large volumes of
products in containers directly from the manufacturing
process. 3) Feed Placer [10].
André Olsson implemented the Pac Drive
automation system by ELAU is used to control
different applications with the same software. The
applications is programmed with help by the program
EPAS-4 and then transferred into a Pac Drive
controller which controls the motions of the different
drives in the system. The Pac Drive controller is the
brain of the system where the program code is stored,
which in turn synchronize and sends information over
a SERCOS bus to the different servo drives (MC-4
motor controllers) connected to the system. Each
servo drive then controls the motion of the motor shaft
using the information from the Pac Drive
controller[18].
Another system was implemented using
robot to play a game of checkers using
DSPIC30F4013 using its PWM modules. It involved
creating a GUI for two human players to interact with
and have the robot carry out the players’ actions on a
physical checkers board. A more complex system
using image processing software, the robot could then
operate independently of any controlling computer
implementation could have included giving the robot
an artificial intelligence for checkers and play against
the player. Our final implementation involved having
the robot draw pictures on a piece of paper using a
magic marker.
Filippo
Sanfilippo
and
Domenico
Prattichizzo proposed an Arduino microcontroller to
manage the robot via USB. They programmed the
Arduino to read OSC serial messages, and an interface
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for the iPhone that reads the accelerometer’s data and
sends them to a server application via OSC messages.
When the server receives them, it calculates inverse
kinematics and sends the joint angles’ values to the
Arduino. The angles are used to drive the motors [3].
III. SYSTEM DESIGN
Following fig.1. shows typical PV process steps. The
steps are broken into four basic groups where high
concentrations of robots are deployed. The ingot
processing step predominantly uses Cartesian gantries
and large articulated arms due to the requirement for
heavier payloads and large workspace optimization.
Wafer manufacturing uses a variety of arm types
depending on volume and process requirements. Cell
processing tends to use gantries, SCARAs and parallel
linked robots and the decision usually lies with the
reach and repeatability considerations. Module build
process uses parallel robots.

Fig.1: Typical PV process steps.

The comparison of the four robot categories of
industrial robots is shown in table I.
A robot is a reprogrammable multifunctional
manipulator designed to move material, parts, tools, or
specialized devices through variable programmed
motions for the performance of a variety of tasks.
Robots can be classified according various criteria,
such as degrees of freedom, kinematic structure, drive
technology,
workspace
geometry,
motion
characteristics, control. Serial robot consists of several
links connected in series by various types of joints,
typically revolute and prismatic. One end of the robot
is attached to the ground and the other end is free to
move in space. For a serial robot direct kinematics is
fairly straightforward, whereas inverse kinematics
becomes very difficult. Whereas parallel robot
manipulator is composed of two or more closed-loop
kinematic chains in which the end-effector (mobile
platform) is connected to the fixed base platform by at
least two independent kinematic chains. Between the
base and end effector platforms are serial chains called
limbs [1].The following table II shows the comparison
between serial and parallel robots.
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Table II: Characteristics of serial and parallel robot
Table I: Comparison of the four robot categories

Type
Cartesian
Robots

SCARA
Robots

Specification
• Too slow for
loading/unloading
using
• Cells require prealignment
• Less flexible when
reconfiguring for
different size wafers
is required
•

•

Articulate
d Robots

Delta /
Parallel
Robots

Faster and more
flexible than
Cartesian robots
when used with
vision guidance
Table mounted
versions could limit
work space and
multiple robots may
required to cover
pallet/matrix

•

Too slow for
loading/unloading

•

Spherical work
envelope isn’t ideal
for covering
pallet/matrix

•

Overhead mount
design ideal for
loading/unloading
equipment

•

Larger delta robots
can cover the width
of most PECVD
pallets

•

When used with
vision guidance,
enables extremely
good positioning

•

Excellent flexibility
and quickly
reconfigurable

•

Robot design optimal
for handling cells
(lightweight) at high
speeds

ISSN: 2231-5381

Model

Features

Serial

Workspace

Large

Position
error
Workspace/
robot size
ratio
Accuracy
Stiffness
Solving
forward
kinematics
Solving
inverse
kinematics
Modelling
and
solving
dynamics

Accumulates

Parallel
Small and
complex
Averages

High

Low

Low
Low
Easy

High
High
Very
difficult

Difficult

Relatively
simple

Easy

Very
complex

A. Mechanical Structure Design
The basic idea behind the Delta parallel robot
design is the use of parallelograms. There are
three kinematic chain containing an arm and
forearm. The forearm is a parallelogram made up
of stainless steel. The use of three such
parallelograms
restrains
completely
the
orientation of the mobile platform which remains
only with three purely translational degrees of
freedom. The input links or arms of the three
parallelograms are mounted on actuators. These
actuators are servo motors. Finally, a mechanism
is used to transmit rotary motion from the base to
an end-effector mounted on the mobile platform.
The end effector is an electromagnet which is
used to pick the object. Mechanical structure of
Parallel manipulator is shown in fig.2.
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discipline, computer vision is concerned with the
theory behind artificial systems that extract
information from images. The image data can take
many forms, such as video sequences and views from
cameras.

Fig. 2: Mechanical structure of Delta manipulator [10].

The components of parallel
explained in fig.3.

manipulator

are

4) Manipulation: Robots which must work in the real
world require some way to manipulate objects; pick
up, modify, destroy, or otherwise have an effect. Thus
the 'hands' of a robot are often referred to as end
effectors, while the arm is referred to as a manipulator.
Most robot arms have replaceable effectors, each
allowing them to perform some small range of tasks.
Mechanical gripper is one of the most common
effectors is the gripper. In its simplest manifestation it
consists of just two fingers which can open and close
to pick up and let go of a range of small objects.
Fingers can for example be made of a chain with a
metal wire run through it. Pick and place robots for
electronic components and for large objects like car
windscreens, will often use very simple vacuum
grippers. They can hold very large loads provided the
pretension surface is smooth enough to ensure suction.

B. Basic Methods of Programming Robots
There are three basic methods for programming
Industrial robots as follows
Fig. 3: Components of parallel manipulator

1) Structure: The structure of a robot is usually
mostly mechanical and can be called a kinematic
chain. The chain is formed of links, actuators, and
joints which can allow one or more degrees of
freedom. Most contemporary robots use open serial
chains in which each link connects the one before to
the one after it. These robots are called serial robots
and often resemble the human arm. Robots used as
manipulators have an end effector mounted on the last
link. This end effectors can be anything from a
welding device to a mechanical hand used to
manipulate the environment.
2) Actuation: Actuators are like the "muscles" of a
robot, the parts which convert stored energy into
movement. The most popular actuators are electric
motors that spin a wheel or gear, and linear actuators
that control industrial robots in factors. But there are
some recent advances in alternative types of actuators,
powered by electricity, chemicals, or compressed air.

1) Teach Method : The logic for the program can be
generated either using a menu based system or simply
using a text editor but the main characteristic of this
method is the means by which the Robot is taught the
positional data. A teach pendant with Controls to
drive the robot in a number of different co-ordinate
systems is used to manually drive the robot to the
desired locations. These locations are then stored with
names that can be used within the robot program.
2) Lead Through : This system of programming was
initially popular but has now almost disappeared. It is
still however used by many paint spraying robots. The
robot is programmed by being physically moved
through the task by an operator. This is exceedingly
difficult where large robots are being used and
sometimes a smaller version of the robot is used for
this purpose. Any hesitations or inaccuracies that are
introduced into the program cannot be edited out
easily without reprogramming the whole task. The
robot controller simply records the joint positions at a
fixed time interval and then plays this back.

3) Vision: Computer vision is the science and
technology of machines that see. As a scientific
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C. Programming languages
1) Visual Language: The approach is to start with the
program rather than the data. The program is
constructed by dragging icons into the program area
and adding or inserting into the sequence. For each
icon programmer has to specify the parameters (data).
For example for the motor drive icon you specify
which motors and by how much they move.
2) Parallel Language: All robotic applications need
parallelism and event-based programming. Parallelism
is where the robot does two or more things at the same
time. This requires appropriate hardware and software.
Most programming languages rely on threads or
complex abstraction classes to handle parallelism and
the complexity that comes with it, like concurrent
access to shared resources.
3) MATLAB: The name MATLAB stands for Matrix
Laboratory. MATLAB was written originally to
provide easy access to matrix software developed by
the LINPACK (linear system package) and EISPACK
(Eigen system package) projects. MATLAB is a highperformance language for technical computing. It
integrates
computation,
visualization,
and
programming environment. Furthermore, MATLAB is
a modern programming language environment: it has
sophisticated data structures, contains built-in editing
and debugging tools, and supports object-oriented
programming.
4) C Language : As a programming language, C is
rather like Pascal or Fortran. Values are stored in
variables. Programs are structured by defining and
calling functions. Program flow is controlled using
loops, if statements and function calls. Input and
output can be directed to the terminal or to files.
Related data can be stored together in arrays or
structures. This can result in short efficient programs,
where the programmer has made wise use of C's range
of powerful operators.

information as well as physical parameters of the
object to be picked can be obtained from the image
processing output.
E. Hardware requirements
The system incorporates Arduino UNO
controller board with ATmega 328 microcontroller.
The 16×2 LCD is interfaced with the controller to
display the status of the system. A camera is
connected with the computer to capture the images.

F. Concept of Proposed System
The proposed system uses a parallel manipulator along
with controller, camera, MATLAB tool, motors,
drivers ICs, etc as shown in above fig 4. In this system,
the pick and the place of the object at appropriate
position is to be carried out. For this purpose the
camera is used which will be placed on the assembly.
This camera is used to capture the images of incoming
solar cells. Upon capturing image the image
processing will be carried out on that image to
calculate the positional information of that object by
using suitable algorithm in MATLAB tool. The output
of the image processing will be conveyed to
microcontroller through serial receiver. The proposed
visually servoed robot does not need to know a priori
the position of objects in its workspace. It has
integrated visual control systems to monitor precise
product pickup and placement. This avoids positioning
errors and incorrectly aligned products, thus reducing
downtimes. Visual servoing is a rapidly maturing
approach to the control of robot manipulators that is
based on visual perception of robot and work piece
location. More concretely, visual servoing involves
the use of camera to control the position of the robot's
end-effectors relative to the work piece as required by
the task.

D. Software Requirement
MATLAB has many advantages compared
to conventional computer languages (e.g. C,
FORTRAN) for solving technical problems. It also
have easy to use graphics commands that make the
visualization of results immediately available. A
personal computer incorporating MATLAB is used in
this system for image processing of the image
captured by the camera. A MATLAB code is to be
developed using this software. The positional
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Fig.4: Architecture of the proposed system
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G. System implementation

III. RESULT

The following fig.5 and fig.6 shows the
architecture of the proposed system and designed delta
structure respectively. The basic idea of the delta robot
is explained earlier. The delta robot is a mechanical
structure having three arms mounted on the steady
platform in such a way that the three links are at
each. The movement of the links is carried out by the
three servo motors. The system uses ATmega328 to
control these servos as well as the conveyor belts.
There are two conveyor belts one for the incoming
solar chips and other for the outgoing solar panel.
These conveyor belts are driven by the DC motors. A
camera is mounted on the set up as shown below. The
captured images will be processed by the image
processing tool MATLAB. The solar chip may have
some inclination or may not be properly oriented.
Hence it calculates its actual orientation and then
conveys it to the controller. The appropriate
movement of robots and hence the end effector is
positioned. The end effector is an electromagnet to
pick up the object.

The Graphical User Interface indicate
the result of the complete system discussed in the
previous sections. Following fig.7 shows the
number of iterations and the calculated parameters
such as angle, element width, area and percentage
error.

Fig.5: Implemented System hardware.

(a)

(b)

(c)
Fig.6: Implemented Mechanical Structure of Delta Robot.
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Fig.8: Assembled solar cells
(d)

(e)

IV. CONCLUSION
The manipulators available in the
market are very costly. So the proposed system is a
step towards the low cost solution to industrial robot.
This system automates the process of producing solar
cell module by placing solar cells on the substrate. By
analysing above comparison it is clear that parallel
robots offer potential advantages compared with serial,
with higher overall stiffness, higher precision and
higher operating speeds and accelerations. Many
applications incorporating delta parallel robot has
been used in industries. Giving robots perceptual
systems they can advance in working undetermined
environments. This system can be customized easily
to meet the needs of a wide range of wafer and solar
cell handling tasks. Even subsequent changes typically
only involve reprogramming. The optional integration
of image processing systems provides efficient
identification of objects and their position. Also
instead of using hierarchical model based system, use
of vision systems makes it faster and more accurate.

A. Advantages
1. The system robot is built with wide reaches and
slim arms, steady repeatability. All these features
makes it accurate.
2. This system is easily programmable. They are able
(f)
to accommodate multiple changes in product shape
Fig.7: GUI showing number of iterations through (a) –
and type.
(f)
3. Robotic movements are regulated, so the results
The above GUI shows that for the elements that have are always the same. Quality is improved because of
physical parameters more than required are eliminated. this regularity.
Fig.7 shows the total 6 iterations performed by the 4. Robot is Space-Efficient i.e., it can be programmed
system. In third iteration the robot eliminates the solar to move within strict limits leading to even better use
object due to the excess size of solar element to be of space.
picked. The assembled solar cells are shown below in 5. Save with Pick and Place Robots: Incorporating
this system can effectively cut down the costs.
fig 8.
Robotic precision and reliability allow for less wasted
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material and more efficient use of time. Also, the
initial investment in robots is low.
B. Future Scope
The system composing the solar panel are available
in the market but at very high cost. The proposed
system can be perfected by increasing the accuracy
and the acceleration. This can be achieved if the
highly precise motors and high tech drives are
considered in implementation. Lot of work can be
done on the design of the system and progressed
forward to reach the highest accuracy.
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ABSTRACT
In this paper, we describe a method on contour and shape
feature, by using this method, the category recognition
system will be developed for image retrieval. The
category recognition is to classify an object into one of
several predefined categories. These features are useful
to distinguish the maximum number of samples
accurately and it is matched with already stored image
samples for similar category classification. Also we
describe a method for image retrieval predicated on the
local invariant shape feature, designated scalable shape
context. The feature utilizes the Harris-Laplace corner to
locate the fix points and coincide scale in the image.
Then, we utilize shape context to explain the local shape.
Correspondence of feature points is achieved by a
weighted bipartite graph matching algorithm and the
homogeneous attribute between the query and the
indexing image. We compare both methods so results
show that SSC feature is best.

General Terms
Recognition and representation.

Keywords
Contour extraction, Shape feature, Local invariant shape
feature, graph matching.

1. INTRODUCTION
Scalable shape context (SSC) and Content based image
retrieval (CBIR) both of them, an application of
Computer vision techniques. The large amount of image
collections available from a variety of sources has posed
increasing technical challenges to computer systems to
transmit and manage the image data to make such
collections easily accessible.
CBIR technique uses these features color, texture and
shape for image retrieval. The color and texture used the
region segmentation algorithms are still too slow to be
used in an image retrieval application [12, 13]. There are
mainly two difficulties lying on the content predicated
image retrieval. Firstly, they appearance of image
changes from time to time, when utilized in different
applications, such as advertisement, poster and operating
system themes and what is main content in the animal
and flower image is still not clear. Secondly, most of the
ecumenical features utilized in the Content Predicated
Image Retrieval (CBIR) will fail to localize the kindred
image patch in the local part of the whole image, even
when the image patch is equipollent to the query.
Nowadays, with the rapid development of internet and
multimedia technology, image data has a sharp
expansion, in order to find the intriguing images
expeditiously and accurately, the content-predicated
image retrieval (CBIR for short) technology is utilized.
Image has sundry innate features which reflect its content
such as color, texture, shape. Image retrieval predicated
on shape content remains a more arduous task than that
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predicated on other visual features. Shape is one of the
most rudimentary and consequential characteristics,
shape descriptors should be invariant to translation,
rotation and scaling of the object on the substructure of
distinguishing different objects. Shape descriptors are
broadly categorized into two groups: contour-predicated
and region-predicated techniques. Utilizing just one kind
of feature information may cause inaccuracy compared
with utilizing more than two kinds of feature
information. The human visual system itself focuses on
edges and ignores uniform regions. Therefore, we mostly
concentrated on boundary-based representations. On the
other
hand, feature vectors extracted from boundary-based
representations provide a richer description of a shape
allowing the development of multi-resolution shape
description. With the boundary-based, shapes will often
be determined first by applying segmentation or edge
detection to an image [14].
There are an abundance of shape predicated features that
have been utilized for the retrieval of curve structure, for
designate a few, Fourier descriptor [1], wavelet
descriptor [4] and curvature feature [5] are studied, and
they performance well for the retrieval of the objects
outline. However, they cannot used to describe the inner
structure of the shape. Chin explain invariant moment [2]
and Teague explain the Zernike moment [6], both of
them can be utilized for describe the shape, but they are
sensitive to the noise and the interference from the
background [7] a feature designated Shape Context (SC),
which sanctions quantifying the shape kindred attribute
between curvilinear structures, and is utilized in digit
apperception, silhouette kindred attribute-predicated
retrieval.
SC feature is a compact and rotation invariant feature.
However, SC is still a global feature; its scale is relevant
to the scale of the object. For a more common scene with
back ground and scale of the object is not predefined, SC
fails to describe the object patch. In this paper we
compare SC of global feature with a local feature named
Scalable Shape Context (SSC) based on the SC feature.

2. METHODS
By using contour extraction methods, the category
recognition system will be developed for application to
image retrieval. The category recognition is to classify an
object into one of several predefined categories.The
contour extraction is used to find the shape of the image
and extract the feature like mass, area, Eccentricity,
Solidity and all, here these features are useful to
distinguish the maximum number of samples accurately
and it is matched with already stored image samples for
similar category classification. The simulated results will
be shown that used our system has better efficiency and
recognition accuracy compared with prior approaches.
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2.1 Boundary based retrieval
2.1.1 Contour Extraction
One of the most important and ubiquitous tasks in image
analysis is segmentation. Segmentation is the process of
partitioning an image into a set of distinct regions, which
are different in some important qualitative or quantitative
way. This is a critical intermediate step in all high level
object-recognition tasks. In this paper we will introduce a
method for segmenting images that was developed by
Chan and Vese This is a powerful, flexible method that
can successfully segment many types of images,
including some that would be difficult or impossible to
segment with classical thresholding and gradient-based
methods. We will outline the derivation of this method,
present an algorithm for segmenting images, and
examine performance on some images. The Chan-Vese
algorithm is an example of a geometric active contour
model. Such models begin with a contour in the image
plane defining an initial segmentation, and then we
evolve this contour according to some evolution
equation. The goal is to evolve the contour in such a way
that it stops on the boundaries of the foreground region.
There are various ways to define the evolution equation;
for example, the contour might move with a velocity that
depends on the local curvature at a given point or the
image gradient at that point.

2.1.2 Shape Extraction
Content-based image retrieval (CBIR) emerged as a
promising mean for retrieving images and browsing large
images databases. CBIR has been a topic of intensive
research in recent years. It is the process of retrieving
images from a collection based on automatically
extracted features. In general, shape descriptor is some
set of numbers that are produced to describe a given
shape feature. A descriptor attempts to quantify shape in
ways that agree with human intuition. Good retrieval
accuracy requires a shape descriptor to be able to
effectively perceptually similar shapes from a database.
Usually, the descriptors are in the form of a vector.
Boundary moments, analysis of a contour, can be used to
reduce the dimension of boundary representation.
Assume shape boundary has been represented as a 1-D
shape representation z(i), the
moment
and central
moment
can be estimated as
and

Fig 1: Original Image and Segmented Image

2.2 Region based retrieval
We extracted both the edge and the lines in the image.
Then, Harris-Laplace [3] corner detector is employed to
locate the key points and corresponding scale in the
image. The scale of each key point is utilized as a
reference scale by SC to describe the curvilinear
structure around the points so that the feature can be
extracted at a fix scale among images. The features we
formulate the matching between the animal & testing
animal and flower image as a weighted bigraph matching
quandary and then find the optimal matching. The sum of
the edge weight of the bigraph presents the kindred
attribute between the query and indexing image.
Following methods are utilized for image retrieval.

2.2.1 Curve Extraction
There are mainly two type of curve in the image: one is
the edge caused by the astronomically immense uniform
regions and another is the thick lines, called
embellishment lines. We extract these two types of lines
together to present the shape in the image.
2nd derivative
of Gaussian

Image

Local
maxima

Orientation
computing
by Hessian

1st
derivative
of
Gaussian

Decorative
line

Curve

Zero
crossing
c
Local
maxima

(1)
Fig 2: Flow chart of curve extraction in image
where N is the number of boundary points. The other
boundary moments method treats the 1-D shape feature
function z(i) as a random variable v and creates a K bins
histogram p(vi) from z(i). Then, the
central moment
is obtained by
and
(2)
The advantage of boundary moment descriptors is that it
is easy to implement. However, it is difficult to associate
higher
order moments with physical interpretation.
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Firstly, the direction of the second derivative of Gaussian
is gained by computing the Hessian matrix’s eigenvector
corresponding to the most sizably voluminous Eigen
value. Secondly, the local maxima of the second
derivative of Gaussian of the image are extracted. Then
the zero-crossing pixels along the direction are gained to
verify the decorative line. Determinately, we get the local
maximum of the first derivative of Gaussian to get the
edge. To consummate the picture, the obtained edge
together with the decorative lines, we can get both of the
two types of curve. To evaluate the performance of
image rotation, we used images with a rotation angle of
approximately 45 degrees which presents the most
arduous case. We comparing the descriptors computed
for standard Harris points. For that points image patches
are fine-tuned to a size of 21x21 pixels and σ=3.3 for
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Gaussian derivative. We can visually perceive that SIFT
steerable filters and cross correlation obtain the results.
The detection rates are smaller for scale invariant HarrisLaplace points. However, the ranking of the detectors
remains equipollent. The best results are obtained by the
SIFT descriptor followed by cross correlation and
steerable filters. Note that for a 0.9 probability of correct
detection the probability of erroneous match is about 4
times lower for steerable filters than for moment
invariants. The error in scale estimation in point
localization and estimating the orientation angle. In
Harris the scale and therefore the patch size remains finetuned. The only noise emanates from the in precision of
the localize and from the angle estimation. We descry
that these errors have low impact on descriptors than he
scale error which occurs in the case of Harris-Laplace.
An error is introduced, if the culled scales are not
identically tantamount, which can transpired due to
noise. It avails the encoder to cull exemplar and the
decoder to renovate skipped regions with our edgepredicated in painting. Extracted edges do not require
representing consummate and perpetual topological
properties of an image because our purport is not to
segment or recuperate an object. Discontinuous edges
can likely wise play the role of assistant information
scheme but taking the topological properties into account
in edge extraction will make edges more consequential in
terms of low-level vision. Therefore though there are
many mature implements available to extract edges from
images, the topology-predicated algorithm presented in
adopted in our system to extract assistant information.
The algorithm presents good results specially on
extracting intersection edges. According to this method
an input image is first smoothed by a two-dimensional
isotropic gaussian filter so as to eschew noise. In
decorative line detection unlike authentic video which
contains just edges between regions of different color,
cartoons withal often contain drawn decorative lines,
with minute but finite width. The former matching to a
high color gradient, while the latter are categorically
drawn by artists to convey structure, kinetic’s or other
artistic designation. Some decorative lines are located
within regions while others may accentuate region
boundaries. Relatively used edge detectors like the canny
edge detector are not suited to decorative line detectionsuch detectors would find two edges one on either side of
the decorative line, leading to the decorative line being
considered as a small region. Furthermore, edge
detectors lead to results with gaps so to engender
connected decorative lines as narrow regions, we would
require either an edge-linking method, or a flood-filling
method which could ignore gaps of a certain size. To
eschew such issues, we detect decorative lines discretely
from edges utilizing a specialized approach.

2.2 Feature Extraction
Shape context can describe the distribution of the nearby
curve pixels, is a compact and rotation invariant feature,
but not invariant to the scale transmitting.

Image

Harris –Laplace corner
detector

Location

Scale

Shape context
Scalable shape context

Fig 3: Flow chart of SSC extraction
We find that the main content of the image is the curve,
and the intersection points of the different curve often
provide more information than different part of curve.
Therefore, it is a consequential to local the SC feature on
this point with certain invariant scale. Motivated by this,
we study a feature predicated on Harris-Laplace corner
detector and the Shape Context. Harris-Laplace corner
detector is inclined to detect the intersection point and
give
the
reference
scale.
Afterwards, we utilize the Shape Context to describe the
curve near the corner, with the corner location as the
reference point and the corresponding scale as the
reference scale. To detect corners in multi-scale, the
following matrix be habituated to scale have changes to
make it independent of the image resolution.
(1)

with
(2)

(3)
Where
is a smooth filter,
is differentiation scale.
I(x) is given image x, y are direction to .
The Matrix which is describes the gradient distribution in
a local nearest of a point. The Harris corner of scale can
be localized by finding the local maxima in the Harris
measure:

(4)
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Eventually, we verify each the scales if the local maxima
of certain scale is additionally also the maxima in the
scale-space. The fix center is scale at which Harris
measure R reaches its maxima over scales. it is clear that
the corner usually arise at the intersection or junction of
two curves, which satiate with our requirement .Suppose
a reference point (a Harris corner) as ,i (1,2,…m),
, and curve pixels as l (1,2,..M),
the Harris corners scale is s , we utilize bins that are
uniform in log polar square space, with12 bins for the
an-gular direction and 5 bins for the polar direction, with
radius
. S is relative stable over
images so that shape context can be computed in a fix
scale to be invariant to the scale transmuting from image
to image. We compute the histogram
as follows.

(5)
Descriptors are very different techniques for describing
local image regions have been developed. The simple
descriptor is a vector of image pixels. The crosscorrelation measure can then be habituated to compute a
homogeneous attribute score between two regions.
However the high dimensionality of a description
increases the computational intricacy of apperception.

Query
Image

Fig 5: The result of the query image 41 based on
Contour and shape feature.
To evaluate the proposed method, we make use the
Precision and Recall calculated. From Precision System
we compare the SSC feature and contour and shape
feature.

2.3 Similarity Measurement
Let

denote the matching cost between

two feature points. We use the
compute .

test statistic to

(6)
Where
histogram at

and

denote the K-bin normalized

and

respectively.

test is a

measure for the independence. If the features
of and
are different
will be relatively large and if the
features of
minimum of 0.

and

are the same

will reach a

3 Result
We use an animal, flower and bike database. The images
are bike, dinosaur, rose, wood etc collected from internet.
Each class of character contains 40 images with different
position, angle and background. The dataset contain one
character image as the query image to evaluate the
effectiveness of different feature.

Fig 4: The result of the query image 41 based on SSC
feature .
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Table1: Precision of retrieval system

Fig 6: Precision of retrieval system
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4. CONCLUSION
We study how one character image as the standard query
image to evaluate the effectiveness of different feature by
using weighted bipartite graph matching algorithm. Also
we compare the SSC feature and contour and shape
feature. From table 1 and graph we compare result of
both of them so that SSC feature is best.
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Abstract:- The prediction of traffic flow plays an
important part in Intelligent Transportation System
(ITS). It plays a vital role in functioning of various ITS
components such as in-vehicle route guidance systems
(RGS), advanced traveller information systems (ATIS)
and advanced traffic management systems (ATMS).
Due to the non-linear and stochastic characteristic of
traffic flow, it is difficult to predict traffic flow
accurately. In this paper, back propagation algorithm
is applied to predict traffic flow conditions on a
section of freeway in Chennai. The results clearly
demonstrate the effectiveness of using the back
propagation algorithm for traffic flow prediction
thereby improving the prediction accuracy.
Keywords:- Intelligent Transportation Systems(ITS),
Traffic
Flow
Prediction,
Artificial
Neural
Network(ANN)
I. INTRODUCTION
With the accelerating process of urbanization,
traffic congestion has become a problem which
seriously affects the life of urban citizens. It leads to
delays, decreasing flow rate, higher fuel consumption
and thus has negative environmental effects. It greatly
reduces the efficiency of the transportation
infrastructure and inhibits the development of urban
economics. If only relying on the construction of
hardware facilities of roadway to solve traffic
problems, the effect will be very limited. Therefore, it
is necessary to construct the Intelligent Transportation
Systems (ITS) to perform real-time traffic control and
dynamic traffic management, which serves to alleviate
traffic congestions in metropolitans and to enhance the
transportation efficiency.
Traffic control and management needs accurate
estimation and prediction of traffic variables. Traffic
flow prediction is an essential part of transportation
planning, traffic control and monitoring for the
successful implementation of ITS. Short-term traffic
flow prediction, which is to determine the traffic flow
in the next time interval usually in the range of ten
minutes to half an hour, is one of the important
problems in the research area of ITS. It has the
potential to improve traffic conditions and reduce
travel delays by facilitating better utilisation of
available capacity.
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Traffic patterns are often recurrent, and
therefore predictable, as evidenced by numerous
empirical studies in the literature. A considerable
amount of effort has been expended on short-term
traffic flow forecasting and some models are proposed,
such as random walk, historical average, time series
models (including ARIMA, seasonal ARIMA),
Kalman filter theory, neural network approaches,
nonparametric methods, simulation models, local
regression models and layered models known as the
ATHENA model and the KARIMA model [1]-[6].
However, although researchers have declared their
validities and efficiencies, survey suggests that there is
no technique that clearly outperforms the other
techniques. It is almost universally agreed in the
forecasting literature that no single method is the best
in every situation. Numerous researchers have
demonstrated that if we combine several models for
prediction then it results in improvement of prediction
accuracy as compared to performance of individual
model.
In this paper, short term traffic flow prediction
model is proposed. The sample data is provided by IIT,
Chennai which is recorded for 7 days of mid-block
segment. The details about the sensor used for data
recording are also elaborated.
II. DATA COLLECTION
Generally traffic flow data include several means
such as travel speed, queue lengths, queue length ratio,
and number of arriving vehicles per cycle. In this
paper, we make only mention of traffic flow count.
The data were collected from the IIT, Chennai. The
freeway was selected, which is equipped with TIRTL
( The Infrared Traffic Logger). The data were reported
after some time intervals and includes velocity, speed,
vehicle classification and axle details. The data were
analysed over a continuous 24-hour period for six
consecutive days starting from April 7,2014 Monday
to April 12, 2014, Saturday. After extracting the
specific detector data from the whole set, an extensive
data reduction and quality control process was carried
out to identify and correct any discrepancies in the
data. After this data reduction, the data were
aggregated into 5 min interval and processed.
In the current scenario we have used two techniques
for the forecasting – forecasting using direct data and
forecasting using sub-sampled data (data sampled at 5
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minutes interval). The data plot is as provided in the
figure1 below

method and the MSE was used as the performance
parameter.
The ANN used with the 20 neurons took up 18035
epochs to get trained as compared to the one with 10
hidden neurons took only 6873 epochs.
The performance of the ANN with 10 hidden neurons
is as provided in figure 2 given below:

FIGURE 1 . DATA SAMPLES

The samples obtained were a total of 24 hours * 60
mins / 5 = 288 using sub-sampling time of 5 minutes.
These are used to forecast the traffic flow count for
every 15 minutes. Therefore forecast plots are
available at every 15 minutes interval.
III. ARTIFICIAL NEURAL NETWORK
Artificial neural network (ANN) is a computing
technique, which can be trained to learn a complex
relationship in a data set. ANN model, with its
learning capabilities, is suitable for solving complex
problems like prediction of traffic parameters. In this
study a multi-layer feed forward neural network with
back propagation algorithm was used. Back
propagation is a supervised learning algorithm that
provides a method to adjust the weights in a multi
layer network of connected processing units. Back
propagation performs a gradient descend in the weight
space to minimize the error at the outputs. This is done
by calculating the error function for each input pattern
and then back propagating the error from one layer to
the previous one. The weights of a node are adjusted
in direct proportion to the error in the units to which it
is connected.
Any of the measures of error such as the sum of the
mean square error can be used for this purpose.
Where,
= weight of the connection between the
node i and node j at time t,
= either output from node j or the input to the
network
Ƞ=gain term
And

IV. SIMULATION RESULTS
To evaluate the forecasting performance of the model,
ANN with 10 and 20 neurons in hidden layer were
used. The ANN was trained using back propagation
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Fig 2 : ANN 10 model performance

The ANN 20 performs better than the ANN 10 and its
performance is as below

Fig 3 : ANN 20 model performance

V. CONCLUSION
Finally we can reach a conclusion that the proposed
model, ie. ANN with 20 neurons in the hidden layer
proved to be superior due to its learning capabilities.
This success can be attributed to the sub-sampling
approach which is advantageous as it provides more
training samples with the same data.
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Abstract: The presence of conventional energy
sources are decreasing day by day and this inevitable
situation has leads us to search for alternate fuels.
The present work illustrates the synthesis of BioEthanol from waste papers in particular, newspapers,
since it contains 40-55% of cellulose contents. Several
experiments were carried out to describe the BioEthanol synthesis from waste papers by conducting
series of chemical and biochemical reactions
including acid pre-treatment, Delignification,
Distillation and Fermentation. This work also
summarizes the systematic study of Bio-Ethanol
synthesis by fermentation process and the purity
comparison of results obtained from various
lignocellulosic sources. The Bio-ethanol obtained by
treating waste papers with different concentration of
H2SO4 was analysed by Gas Chromatography (GC).
Alternately the by-product in the form of solid residue
obtained from the fermentation tank is used as a Solid
Fuel. This project demonstrates that Saccharomyces
cerevisiae can be effectively used for production of bio
ethanol from pre-treated waste paper.
Keywords — Bio-ethanol, GC, Waste
lignocellulose, Saccharomyces cerevisiae

paper,

I. INTRODUCTION
Energy consumption is inevitable for human existence.
There are various reasons for the search of an
alternative fuel that is technically feasible,
environmentally acceptable, economically competitive,
and readily available. The first foremost reason is the
increasing demand for fossil fuels in all sectors of
human life, be it transportation, power generation,
industrial processes, and residential consumption.
Depletion of world petroleum reserves and the impact
of environmental pollution due to increasing exhaust
emissions have led to the search for suitable
alternative fuels for diesel engines. The requirement of
fuels for the production of electricity and running of
vehicles is increasing day by day. Today every
country draws its energy needs from a variety of
sources. The sources can be broadly categorized as
commercial and non-commercial. The commercial
sources include the fossil fuels (coal, oil and natural
gas), hydroelectric power and nuclear power, while
the non-commercial sources include wood, animal
wastes and agricultural wastes. In an industrialized
country like, U.S.A., most of the energy requirements
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are met from commercial sources, while in an
industrially less developed country like India, the use
of commercial and non-commercial sources is about
equal.
Fuel ethanol as an alternative fuel is replacing the
fossil fuels and it has been attracting worldwide
interest because of the increasing demand for energy
resources. Ethanol (C2H5OH) is produced naturally by
certain micro-organisms from sugars under acidic
conditions at the pH level of 4 to 5. This alcoholic
fermentation process is used worldwide to produce
alcoholic drinks.
The ethanol industry of today utilizes raw materials
rich in saccharides, such as sugar cane or sugar beets,
and raw materials rich in starch, such as corn and
wheat. The concern about supply of liquid
transportation fuels, which has brought the crude oil
price above 100$/barrel during 2006, together with the
concern about global warming, have turned the
interest towards large-scale ethanol production from
lignocellulosic materials, such as agriculture and
forestry residues. Baker's yeast Saccharomyces
cerevisiae is the preferred fermenting microorganism
for ethanol production because of its superior and
well-documented industrial performance.
Bioethanol is produced by the biochemical reaction
called fermentation. Fermentation is a well-established
and widely used technology for the conversion of
grains and sugar crops into ethanol. It is intended for
mixing with gasoline to produce gasohol (90 percent
gasoline, 10 percent ethanol). This process requires
high cost and high energy.
One scheme considered for reducing costs of ethanol
production by fermentation is in finding less
expensive grains or sugars and a process that requires
less energy. Glucose produced by hydrolysis of an
abundant carbohydrate polymer called lignocellulose
is being considered for the former. Various studies
have been carried out in the production of bio ethanol
from the waste paper. The bio ethanol content depends
upon the various compositions in the waste paper. The
presence of 70.12±4.88% of carbohydrates
(holocellulose) makes waste paper a prospective and
renewable biomass for bio ethanol production. The
Glucose production was further enhanced by using
diluted sulphuric acid during pretreatment. Different
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incubation periods were tested for saccharification and
subsequent Bio ethanol fermentations were carried out.
The possibility of using waste paper as a cheap
feedstock for ethanol production arose from the wellpublicized concern about rising landfill costs resulting
from shrinking landfill capacity. Shrinking landfill
capacity is a result of tighter environmental controls
on their site, construction, operation and of the
unwillingness of communities to have new landfills
sited nearby. Tighter environmental regulations are
responsible for the premature closure of existing
landfills and higher costs for constructing new ones.
According to the National Solid Wastes Management
Association (NSWMA), half of the existing 6,034
landfills will be closed by 1995 and, assuming the
current rates of landfill closures and openings continue,
"disposal requirements will exceed existing capacity
by around 1998" (NSWMA 1988). The effect on
tipping fee costs is shown by the rise in the national
average landfill tipping fee between 1984 and 1988 by
a factor of 2.5 to $26.93/ton, a trend expected to
continue. Just examining the national average,
however, hides the problem's very regional nature,
which is seen in the broad range of local tipping fees
($4.75 to $120.00/ton) and regional averages
(Northeast $45.48, South $15.87, Midwest $17.95,
and West $13.06) (NSWMA 1988).
At 50.1 MM tons discarded in 1986, waste paper
accounted for 35.6% of the total municipal solid waste
(MSW) discarded, and these figures are expected to
rise to 66.0 MM tons and 39.1 %, respectively, in the
year 2000 (Franklin Associates, Ltd. 1988). Because
waste paper is the single largest material category in
the MSW stream, it is the main target of efforts to
reduce the MSW burden. This is evidenced by the
numerous laws being enacted and under consideration
by state and local governments aimed at increasing the
recovery and recycling of waste paper.
We will now focus on the effect that the physical and
chemical properties of waste paper will have on the
process design and cost, in comparison with a more
traditional wood-to-ethanol plant. The chemical
composition will determine the amount of
polysaccharide or sugar potential present and,
therefore, quantity of ethanol produced per ton of
paper. The amount of lignin present determines how
much energy can be produced from the feedstock to
supply the steam and electricity requirements of the
process. The physical properties of the waste paper
and the amount of extraneous mineral matter mixed in
with the waste paper will have an impact on the frontend processing or the milling and pretreatment steps
that prepare the material for the saccharification and
fermentation step.

Table 1: Composition of Waste paper samples

Because of the nature of the analysis, any materials
that burn but are not hydrolysed by concentrated
sulfuric acid end up in the lignin category. Plastics and
ink are examples. Those materials that neither burn
nor are hydrolysed by concentrated sulfuric acid end
up in the ash category. Examples are the inerts such as
clay in the fillers and coatings. Although the materials
in the lignin category cannot be converted to ethanol,
they can be burned to produce steam and electricity to
run the process, and any excess electricity can be sold.
The materials in the ash category have no value and,
in fact, are a liability because they must be moved
through the process and disposed.
The glucose is easily and efficiently converted into
ethanol, while the xylose is more difficult to convert.
The higher percentage of xylose in wood,
approximately 25%, makes it worthwhile to include
xylose fermentation in the process. But because of the
much lower amounts in waste paper, it does not
appear economical to include this step in the waste
paper process. Some of the xylose is consumed in the
production of enzymes, but most of it and the other
nonglucose sugars are anaerobically digested to
methane, which is burned for process energy. The
factors for converting each of the waste paper
categories used were based on the conversion of 90%
of the glucose content into ethanol product
approximately corresponding to the ethanol program
conversion efficiency goal.
II. MATERIALS AND METHODS
Waste newspapers were collected from in and
around college and hostel campus. In order to increase
the surface area of the paper they were cut manually in
to small pieces using scissors (300gms of these shreds
were weighed).

Fig 1: Collected Raw material
The shreds of the newspaper were then soaked in 6
liter (ratio of 1:20) of water for 24 hours. During this
period the fibers of newspaper loosens and it makes it
easier to separate the cellulose which is the major
component of newspaper.
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Fig 2: Shreds soaked in water
After completion of one day the water was filtered
and the paper was crushed mechanically and
converted to a pulp and dried in the shade.

Fig 3: Dried Shreds
Deinking Process: 6 liter of 15% H2SO4 was taken
in a plastic vessel of volume 8 liters. And dried pulp
was added to it. This mixture was kept for 24 hours
for the deinking process.
In the deinking process ink pigments were removed
from the slurry because the ink pigments may affect
the yield of ethanol. The ink used for printing in waste
papers are mostly carbon based one. It can be easily
eliminated by added concentrated sulfuric acid.

Fig 4: Deinking of the pulp
After deinking process the slurry was washed
thoroughly with water and dried again.
Estimation of Cellulose content: After the
completion of pre-treatment, it was essential to
determine the cellulose content in the sample because
it gives an idea about the appropriate volume of bioethanol obtained from the sources i.e., waste papers.
The Carboxyl Methyl Cellulose was used as a
standard component to determine the cellulose content
in the raw material. Cellulose undergoes acetolysis
with acetic/nitric acid reagent forming acetylated
cellodextrins which gets dissolved and hydrolysed to
form glucose molecules on treatment with 67% H2SO4.
This glucose molecule is dehydrated to form hydroxyl
methyl furfural which forms green colour product with
anthrone method and the colour intensity is measured
at 630nm.
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Acid Hydrolysis: The cellulose molecules are
composed of long chains of sugar molecules. In the
hydrolysis process, these chains are broken down to
free the sugar before it is fermented for alcohol
production. There are two major cellulose hydrolysis
processes a chemical reaction using acids, and an
enzymatic reaction. In acid hydrolysis method highly
concentrated acid can be used at lower temperatures
and atmospheric pressure. During this process the
cellulose will be converted into sugar components.
The pretreated pulp was separated into three parts
and then acid hydrolysis was carried out with different
concentration of H2SO4 namely 10%, 15% and 20%.
Estimation of glucose content: 3, 5Dinitrosalicylic acid (DNSA) is used extensively in
biochemistry for the estimation of reducing sugars. It
detects the presence of free carbonyl group (C=O) of
reducing sugars. This involves the oxidation of the
aldehyde functional group (in glucose) and the ketone
functional group (in fructose). During this reaction
DNSA is reduced to 3- amino- 5-nitrosalicylic acid
(ANSA) which under alkaline conditions is converted
to a reddish brown coloured complex which has an
absorbance maximum of 540 nm.
Fermentation: Fermented can be performed as a
batch, fed batch or continuous process. The choice of
most suitable process will depend upon the kinetic
properties of microorganisms and type of
lignocellulosic hydrolysate in addition to process
economic aspects. After checking the pH level the
slurry was weighed and poured into the fermentation
tank. Then Saccharomyces cerevisiae was added in to
the fermentation tank and mixed well. The
fermentation process was an anaerobic batch type and
was maintained in the dark room for 3 days at pH 4.

Fig 5: Fermentation
Distillation: After the fermentation stage was
completed the clear liquid in the upper layer should be
collected. The ethanol and other constituents present
in the fermentation tank should be separated by the
filtrate. The fermented liquor should pour in to the
distillation column. The temperature range between
85-980C was maintained in the distillation column
setup. At this temperature ethanol has evaporated. At
the beginning the ethanol should come along with
some of the water vapour. It is impossible to measure
correctly the volume of ethanol present in the solution.
So we obtained ethanol only by reflux method.
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C. SIMPLE DISTILLATION

Fig 6: Distillation process
Alcohol detection test: The standard procedure is
applied.
GC analysis: The distilled samples were forwarded
to Regional Medical Research Centre, Belgaum for
qualitative and quantitative analysis of ethanol in the
samples.

Fig 8: Samples obtained after the distillation
process
D. GAS CHROMATOGRAPHY
The results obtained after subjecting the samples to
GC analysis.

III. RESULTS AND DISCUSSION
A. COMPARISON OF GLUCOSE CONTENT AT
VARIOUS CONC. OF H2SO4
By using DNSA method the glucose content at
various concentration of H2SO4 was estimated by
plotting the standard graph initially. The result
obtained for the various concentrations of sample from
UV Visible spectrophotometer at 540 nm were plotted,
by which the percentage of glucose was calculated.
Table 2: Represents % of glucose in different samples
Sl. No.
Samples
% of glucose
1

10% dil.

30.4

2

10% conc.

24.4

3

15% dil.

29.6

4

15% conc.

23.6

5

20% dil.

28.4

6

20% conc.

22.4

Fig 9: Results obtained for 10% washed samples

B. ALCOHOL DETECTION TEST
The disappearance of the red colour of chromic acid
and the formation of a blue green colour of Cr (III) ion
indicates a positive test. Fig. 7 indicates the presence
of blue green colour; hence we can conclude that the
sample contains alcohol and there may be presence of
ethanol.

Fig 10: Results obtained for 10% unwashed
samples

Fig 7: Ethanol confirmation test
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Fig 11: Results obtained for 15% washed samples

Fig 14: Results obtained for 20% unwashed
samples
From the GC results it was observed that sample
treated with 10% H2SO4 yielded better results
compared with the samples having 15 and 20% H2SO4
treated distillates.
The area under the curve for 10% sample indicated
this observation and this was higher in comparison
with the other samples. For 100 ml of fermentation
liquor 40 ml of ethanol was obtained with a purity of
68%.

Fig 12: Results obtained for 15% unwashed
samples

Fig 13: Results obtained for 20% washed samples
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IV. CONCLUSIONS
The present investigation has proved to be
successful in implementing the Bioethanol production
from waste papers of various cellulosic contents as
raw materials using Saccharomyces cerevisiae. The
reaction period for pre-treatment, hydrolysis,
fermentation are optimized to get the maximum
conversion of lignocellulosic materials into ethyl
alcohol. Experimentation on Bioethanol production
has been done using various concentration of H2SO4.
The highest yield of ethanol was observed for the
sample pretreated with 10% of concentrated H2SO4.
For 100 ml of fermentation liquor 40 ml of ethanol
was obtained. The purity of ethanol obtained was 68%.
This proves that the utilization of waste paper as a raw
material for production of biomass based fuels both
enhances the economic potential. The ethanol
synthesis from waste papers may replenish the fuel
availability and it may lead to the sustained
development.
ACKNOWLEDGMENT
We would like to express our immense gratitude to
our guide Mr. Abhijit Bhatkal and Prof. D. N. Sastry
(KLE College of Pharmacy, Belgaum) for their
support. Lastly, we also would like to thank the H.O.D.
and staff of Biotechnology department for their kind
co-operation.

http://www.ijettjournal.org

Page 593

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

REFERENCES
[1]. Kafuku, G and Mbarawa, M., Alkaline catalyzed biodiesel
production from moringa oleifera oil with optimized
production parameters, Applied Energy, 2010, 87 (8),
2561-2565.
[2]. Demirbas. Biofuels: securing the plants future energy needs,
Springer, London, 2009.
[3] G.D.Rai, Non - Conventional Energy Sources, Khanna
Publishers, New Delhi, 2012.
[4] Ribéreau-G. P. and Sapis, J. C., On the presence in wine of
tyrosol, tryptophol, phenylethyl alcohol and gammabutyrolactone,
secondary
products
of
alcoholic
fermentation. Comptes rendus hebdomadaires des seances
de l'Academie des sciences. Serie D: Sciences naturelles,
1964, 261 (8), 1915–1916.
[5] Dubeya,A.K., Guptab, P.K., Garg, N. and Naithani, S.,
(2012), Bioethanol production from waste paper acid
pretreated hydrolyzate with Xylose fermenting pichia
stipites, Carbohydrate polymers, 2012, 28, 825-829.
[6] Sheikha, M.I., Kima, C.H., Lee, J.Y. and Kim, S.H.,
Production of Bioethanol from waste money bills – A new
cellulosic material for biofuels, Food and Bioproducts
Processing, 2013, 91, 60-65.
[7] Gaikwad, A. and Chakraborty, S., Mixing and temperature
effects on the Kinetics of alkali metal catalyzed, ionic
liquid based batch conversion of cellulose to fuel products.
Chemical Engineering journal, 2014, 240, 109-115.
[8] Shotaro, K. and Hiroshi, N., A wild and tolerant yeast
suitable for ethanol fermentation from lignocelluloses,
Journal of Bioscience and Bioengineering, 2013, 115 (5),
557-561.
[9] Lei Wang A.C, Templer, R. and Murphy, R.J., High-solids
loading enzymatic hydrolysis of waste papers for biofuel
production, Applied Energy, 2012, 99, 23-31.
[10] Xue, J., Jian, G., Xiuzhi, T., Yali, L. and Dan, H.,
Modification of cellulose for high glucose generation,
Bioresource Technology, 2012, 104, 473-479.
[11] Sohrab, H. M., Amir, H. G. and Mesisam, T., Lignocellulosic
biomass to bioethanol, a comprehensive review with a focus
on pretreatment, Renewable and sustainable energy review,
2013, 27, 77-93.
[12] Yasuda, S., Hamaguchi, E. and Asano, K., Ready chemical
conversion of acid hydrolysis lignin into water soluble
lignosulfonate II: Successive treatment of acid hydrolysis
lignin and alignin model compound by phenolation and
arylsulfonation, Journal of wood science, 1999, 75, 245-249.
[13] Mir, N.A., and Mazharuddin K. M., Production of bioethanol
fuel from renewable agrobased cellulosic waste and waste
newspaper, International Journal of Engineering science and
technology, 2011, 3 (2), 884 – 893.
[14] Martin C, Marcet M & Anne B T, Comparison between wet
oxidation and steam explosion as pretreatment method for

ISSN: 2231-5381

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

[26]

[27]

[28]
[29]

enzymatic hydrolysis of sugarcane bagasse, Bioresources,
3(2008) 670-683.
San Martin R, Perez C & Briones R, Simultaneous production
of ethanol and kraft from pine (Pinus radiata) using steam
explosion, Biores Technol, 53 (1995) 2 17-223.
Saddler J N, Ramos L P & Breuil C, Steam pretreatment of
lignocellulosic residues. In Bioconversion of Forest and
Agricultural Plant Residues (CAB International, Wallingford,
UK) 1993, 73-91.
Mooney C, Mansfield 5, Touhy M & Saddler J, The effect of
the initial pore volume and lignin content on the enzymatic
hydrolysis of softwoods, Biores Technol, 64 (1998) 113-119.
Eriksson T, Borjesson J & Tjerneld F, Mechanism of
surfactant effect in enzymatic hydrolysis of lignocellulose,
Enz Microb Thchnol, 31 (2002) 353-364.
Ohgren K, Bura R, Lesnicki G, Saddler J & Zacchi G, A
comparison between simultaneous saccharification and
fermentation and separate hydrolysis and fermentation using
steam-pretreated corn stover, Process Biochem, 42 (2007)
834-839.
Johan B, Ragna P & Folke T, Enhanced enzymatic conversion
of softwood lignocellulose by
poly (ethylene glycol)
addition, Enz Microb Technol, 40 (2007) 75 4-762.
Adeniyi, O. D.; Kovo, A. S.; Abdulkareem, A. S. and
Chukwudozie, CEthanol Production from Cassava as A
Substitute for Gasoline. J. Dispersion Sci. Technol. 28:501504. (2007).
Akande, F. H. and Mudi, K. Y., Kinetic Model for Ethanol
Production from Cassava Starch by Saccharomyces
cerevisiae Yeast Strain. Proceedings of the 35th Annual
Conference of NSChE, Kaduna, Nigeria. (2005)
Akpan, U. G. Acid Demethylation of Agricultural Waste
(Citrus Peel). A. M. S. E 46(6): 33-42. (2003)
Akpan, U. G.; Kovo, A. S.; Abdullahi, M. and Ijah, U. J.
J.Production of Ethanol from Maize Cobs and Groundnut
Shell. AU J. T. 9(2): 106-110. (2005).
Morrison R.T and Boyd R.T., “Organic Chemistry” 6th
Edition, 213-235, 1143-1195, Prentice Hall of India
Private limited. (1992)
Mathewson, S. W., “The manual for home and farm
production of alcohol fuel,” pp1- ppss, j.a. diaz
publications. (1980)
Rural Industries Research and Development
Corporation, “Wood for alcohol fuels status of
technology and cost / benefit analysis of farm forestry for
bioenergy”, RIRDC Publication No. 02/141. (2002)
Boulton, R., “The prediction of fermentation behaviour by a
kinetic model, PP40-45, Am. J. Anol viti. (1996)
Wang, D., Xu Y.Hu. J. and Zhaog, Fermentation kinetics of
difference sugars by apple wine yeast(no.4).Sacharomyce
cerevisiae, J. Institute of Brewing, 110, 340-346. (2004)

http://www.ijettjournal.org

Page 594

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

L-Asparginase Production by Bacterial and Fungal Source
Gaurav D. Khodape1, Dr. I.D.Patil2, Jayant P.Parpalliwar3
Assistant Professor1, Professor2, Assistant Professor3 Department of Biotechnology, Shram Sadhana Bombay Trust
College of Engineering & Technology Bambhori, Jalgaon - 425-001, Maharashtra, India.
Abstract:
L-asparginase (L-aspargine aminohydrolase), the enzyme which converts L-aspargine to L-aspartic acid and
ammonia, has been used as a chemotherapeutic agent which has anti carcinogenic potential. The study on the
localization of any enzyme plays a vital role in the development of bioprocess. A wide range of microorganisms
such as filamentous fungi; bacteria have proved to be beneficial sources of L-asparginase enzyme. Bacterial isolates
has been screened for the production of L-asparginase and parameters of fermentation process were evaluated for
the production using E.coli for submerged fermentation(SMF) and Aspergilus niger for solid state fermentation
(SSF). Comparative study has been done for the SSF and SMF for identifying the qualitative and quantitative
analysis of the produced enzyme.
Key words: L-asparginase, E.coli, Aspergilus niger, SSF, SMF.
INTRODUCTION:
Enzyme is a biocatalyst which accelerates biological
reactions. There are various sources of enzymes and
it includes microorganisms, higher plants and
animals. Plant enzymes are papain, proteases,
amylases and soyabean lopoxygenase. Animal
enzymes includes lipase, tripsin etc. Microbial
enzymes are classified into two categories namely
extracellular and intracellular. Extracellular enzymes
are secreted out the cell. They help in establishment
in host tissue or decomposition of organic substrates,
e.g. cellulase. Intracellular enzymes remain within
the cell. These are difficult to extract and they have
high economic value, e.g.invertase, asparginase etc.
Intracellular enzymes obtained by breaking the cells
by means of a homogenizer or a bead mill and
extracting them through biochemical process. The
enzyme L-asparginase is one of the most industrially
important enzymes. The discovery of L-asparaginase
(L-asparaginase aminohydrolase), a medicinal agent
for the treatment of malignant tumors, was made in
1922. This enzyme is also a choice for acute
lymphoblastic leukemia, lymphosarcoma and in
many other clinical experiments relating to tumors
therapy in combination with chemotherapy. The
therapeutic potential of this enzyme is well
established, as it has remarkably induced remission in
most patients suffering from acute lymphoblastic
leukemia. With the development of its new functions,
a great demand for L-asparaginase is expected in the
coming years. Guinea pig serum contained a high
activity of L-asparaginase. L-asparginase production
using microbial systems has attracted considerable
attention, owing to cost effective and eco friendly
nature. A wide range of microbes has proved
beneficial sources for this enzyme. L-asparginase
production from bacterial origin can cause
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hypersensitivity in the long term use leads to allergic
reactions.
L-asparginase
production
using
microorganism such as filamentous fungi yeast and
bacteria have proved to be beneficial source. Lasparginase is produced throughout the world by
submerged fermentation technique. This technique
has many disadvantages such as low concentration
production and consequent handling reduction and
disposal of large volumes of water during
downstream processing. Therefore the SMF
technique is a cost intensive and highly problematic
and poorly understood unit operation. SSF is very
effective technique as the yield of product is many
times higher than that of SMF and it also offers many
advantages including resistance to contamination,
ease of product extraction and simpler methods for
treating the fermented residue. The objective of this
study was to isolate L-asparaginase from fungi by
solid-state fermentation using soybean oil extracts as
a substrate and submerged fermentations and partial
purification, and characterization of the crude
enzyme extract. Solid state fermentation generally
defined as the growth of microorganisms on (moist)
solid material in absence or near absence of free
water. SSF involves the growth of microorganism on
moist solid particles in situation in which the spaces
between the particles contain a continuous gas phase
and minimum of visible water. Although droplets of
water may be present between the particles and there
may thin films of water at particle surface. The
interparticle water phase is discontinuous and most of
the interparticle phase is filled by the gas phase. The
majority of water in the system is absorbed within the
moist solid particles SSF offers numerous advantages
over submerged fermentation, this include high
volume productivity, relatively higher concentration
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of products, less effluent generation and simple
fermentation equipment etc.
MATERIALS AND METHOD:
Chemicals, Media and Reagents used are Glucose
(C6H12O6), Luria Bertani broth (LB), Tryptone,
Yeast Extract, Sodium Chloride (NaCl), Eosin
Methylene Blue (EMB), McConkey’s Agar, Lactose
Broth, Crystal Violet, Gram’s Iodine, Saffranin ,
Peptone, Kovac’s reagent, Nutrient Agar, Nutrient
Broth, Sodium Carbonate (Na2Co3), Sodium
hydroxide (NaOH), Copper Sulphate (CuSO4),
Sodium Tartarate, Bovine Serum Albumin (BSA),
Potassium Dihydrogen Phosphate (KH2PO4), LAsparginase, Magnesium sulphate (MgSO4),
Calcium Chloride (CaCl2), Agar agar, Phenol
Reagent (Folin And Ciocalteu’s), Tris HCl
(Hydroxymethyl methylamine), Trichloroacetic Acid,
Nessler’s Reagent, Sodium dihydrogen Phosphate
(NaH2PO4),
Sodium
hydrogen
Phosphate
(NaHPO4), Sodium Cholride (NaCl), Potassium
Chloride (KCl), Dipotassium Hydrogen phosphate
(K2HPO4), Ferrous sulphate(FeSO4), Citric Acid,
Hydrochloric Acid (HCl), Manganese sulphate
(MnSO4), Zinc Sulphate (ZnSO4), Czapek Dox,
Ethanol.
METHODOLOGY:
COLLECTION OF SAMPLE:
10gm of soil sample was collected from premises of
Shram Sadhana Bombay Trust College of
Engineering and Technology, Bambhori, Jalgaon
(MS) (Coordinates: 21° 0' 54.5436'' N 75° 30'
10.3896''E) for the isolation of desired bacteria for
production of L-Asparginase enzyme by submerged
fermentation.
SUBSTRATE PREPARATION:
The Groundnut oil Cake that was needed as a
substrate for production Enzyme by Solid State
Fermentation (SSF) was collected from Balaji Oil
Mills, Erandol, Jalgaon dst. (MS), (Coordinates: 20°
55' 35.6844'' N75° 19' 56.8992'' E) which produces
oil from groundnut seed, cotton seed, and sunflower.
COLLECTION OF MICROORGANISM:
Fungi were collected from National Center for
Industrial Microorganism (NCIM) a division at
National Chemical Laboratory (NCL) Pune,
Maharashtra, India.
SUBMERGED FERMENTATION PROCESS:
Bacterial species was isolated in departmental
laboratory from soil sample collected form Shram
Sadhana Bombay Trust COET, Bambhori, Jalgaon.
By serial dilution method strain was allowed to grow
on nutrient agar media which was then sub cultured.
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The sub cultured strain was then cultured on sterile
McConkeys Agar plate to check for pink colonies of
E.coli which confirmed the E.coli growth. The pink
Colonies were isolated and grown on sterile Nutrient
media (KH2PO4 0.2%, MgSO4 0.1%, CaCl2 0.1%,
Glucose 3%, Agar 2.5%, L-Aspargine 0.6%, pH 6.2
and phenol red indicator 2 drops) and incubated for
48 hours at 370C, there was change in pH from 6.2 to
8.3 which noted using a pH strip which indicated the
production of L-asparginase and also resulted in
formation of pink zone around the colonies. Also a
control was prepared on sterile Petri dish having
composition of (KH2PO4 0.2%, MgSO4 0.1%,
CaCl2 0.1%, Glucose 3%, NaNO3 0.6, pH 6.2 and
phenol red indicator 2 drops) which after incubation
of 48hours at 370C showed no pink zone formation
and there was no change in pH. The isolated bacteria
from pink zone was isolated and inoculated on
nutrient agar slant which was used as starter culture
for submerged fermentation. The sterilized nutrient
medium containing (KH2PO4 0.2%, MgSO4 0.1%,
CaCl2 0.1%, Glucose 3%, peptone 0.5%, yeast
extract 0.3%, L-Aspargine 0.6% was prepared &
sterilized. This sterilized nutrient media was cooled
at room temperature and inoculated with the isolated
strain of E.coli in flask. Inoculated broth was
incubated at 37 0C for 48 hrs at 120 rpm in an
incubator shaker for the fermentation. At the end of
fermentation, 10 ml broth was collected and
centrifuged at 10000 rpm for 10 min at 40C and the
supernatant was carefully collected and used as a
crude enzyme for protein estimation and enzyme
assay which was maintained at 40C.
SOLID STATE FERMENTATION:
Substrate preparation:
Oil industry waste (Groundnut oil cake) was
collected from the Balaji Oil Mills, Erandol, and
Jalgaon. Collected substrate dried but 2% oil and
some percentage of water were maintained. Collected
substrate was exposed to the sunlight for drying for
48 hrs. After sun drying the substrate again dried in
oven at 80 0C for 24 hrs. Oven dried substrate were
made in powdered form in an Electric grinder. The
above grinded substrate was sieved for studying the
effect of particle size and other parameter. The fine
grinded 10 gm substrate was collected in Petri dish
and moistened with salt solution containing
gm/100ml (yeast extract 0.3, peptone 0.15, NaCl 1.5,
NaH2PO4.2H2O 0.61, KCl 0.3, MgSO4.7H2O 0.01,
MnSO4 0.1 and FeSO4 0.1). The substrate was
moisturized to 100% (w/v) by salt solution.
Moisturized substrate was taken in to autoclave and
sterilized for 15 minute at 121 0 C for proper cooking
of the substrate and to increase its amenability for
microorganisms.
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Inoculum preparation:
A microorganism used in the project was Aspergillus
niger (NCIM No.1056, L-Asparginase producer).
The spores of these microorganisms were transferred
aseptically to 100 ml conical flask containing 25 ml
of sterilized inoculum medium (sterilized at 1210C
for 15 minutes) containing g/100ml:(glucose 2, yeast
extract 0.3, peptone 0.5, NaCl 0.5, NaH2PO4 0.61,
KCl 0.3 MgSO4.7H2O 0.01, FeSO4 0.1, KH2PO4
0.75 and K2HPO4 0.75)in laminar air flow. The flask
was then kept in incubator at 37 o C for 72 hrs.
SOLID STATE FERMENTATION:
The enzyme was extracted by a simple contact
method.
After incubation, the fermented oil cake waste
sample was added to conical flask containing 100ml
distilled water (ratio of 1:10 (w:v )) in the laminar air
flow. The flasks were shaken at 150 rpm for 120
minute and material was filtered through muslin cloth
or whatmans filter paper 1. Filtrate collected was
centrifuged at 10000 rpm for 10 minutes at room
temperature. Supernatant was carefully collected and
used as crude enzyme for protein estimation and
assay.

by colorimeter to determine the protein content of
crude enzyme extract followed by specific activity
determination of enzyme.

Fig. 1. Standard Protein Graph

Ammonia standard graph:
Ammonia standard graph was prepared using liquid
ammonia (25%). 24.7 μg /1ml ammonia was taken
and standard graph was plotted by measuring the
absorbance at 470nm using calorimeter.

PROTEIN ESTIMATION:
Estimation of protein was carried out according to the
method of Lowry. 2ml of crude enzyme with 5ml of
alkaline copper reagent and 0.5ml FC reagent dilute
with water in ratio(1:2). The Optical density was
measured at 660nm using Calorimeter.
ENZYME ASSAY:
L-asparaginase enzyme assay was performed by a
colorimetric method at room temperature using a
calorimeter at 470nm by estimating the ammonia
produced during L-asparaginase catalysis using
Nessler’s reagent. A reaction mixture consisting of 0.5
ml of crude enzyme, 0.01 M L-aspargine and 0.05 M
Tris-HCl buffer (pH 8.6) was incubated for 30 min at
37°C. The reaction was stopped by the addition of 0.5
ml of 15% Trichloroacetic acid solution. The liberated
ammonia was coupled with Nessler’s reagent and was
quantitatively determined using an ammonium
(0.247gm/10ml DW) reference standard. 1 unit of the
L-asparginase (IU) is defined as the amount of enzyme
capable of producing 1 μmol of ammonia per minute
at 37°C.
RESULTS AND DISCUSSION:
Protein standard graph:
Protein standard graph was plotted by Lowry’s
method. Bovine serum albumin (BSA) was taken 100
μg / ml. Standard concentration and standard graph
was plotted by recording the absorbance at 660 nm
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Fig.2. Standard graph for Enzyme Assay

Submerged fermentation:
Effect of temperature:
The experiments were carried out at 250C, 300C,
350C, 400C, 450C, 500C by incubating the substrate at
different temperature mentioned above for 2 days.
Crude enzymes were extracted and activity was
measured. The graph of mean of enzyme activity
(shown in percentage) against incubation temperature
is shown in Fig No.3. Bacterial cell have various
mechanisms that allow them strictly to control
enzyme excretion. Change in the nature of cell
envelope can affect the release of extracellular
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enzymes to the culture medium. For L-asparginase
activity, increase in temperature from 250C to 500C,
decreases activity, whereas increase in temperature
from 350C to 400C increased the enzyme activity.
The optimum enzyme activity obtained was 79.83
IU/ min at 400C. Siddalingeshwara Kalingapplar et
al, 2010 reported optimum activity of L-asparginase
by Aspergillus sp. using carob pod medium at 350C
[39].

Effect of Incubation Time:
Submerged fermentation was performed by keeping
the culture at different incubation time from 24, 48,
72, 96, 120, 144 hrs. The graph of mean reading of
enzyme activity (shown in percentage) against
different media is shown in Fig No.4.6. The Lasparginase activity, increase in incubation time from
24 to 120 hrs increases, whereas further increase in
incubation period from 144 hrs. showed decrease in
enzyme activity. Optimum activity of 719.84 IU/ min
was observed at 120 hrs. Gradual decrease in enzyme
activity was observed after 144 hrs due decrease in
moisture and nutrient content of the medium. A.R
Soniyamby et al, 2011 reported optimum activity of
L-asparginase by Penicillium sp. using Modified
Czapek Dox medium at 370C for 96 hrs [4]. The
optimum activity was 9.8U/ml.

Fig.
3. Enzyme Estimation at various temperatures for SMF.

Effect of pH:
Among the physiochemical parameters, pH of the
growth medium plays an important role by inducing
morphological changes in the organism and in
enzyme secretion. The experiments were carried out
at different pH range 3, 4, 5, 6, 7, 8, 9 under optimum
conditions. The graph of mean reading of enzyme
activity (shown in percentage) against initial pH is
shown in Fig No.4. For L-asparginase activity,
increase in pH from 5 to 7 increases enzyme activity,
further increase in pH upto 9 decreases activity.
Optimal activity of 143.96 IU/ min was observed at
pH 7. Maysa E- Moharam et al, 2010 reported
optimum activity at pH 7 using Bacillus sp R36 [8].

Fig. 4. Enzyme Estimation at various pH range for
SMF.
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Fig. 5. Enzyme Estimation at various incubation time
for SMF.

Solid State Fermentation:
Effect of extraction pH on enzyme activity:
Solid state fermentation was performed to check the
effect of extraction pH of enzyme activity. Crude
enzyme was extracted by using buffers of different
pH from 3 to 9. Crude enzyme was extracted by
using buffers of different pH from 3 to 9. Sodium
Phosphate buffer of 0.2M was used for pH 3 to pH 8,
Tris HCl buffer of 0.2M was used for pH 9. The
enzyme activity was recorded to study the effect of
pH of extracting buffer and also to optimize the
condition for pH. The graph of mean reading of
enzyme activity (shown in percentage) against
extraction pH is shown in Fig No 4.7. For Lasparginase Activity, increase in pH from 3 to 4
resulted in increase in enzyme activity, further
increase in pH showed decrease in enzyme activity.
Optimal activity of 143.96 IU/ min was observed at
pH 4. Ashraf A.et al, 2003 reported production of L-
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asparginase by Pseudomonas Aeruginosa on
soyabean meal and got optimum activity at pH 9[2].
Effect of particle size:
Effect of particle size on enzyme activity was
studied by groundnut oil cake as substrate. After
grinding the substrate the substrate of different
particle size from 0.1 mm to 2 mm was taken to
study the effect of particle size on enzyme activity.
Sieve shaker was used to separate the substrate
particles of different size. Sieves of different mesh
size arranged in decreasing order of mesh size 1.31
mm, 0.96 mm, 0.46 mm, 0.32 mm, 0.23 mm were
mounted on vibrator. Substrates of different particle
size were considered based on particle size.
Substrate of different particle size was taken in
conical flask and solid state fermentation was
carried out for 72 hrs at 370C.

Effect of Incubation time:
Solid fermentation was performed at varying
incubation time from 24, 48, 72, 96, 120, 144
hrs keeping the other experimental conditions at
optimum. The graph of mean reading of enzyme
activity (shown in percentage) against different
media is shown in Fig No.4.9. The l-asparginase
activity, increase in incubation time from 24 to 72 hrs
increases, whereas further increase in incubation
period from 96 hrs showed decrease in enzyme
activity. Optimum activity of 340.28 IU/ min was
observed at 72 hrs. Gradual decrease in enzyme
activity was observed after 72 hrs due decrease in
moisture and nutrient content of the medium.
Sutthinan Khanna et al, 2009 reported activity of Lasparginase by Actinomycetes sp and got the
optimal activity at 178 hrs.

Fig. 6. Enzyme Estimation at various pH for SSF.

The graph of mean reading of enzyme activity
(shown in percentage) against particle size is shown
in Fig No 4.8. Larger provides better respiration
efficiency due to increase of inter particle space. The
decrease in particle size from 0.96 mm resulted
increase in the enzyme activity. The optimal activity
of 798.36 IU/ min was seen in 0.32 mm particle size.
Siddalingeshwara K.G et al, 2010 produced Lasparginase from Aspergillus terreus KLS2 from
carob pod and got optimum enzyme activity of 5.63
IU for 2 mm[10].

Effect of temperature:
The experiments were carried out at room
temperature, 350C, 400C keeping the other
experimental conditions at optimum.
After
incubation of substrate, it was kept in incubator at
different temperature for 3 days. Crude enzyme was
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extracted and activity was measured. The graph of
mean of enzyme activity (shown in percentage)
against incubation temperature is shown in Fig
No.4.3. Microbes have various mechanisms that
allow them strictly to control enzyme excretion.
Change in the nature of cell envelope can affect
the release of extracellular enzymes to the culture
medium. For L-asparginase activity, increase in
temperature from 350C to 400C. The optimum
enzyme activity obtained was 578.87 IU/min at room
temperature. Siddalingeshwara Kalingapplar et al,
2010 reported optimum activity of L-asparginase
by Aspergillus sp. using carob pod medium at
350C [39].

room temperature 578.87 IU/min. Effect of
moisture content L-asparginase productivity was
observed high of 340.28 IU/min at 100%
moisture content. Also, effect of temperature,
incubation time, incubation pH, and media was
considered in this project productivity by SMF.
Effect of temperature on enzyme activity, nutrient
medium gave optimum activity for L-Asparginase
production of 79.83 IU/ min at incubation
temperature 400C. Effect of incubation time showed
optimum productivity for L-asparginase production
of 719.84 IU/ min at 120 hr of incubation. Effect of
pH on enzyme activity was observed at pH 7 which
showing
optimum activity for
L-asparginase
production of 143.96 IU/ min at incubation.
Effect of media for L-asparginase productivity was
observed high for nutrient broth (C) 99.46 IU/min.
Still lot of work can be carried out to optimize the
parameter for better productivity by considering the
above substrate. Effect of incubation pH, extraction
temperature, incubation time, yeast content, nutrient
composition is still to be studied. This work can be
scaled up for commercialization of the system.
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Abstract: RAPD (Random amplification of different genetic qualities (they can be dominant or
polymorphic DNA) is a genetic marker which plays codominant, can amplify anonymous or characterized
a vital role for comparing the genetic variability of loci, can contain expressed or nonexpressed sequences,
living entity. Present investigation is focused on a etc.). A molecular marker can be defined as a genomic
comparative studies of DNA level of five different locus, detected through probe or specific starter
varieties of Moringa oliefera viz., DHANRAJ, JAFNA, (primer) which, in virtue of its presence, distinguishes
PKM 1,GKVK 1 by using OPL-6, OPL-8, OPL-10, unequivocally the chromosomic trait which it
OPL-11 primers, variation is occurred in isolated represents as well as the flanking regions at the 3′ and
DNA sample of leaves and pods of Moringa oliefera.
[7].
Molecular markers may or may not
Average kilo base pairs size of all investigated DNA is 5′ extremity
varies from variety to variety and part to part. It is correlate with phenotypic expression of a genomic
concluded that all tested varieties of Moringa oliefera trait. They offer numerous advantages over
bears same morphological characters but differs in conventional, phenotype-based alternatives as they are
molecular and genetic level; that affects yield of plant stable and detectable in all tissues regardless of
and also economic of agriculture. Presence of genetic growth, differentiation, development, or defense status
variability in crops is essential for its further of the cell. Rapid amplified polymorphic DNAs
improvement by providing options for the breeders to (RAPDs) were the first of PCR-based markers and are
develop new varieties and hybrids.
produced by PCR machines using genomic DNA and
arbitrary (random) primers which act as both forward
Keywords— Moringa, oliefera, DNA, RAPD, Genetic and backward primers in creation of multiple copies of
variability, PCR, Yield of plant.
DNA strands [8,9]. Moringa olieferaact or English
common name Drum stick tree is commonly
I.
Introduction:
cultivated species of genus Moringa. It have many
Genetic variability is the tendency of the individual functional roles for human being and few of them are
genotype to vary from the population. Genetic in nutrition, medicine, food. Regarding plants family,
variation generated continuously by the mutations. if a group of plants which are belong to the same
Genetic variability makes individual more susceptible genus, they will show all the characters such as
to the adverse environment condition. Genetic branching pattern, fruit , flowers, colour etc. which
diversity is the key pillar of biodiversity and diversity will be resemble to their parents. So the group of
within species, between species, and of ecosystems plants which are similar to their morphological
which was defined at the Rio de Janeiro Earth Summit. features are called as species. So different plant
However, the problem is that modern crop varieties, species grows in different areas with different
especially, have been developed primarily for high environmental conditions such as temperature,
yielding potential under well endowed production climatic conditions, resistance capacity against toxic
conditions. Such varieties are often not suitable for chemicals and pathogens. Though these species are
low income farmers in marginal production morphologically same but genetically they are
environments as they are facing highly variable stress different. Inorder to compare their genetic variability
conditions4. Most widely used genetic marker type is genetic markers can be used.
molecular markers, comprising a large variety of DNA
A genetic marker is a gene or DNA sequence
molecular markers, which can be employed for
with a known location on a chromosome and
analysis of genetic and molecular variation. These
associated with a particular gene or trait. These
markers can detect the variation that arises from
molecular markers are those which show the
deletion, duplication, inversion, and/or insertion in the
variations at DNA level of the different plant species.
chromosomes. Such markers themselves do not affect
With the advent of molecular markers, a new
the phenotype of the traits of interest because they are
generation of markers has been introduced over the
located only near or linked to genes controlling the
last two decades, which has revolutionized the entire
traits. These markers are inherited both in dominant
scenario of biological sciences. Molecular markers
and codominant patterns. Different markers have
have very rapidly complemented the classical
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strategies. Molecular markers include biochemical
constituents (e.g. secondary metabolites in plants)
and macromolecules, proteins. These metabolites
which are being used as markers should be ideally
neutral to environmental effects or management
practices. Hence, amongst the molecular markers
used, DNA markers are more suitable and ubiquitous
to most of the living organisms.
For the first time Williams et al in 1991
developed RAPD technique. It is a PCR based
technique that is widely used in molecular biology.
In case of PCR it amplifies the specific fragments of
DNA of species. In RAPD technique the primer
which designed randomly that it amplifies the
segment of DNA with respect to their
complementary sequences. Genomic DNA of two
individuals produces different RAPDs. RAPD stands
for Random Amplification of Polymorphic DNA. It
is a type of PCR reaction, but the segments of DNA
that are amplified are random. The scientist
performing RAPD creates several arbitrary, short
primers (8-12 nucleotides), then proceeds with the
PCR using a large template of genomic DNA, hoping
that fragments will amplify. By resolving the
resulting patterns, a semi-unique profile can be
gleaned from a RAPD reaction. No knowledge of the
DNA sequence for the targeted gene is required, as
the primers will bind somewhere in the sequence, but
it is not certain exactly where. The standard RAPD
technology utilizes short synthetic oligonucleotides
(10 bases long) of random sequences as primers to
amplify nanogram amounts of total genomic DNA
under low annealing temperatures by PCR.
II.
Materials and Methods:
a) Sample collection
For comparing the genetic variability the plant species
called as Moringa oliefera was taken. Following are
the cultivars of Moringa oliefera.
1)
PKM 1
2)
GKVK-I
3)
GKVK-II
4)
Dhanraj
5)
Jafna.
b) Isolation of DNA
A standard protocol of isolation of plant DNA was
followed for the total genomic DNA isolation. 1-2 gm
of plant leaf was taken from the above mentioned
species to isolate the Genomic DNA. The DNA was
extracted following the protocol described by
Gentzbittel et al.(1992) with modification, from frozen
leaves stored at -80°C. The leaves cut into pieces were
completely homogenized in liquid nitrogen. Extraction
buffer (100 mM Tris HCl (pH 8.0), 20 mM EDTA, 1.4
mM NaCl, 2% CTAB per liter) was added in 50

ISSN: 2231-5381

ml tubes filled with leaf powder to a volume of 15 ml
and mixed well. The tubeswere incubated at 65°C for
30 minutes with repeated shaking. Equal volume of
chloroform : isoamylalcohol mix (24:1) was added
and mixed thoroughly for 15 minutes, followed by
centrifugation at 4000 rpm for 30 minutes. Equal
volume of isopropanol was added to the supernatant.
DNA was hooked out after half an hour and washed in
70% ethanol and suspended in 500 μl of TE buffer
(pH 8.0). The DNA was incubated with 10-15 μl (10
μg/μl concentration) of RNAse for 30 minutes. To
this, equal volume of chloroform : isoamyl alcohol
was added and centrifuged at 12,500 rpm for 10
minutes. Twice the volume of absolute ethanol and
1/10th volume of 3 M sodium acetate were added to
the aqueous layer and incubated over-night. The
content was centrifuged at 12,500 rpm for 15 minutes
and supernatant was discarded. The pellet was washed
with 70% ethanol and air dried. Then, the pellet was
dissolved in 500 μl of TE and stored at -20°C. The
quality and quantity were checked through 0.8%
agarose gel by electrophoresis. DNA concentration for
PCR reaction was estimated, by comparing the band
intensity produced by the known dilution that gave
good amplification. DNA sample were quantified by
UV spectrophotometer. Qualitative and quantitative
analysis was also done on 1% agorose gel
electrophoresis. The electrophoresis banding pattern is
further used for PCR analysis for getting RAPD.

c)

PCR for RAPD

Initial denaturation:
Complete denaturation of template DNA at the start of
the PCR reaction is the key of the reaction.IIt is
generally performed at 95°c for 1-3 min depending on
the GC content of the template.
Denaturation:
Subsequent denaturation performed for a shorter
time30 sec to 1 min.
Annealing:
The optimal annealing temperature is generally at
55°c lower than the melting temperature of primertemplate DNA duplex, performed for 30 sec to 1 min.
Extension:
Primer extension resulting in synthesizing of new
DNA strand is carried out at 72°c which is optimal
temperature for Taq polymerase activity.
Final extension:
DNA synthesis proceeds it becomes less efficient as
most of the components get used up. Hence following
the last cycle enzyme is allowed to finish any
incomplete synthesis by carrying out a final extension
at 72°c for 5-15min.

http://www.ijettjournal.org

Page 605

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

TABLE I: PCR CYCLE:
2.RAPD by OLP-6
Sr.

Step

Temperature

Time

01

Initial denaturation

95°C

1 min

02

Denaturation

95°C

1 min

03

Annealing

50°C

30sec

04

Extension

72°C

30 sec

05

Final extension

72°C

5-15 min

no

TABLE II: PCR master mix
Sr.no

Reagents

Volume

01

Buffer

5 µl

02

dNTP

1µl

03

MgCl2

2µl

04

Miliq water

34µl

05

Taq polymerase

1µl

06

Primer F

1µl

07

Primer R

1µl

08

Sample DNA

5µl

Fig 2: RAPD pattern of 05 genotypes generated by primer OLP-6.
Lane M: Marker 1kb ladder, Lanes: 1-5

3.RAPD by OLP-8

TABLE III: Name and sequence of primers
Sr.no

Name of Primer

Sequence of 5’to 3’

01

OPL-6

GAGGGAAGAG

02

OPL-8

AGCAGGTGGA

03

OPL-10

TGGGAGATGG

04

OPL-11

ACGATGAGCC

Fig 2 : RAPD pattern of 05 genotypes generated by primer OLP-8.

4.RAPD by OLP-10

4. Results
1.Isolation of Genomic DNA.

Fig 3: RAPD pattern of 03 genotypes generated by primer OLP-10.

Fig 1:DNA banding pattern of different cultivars of Moringa
oliefera.
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5.RAPD by OLP-11

Fig 4: RAPD pattern of 04 genotypes generated by primer OLP-11.

4. Conclusion:
By observing the bands polymorphism which are
separated on the basis of their molecular weightIn 1 %
agarose gel it concluded that the plant varieties shows
variation at their genetic level,that it though they are
belongs to the same species but their DNA sequences
are different. It means that different types of genes
may express which codes for different proteins with
different functions, if considered the central dogma of
molecular biology. The primer which is randomly
designed & amplified the fragment of DNA randomly
showed the polymorphism. Hence these chosen plant
varieties are different at their genetic level
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Abstract –This is the paper which proposes

selective harvesting. Moreover we will give examples

Multifunctional mechanical vehicle for agriculture

of the economic potential of applying autonomous

application. In the past agriculture was accepted out

robotic vehicles compared to conventional systems in

using furnish seized tools and as the civilization

two different applications: robotic weeding in high

progressed people started using animal driven tools.

value crops, particularly sugar beet, and crop

After that self-governing age robots for agriculture.

scouting in cereals. The comparison was based on a

In the developed countries the automatic agriculture

systems analysis and an individual economic

has reached to a complete state but in the increasing

feasibility study for each of the applications. Focus

countries

The

will be put on potential labor cost savings, farm

mechanized agriculture autonomous agrirobots for

structure implications and sizes for operation, daily

improving agriculture efficiency must increases to

working hours, potential environmental impact,

meet the expectations demand of the ever grooving

energy costs and safety issues.

like

India

is still

developing.

human being population to rise above it we was
developed robotic vehicle .Agriculture robotic are

I. INTRODUCTION

machines programmed to do agricultural task and

Now a day‟s world is moving towards automation

form assignments. Such as harvesting or picking,

and sophistication. It is equally important to have

weeding,

development

spraying,

cutting.

The

challenge

is

and

automation

in

agricultural

designing and developing robots to work in

equipments. Earlier, farmers were mostly depending

synchronization with the nature [1].

on traditional farming equipments, which were
depending on bullock, camels etc. Animal for their

Keywords- weeding, spraying, cutting, rotted left,

uses on field.

rotted right.
Objectives:- The aim of this project is to present the
status of the existing trends and achievement of
agricultural and horticultural robotic vehicles and
self-governing systems and outline the potential for
future

application.

Dissimilar

applications

of

autonomous vehicles in agriculture have been
examined and compared with conventional systems,
where three main groups of field operations have
Fig.1.Multifuctional robotic vehicle

been identified to be the first potential practical
applications crop establishment, plant care and
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We

are

interested

to

have

some

innovative

development in agriculture to move India to sit in the
So why, we are wishing to have automation,
sophistication in agriculture with seed sowing issue?

row of developed countries. We have chosen the
process of seed sowing in farming for our

project.

RF encoder
RF transmitter (STT-433MHz)

This project is basically having microcontroller as a
main device it is easily available device for controller
and driving of various devices like DC Motors etc.
This robot will definitely help in development of
agriculture in India. This is fort and time saving and
energy saving project. This may require much more
cost at two primary basic but, if we have mass

Fig.3. Shows Remote Control

production in future it will definitely got in smaller
prize. There will not more job remain rather than
only filling the seed container, giving distance sets
and publishing start button of robot. It will work
automatically till end of seed chamber only regular
attention should have to user on seed chamber.
Fig.4. Shows Remote Control inner Ckt.

II. METHODOLOGY
This stage has a class „C‟ type of amplifier which is

Block Diagram:-

perfectly matched with the antenna impedance to
RF Receiver

Receiv
Deco
der
er
Cryst
al

ARM
7
Proces
sor

Buffe
r

Drive
r

Motor
L

Buffe
r

Drive
r

Motor
R

Buffe
r

Drive
r

Buffe
r

Drive
r

SeedS
R
owing
Motor
Spray
ing

L

Buffe
Drive
Grass
Motor
O
r
cut
otr
sc
Suppl
or
ot
y
ill
or system.
Brobotic vehicle
Fig.2.at
Block diagram multifunctional
uf
or
Dr
fe
1) RF Receiver
iv
r
er
Power

In the transmitter section (remote), we have
the following components:

have faithful power transfer & no power is wasted.
There are eight switches for the movement
of the robot in various directions like forward,
backward, left and right etc. These eight switches are
connected to the RF encoder. The RF encoder is then
connected to RF transmitter, which is thereby
connected to the antenna for the transmission of the
radio waves.
2) RF Decoder:- The RF decoder is mainly used to
decode the RF signal into its binary equivalent. But at
starting due to interference of line and wrong
selection of resistor and capacitor (which will decide
the RC time constant which must be 30 ms or more).
So by solving above problems the RF signal can be

Eight switches

ISSN: 2231-5381

received. This stage decodes the coded signal & gets

http://www.ijettjournal.org

Page 609

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

the signal in the readable form to the microcontroller.

design companies, including hardware engineers,

That is in the digital form. Depending on the switch

system designers, and software developers.

that is been pressed (left, right, forward, and
backward), the digital data from the switches is
transferred to the RF encoder, which encodes this
digital data into RF signals and transmits to the RF
transmitter. This transmitter transmits the RF waves
to the receiver (robot) through the antenna. Receiver
section received data and performs action as same
data is transfer from the trance miter. The receiver
section consists of the following components:

3.1 ARM7 controller: - The ARM7controller is
mainly used for controlling and performing the action
of relay driver. But due to wrong selection of crystal
oscillator and decoupling. The controller time cycle
is disturbed. So by using capacitor to decouple these
problems are solved.
3.2 Microcontroller - Microcontroller IC89c51 is
heart of our project. We select this Microcontroller
IC for our project for following no. of advantages
such as

Internal 1k bytes 14words of electrically

erasable programmable read only memory with
internal EPROM, 13 I/O pins with 25mA source
capability, Internal 64 byte RAM to store temporally
storage of data.
Fig.5. RF receiver ckt.

4) Motor Driver: - A gear reducer, also called a

RF receiver (STR-433MHz)
RF decoder (HT12D)

speed reducer or gear box, consists of a set of gears,
shafts and bearings that are factory-mounted in an
enclosed, lubricated housing. Gear reducers are
available in a broad range of sizes, capacities and
speed ratios. Their job is to convert the input
provided by a “prime mover” into output of lower
RPM and correspondingly higher torque. In industry,
the prime mover is most often an electric motor,
though internal combustion engines or hydraulic

Fig.6. ARM 7 controllers Board ckt.

motors may also be used There are many types of
gear reducers using various gear types to meet

3) ARM 7 controllers Board :- ARM architecture

application requirements as diverse as low first cost,

has become the most pervasive 32-bitarchitecture in

extended life, limited envelope size, quietness,

the world, with wide range of ICs available from

maximum operating efficiency, and a host of other

various

processors are

factors. The discussion that follows is intended only

embedded in products ranging from cell/mobile

as a brief outline of the most common industrial gear

phones to automotive braking systems. A worldwide

reducer types, their characteristics and uses.

IC

manufacturers. ARM

community of ARM partners and third-party vendors
has developed among semiconductor and product
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6) Modulator- This stage modulates the input signal.
Here frequency modulator is used because of its
feature of less noise.
7) Motor L: - This is the left tuning motor which use
to turn vehicle at left side.
8) Motor R: - This is the right tuning motor which
Fig.7. D.C.Motor

use to turn vehicle at right side

5) Power Supply-For our all IC we require 5V D.C.

9) Seed Sowing /weeding Motor: - This motor is use

supply which can be generated by step down

as a time interruption purpose because one by one

transformer,

filter

side wills down to earth side and vehicle move

condenser & voltage regulator IC7805. The power

forward direction at same time. Knowing the position

supply is mainly used to give the regulated 5V output

and severity of the weeds there are many methods

to all the components. But due to interference

that can kill, remove or retard these unwanted plants

between ground and output there is glitch in the

.Different physical methods can be used that rely on

output. So we have used capacitor to decouple them

physical interaction with the weeds. A classic

and hence the power supply gives the 5V regulated

example is to break the soil and root interface by

output.1) Current and battery discharge time with and

tillage and promote wilting of the weed plants. This

no load. Table 1 shows Current consumed by DC

can be achieved in the inter row area easily by using

motor and ARM7 controller, servo motor and Relay

classical spring or duck foot tines. Intra row weeding

from that we can calculate the discharging time for

is more difficult as it requires the position of the crop

battery with load and without load. Formula to

plant to be known so that the end effectors can be

calculate to time for no load is , Discharge Time =

steered away. Within the close-to-crop area, tillage

mAH current of battery / Total current consumed by

cannot be used as any disturbance to the soil is likely

circuit in mA.

to damage the interface between the crop and the soil.

full

wave

bridge

rectifier,

[2]
Table 1: shows current and battery discharge time with load
and no load

10) Spraying Motor: - This motor is used for
No.Of

Curre

Curre

Microcontroll

Battery

Battery

Batter

nt

nt

er

dischar

dischar

y

(mA)

(mA)

current(mA)

ge time

ge Time

(12V)

No

With

with no

with

load

load

load

load

(Hr)

(Hr)

pesticide spraying on much vegetation.
Within the close-to-crop area, great care must be
taken not to damage the crop nor disturb the soil. One
method of killing weeds close to the crop plants is to

1

920

1200

100

1.25

0.95

use a micro spray that delivers very small amounts

2

920

1200

100

2.50

1.90

directly on to the weed leaf. Machine vision can be

3

920

1200

100

3.80

2.84

used to identify the position of an individual weed

4

920

1200

100

5.10

3.82

plant and a set of nozzles mounted close together can
squirt a herbicide on to the weed. Tests have shown
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that splashing can be reduced when a gel is used as a

getting bigger and hence not suited for this approach.

carrier rather than water. Other trials have shown that

Smaller

when the right amount of herbicide is placed in the

equipment is needed. Either the crop can be surveyed

right way at the right time, the usage of Herbicide can

before harvest so that the information needed about

be drastically reduced to about 1 gram per hectare for

where the crop of interest is located.

more

versatile

selective

harvesting

an infestation of 100 weeds per square meter. A
micro spray system is currently under development at

III. CONTROL STICK

DIAS Bygholm, in Denmark; a robotic irrigator in

This block contains the control keys, which control

the form of a mechatronic sprinkler (to simulate a

the specific operation of the robot, here every key

travelling rain gun) was developed to apply variable

press, the controller circuit generates a specified

rates of water and chemigation to predefined areas.

coded signal & each signal is different from the other

[2]

one.

11) Grass Cutting motor: - This motor is use for

IV. PLANNING IN PHASES
Before commencement of the project it was decided

cutting unwanted grass or plants (harvesting)

to plan the project in phases so the following are the
Selective harvesting involves the concept of only
harvesting those parts of the crop that meet certain
quality thresholds. It can be considered to be a type
of pre sorting based on sensory perception. Examples
are to only harvest barley below a fixed protein
content or combine grain that is dry enough (and
leave the rest to dry out) or to select and harvest fruits
and vegetables that meet a size criteria. As these
criteria often attract quality premiums, increased
economic returns could justify the additional sensing.
To be able to carry out selective harvesting
effectively, two criteria are needed; the ability to
sense the quality factor before harvest and the ability

phases in which the project will be done: The very
first phase was planning the project and getting the
concepts right about the project. This involved lot of
reading and understanding about the core concepts
and the applications of our project. Getting to know
about the features of various components present in
the circuitry. Learning about various software like
keil , Eagle 4.11 etc that will be used in our project.
Procuring the various components required for the
project. Creating the PCB (printed circuit board) for
our project. Interfacing the monitoring system with
PC. Implementing the entire project. Testing the
working of the final monitoring system.

to harvest the product of interest without damaging
the remaining crop. Most agricultural equipment is

1) Farmer robot

“Labour necessities to grow and harvest the crops

normal harvester, Demeter can drive by itself lacking

must be compact through computerization”. The most

any human regulation. Unfortunately, people get

important area of relevance of robots in agriculture is

weary and bored rigid, and their efficiency goes

at the harvesting arena. Demeter is a robot that can

down. With a mechanical harvester, however, it

cut crops like wheat. Although, it may look
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like a

never gets weary and can work 24 hours a day.
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system accuracy is poor which causes reduction in

ADVANTAGES:

production. If we consider, in traditional method 2





The machine does not get unwell or tired

inches reduction in seed sowing area in each row, for

and does not need point off.

huge field it will lead to reduction in production up to

It can function with quicker tolerances (so

one row. Now a day's tractors are employed for seed

every round is at full ground capacity),

sowing, but it also requires skilled operator and large

Fewer errors and at superior speeds

energy source like diesel or petrol. This increases the

Because machinery can be made lighter and

production cost of crop. Our machine works only on

cheaper if the driver‟s seat, controls and cab

batteries and the batteries can be easily charged.

can be eliminated.


CONCLUSION

It can be used in various fields like
agriculture, medicine, taking out, and space
1.

study.


country. Many people still depends on

It can be sent to another planet to study their

farming. Also all the raw material required for

environmental situation.


many industries are get from farming. This

The machines could easily work around

type of innovative and developing ideas plays

trees, rocks, ponds and other obstacles.


As explained earlier India is a developed

an

Small suburban fields could be worked

important

role

in

development

in

agricultural fields and also does the things

almost as efficiently as large tracts of land.

easier and less time consuming. Our ideas
definitely will become advantageous when it
will be implemented on practical and real time

FUTURE IMPLEMENTATION

basis. Primarily on demo basis it looks
The system can be advanced for checking the

somewhat costly, but in future it may become

moisture of farming land by moisture sensor and

more usable when produced on large scale. It

adjust the particular amount of water in soil (i.e.

will also minimize the energy requirement, if

moisture of soil) according to seed and its

we make use of convention energy sources

requirement. It can automatically increase the

like solar energy sources like solar energy,

moisture of soil in land, when providing water supply

which looks costly today.

to this system.
2.
2) Justification for differences-

This type of machine reduces the highly
skilled labour requirement. It also increases
the accuracy and linearity in seed sowing.

In tradition method, there is a use of animals for seed
sowing like bullock, camel etc. There is also manual
seed sowing. This method also required the highly
skilled labour and

charges are also high. This

3.

Traditional

methods

are

time

consuming, this type of new inventions

machine does not require much skilled operator and it

defiantly

also have good speed with accuracy. In traditional

increases the speed of operation.
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4.

Operation procedure is also very easy and it is

systems, etc. It will be available to use for any

not necessary for the operation to move with

shape of fields.

machine.
5.

4.

The system can further be modified to

conventional solar energy is a vast source of

measuring various parameter in farming like

energy.

crop growth, weed prevalence, its type etc.

5.

Also, one or many system can be monitored
through GSM system.
6.

By using solar panels we can make use of

This type of automatic system can develop in
future for other processes in farming.

6.

Limitations in this system can be overcome in

The project has consists of three different

future using some advancement for positioning

mechanism. The first mechanism contains

of vehicle on field.

making an assembly of vehicle and its motion,

RESULT

where as second mechanism is cutting the

Upon initial inspection of the circuit operation,

weed in between to crop lines. And third one is

multiple problems were noted. The input

to spraying pesticide on different vegetation

signal is transmitted from the pc but it is not

rows, the microcontroller is used to control

detected by the receiver. Troubleshooting of

and monitoring the process of system motion

the circuit was undertaken to isolate causes of

of vehicle. It is controlled with help of 12 volt

circuit failure. The original and expected

DC motor, servo motor and RF Based

results of various components of the circuit are

Wireless Remote using RX-TX MODULES

as follows

(434MHz.) etc.

1) Power Supply: - The power supply is mainly
used to give the regulated 5V output to all

1.

FUTURE SCOPE

the components. But due to interference

As India is still in development phase, it is

between ground and output there is glitch in

necessary to have the development in all fields

the output. So we have used capacitor to

including agriculture. This type of new

decouple them and hence the power supply

defiantly help in development of agriculture in

gives the 5V regulated output.

future.
2.

This machine is now working on batteries for
the demo purpose. This type of machine can
be development to work on hydraulic power
like power like tractors. This will increase the
speed of operation and accuracy in seed

used to decode the rf signal into its binary
equivalent.

But

at

starting

due

to

interference of line and wrong selection of
resistor and capacitor (which will decide the
RC time constant which must be 30 ms or

sowing.
3.

2) RF Decoder: - The RF decoder is mainly

This vehicle is now capable for the working
only rectangular fields, but if we develop this
system by using GPS systems, image scanning

more). So by solving above problems the RF
signal can be received.
3) Microcontroller:- The microcontroller is
mainly used for controlling and performing
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the action of relay driver. But due to wrong

directly to relay driver ckt cannot connect

selection

and

directly to microcontroller. So that it will

decoupling. The controller time cycle is

satisfy the surge current requirement of the

disturbed. So by using capacitor to decouple

motor.

of

crystal

oscillator

5) Result of Debugging: - After debugging the

these problems are solved.

circuit‟s individual modules, it was found that
4) Motor Driver: - The motor driver is mainly
used for the controlling of the supply

to

transformer. The motor driver requires signal

each of them functions as were expected, and
with some modifications the output of each
component is right and consistent.

from microcontroller to operate. the relay
takes 12v and 20ma. So we have connected it
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Abstract — The worst impact of rapid development in
dyes and textile industries in the recent decades has
resulted in the accumulation of large quantities of
recalcitrant pollutants into our water cycle.
Traditionally physicochemical and biological methods
used for wastewater treatment have inherent
limitations in their applicability, effectiveness and cost.
The combination of photo catalytic process using both
homogeneous and heterogeneous catalysts like
Fenton’s process and TiO2 and its modified forms
respectively, with biological treatment for the
degradation of organic pollutants can provide a
viable alternative for the detoxification and recycling
of industrial wastewater. In this study, treated the
textile effluent using catalyst namely TiO2 under the
sunlight. It reduces the COD and color of the effluent
very sharply. The reaction conditions were optimized
such as the catalyst concentration at 0.8 gm/l, pH of
the effluent at 5.5 and the rate of degradation at 1ml
oxidant per 200ml effluent sample.
Keywords — Photocatalytic, Watewater, Textile
effluent, TiO2, COD
I. INTRODUCTION
Textile mills are major consumers of water and
consequently one of the largest groups of industries
causing intense water pollution. Around 10 kg and
more than 10,000 different synthetic dyes and
pigments are produced annually worldwide and
used extensively in dyeing and printing industries.
Textile processing employs a variety of chemicals,
depending on the nature of the raw material and
products. It estimates that about 10 % of the chemicals
are lost in industrial wastewater [1]. The wastewater
generated by the different production steps (i.e. Sizing
of fibers, scouring, desizing, bleaching, washing,
mercerization, dyeing and finishing) has a high pH and
temperature. It also contains a high concentration of
organic matter, non-biodegradable matter, toxic
substances, detergents and soaps, oil and grease,
sulfide, sodas, and alkalinity. In addition, the high salt
conditions of the reactive dye baths result in high-salt
wastewater, which further exacerbates both their
treatment and disposal. The fate of these chemicals
varies, ranging from 100% retention on the fabric to
100% discharge with the effluent. As a result, textile
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industry is confronted with the challenge of both
color removal (for aesthetic reasons) and effluent
salt content reduction. In addition, reactive dyes are
highly water-soluble and non-degradable under the
typical aerobic conditions found in the conventional
biological treatment system.
More worrying is the fact that current
legislation only governs the amount of biochemical
oxides in, and the level of alkalinity and acidity
of
industrial
effluents,
but not
the
dye
concentration. If polluted fluids are discharged
directly into the aquatic environment, their toxicity
will be absorbed by aquatic creatures and will
eventually find its way through the food chain into
human beings.
In general, the current practice in textile mills is
to
discharge the
wastewater into the local
environment without any treatment. This wastewater
causes serious impacts on natural water bodies and
land in the surrounding area. High values of COD
and BOD, presence of particulate matter and
sediments, and oil and grease in the effluents
causes depletion of dissolved oxygen, which has an
adverse effect on the marine ecological system.
Effluent from mills also contains chemicals;
effluents are dark in color, which increases the
turbidity of the water body. This in turn hampers
the photosynthesis process, causing alteration in the
habitat. Besides, the improper handling of
hazardous chemical content in textile water has
some serious impacts on the health and safety of
workers. Contact with chemical puts them the high-risk
bracket for contracting skin diseases like chemical
burns, irritation, ulcers, etc. and even leads to
respiratory problems [2].
Several studies focused on the decolonization of
industrial wastewater using different methods of
treatments; however, most of these methods have
difficulty in practical uses. In recent studies, different
systems were used, such as, ozonation [3,4], H2O2/UV
[5-7], photocatalysis [8,9], photo-Fenton [10,11],
electrocoagulation [12], sonolysis [13], gamma–
radiolysis [14], biological [15,16] and combined
anaerobic–photocatalytic treatment [17].
To overcome the shortcomings in the existing
treatment techniques, research and development in
innovative technologies during the last decade have
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shown that advanced oxidation processes (AOP’s)
that are combination of powerful oxidizing agents
like UV light, UV/TiO2, O3 /UV, H2O2 to mention
a few are highly promising for the remediation of
complex organic compounds which are present in
contaminated water /effluent systems without
generating any sludge or solid material of
hazardous character [18].
Among heterogeneous AOP’s, Titanium dioxide
(TiO2) – mediated photocatalytic oxidation appears
to be a promising alternative, since the optical
absorption of TiO2 is in the near UV –A region
and is the major advantage of the photocatalytic
method over the UV-C has driven AOP’s that
require light of shorter wavelengths and hence cannot
make use of solar irradiation. The photocatalytic
detoxification has been discussed as an alternative
method for cleanup of polluted water in the
scientific literature since 1976 [19].
The photocatalysis implies the combination of
photochemistry with a catalyst. Both radiation and
catalyst are necessary to achieve or to accelerate a
chemical reaction. Heterogeneous photocatalysis
employs semiconductors as catalysts. Besides catalyst
and a proper radiation no additional chemicals or
expensive processes are necessary. The biggest
problem of the photocatalysis nowadays is the low
quantum efficiency of generation of reactive species,
capable of oxidation or reduction of organic molecules.
New development in the research field of
photocatalysis might improve this to the degree that
photocatalysis will be soon economically acceptable
for specific applications.
II. SELECTION OF TIO2 CATALYST
Titanium dioxide (TiO2) is a biologically and
chemically inert, photostable, largely available and
inexpensive, what are its additional advantages in
comparison to the other photocatalysts. Some
advantages of TiO2 photocatalysis over the other
AOP’s could be summarized like (i) Low cost and high
chemical stability of TiO2. (ii) It needs only O2 and UV
photons for the activation. Also the solar energy could
be used as a source of UV photons. (iii) It can be
applied to the systems with very low concentrations of
highly toxic pollutants. (iv) Ions, generally present in
water, do not decrease its activity considerably. (v)
Total mineralization for many organic compounds
could be achieved. (vi) Other decontamination
methods could be efficiently combined with TiO2
photocatalysis thus increasing its efficiency. (vii) TiO2
photocatalysis works at room temperature, therefore no
additional input of thermal energy is necessary.
III. MATERIALS AND METHOD
A. Materials
The actual wastewater sample was collected from
the equalization tank of Raymond textile industry
located at the Jalgaon city of the Maharashtra (India).
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The photocatalyst used in all the experiments was
anatase form of titanium dioxide powder (the BET
surface area is 50 ± 15 m2g-1 with an average particle
size is 30 nm). Hydrogen peroxide was used as an
oxidant. Hydrochloric acid (HCl) and sodium
hydroxide (NaOH) was used to adjust the pH. All
chemicals are purchased from the Jalgon city.
B. Methods
The wastewater characterization was done in
environmental laboratory of the Jalgon city. The
wastewater sample was highly concentrated. Hence,
the sample was diluted in the ratio of 1:1 by using
distilled water. The initial pH of the sample was
adjusted by using HCl and NaOH solution. The sample
was treated in a natural sunlight, as shown in Fig.1.
The outside temperature was measured by using a
thermometer. Samples were withdrawn after every one
hour and filtered. COD of the samples were measured
in the environmental laboratory. The results were then
optimized variation of oxidant addition, pH
adjustments, catalyst loading. The tests were repeated
for getting the reproducibility of results.

Fig. 1. Photocatalytic treatment of wastewater in sunlight

IV. RESULT AND DISCUSSIONS
A. Wastewater characteristics
Raw wastewater was collected directly from the
equalization tank of the Raymond textile Industry. The
analyses were done in the environmental laboratory
and those shown in Table 1. The sample was found
with highly concentrated on the TS, TSS and TDS. So
some pre-treatment is required, so as to safely
discharge the water.
B. Effect of Catalyst (TiO2) concentration on the
reduction of COD
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Catalyst (TiO2) concentration was varied from 2.0
g/l to 10 g/l (i.e. 0.2% to 1.0%) during reactions in
sunlight. It was observed that the rate increases with an
increase in catalyst concentration and becomes
constant above a certain level. The reasons for this
decrease in degradation rate are as: (i) Aggregation of
TiO2 particles at high concentrations causing a
decrease in the number of surface active sites, and (ii)
Increase in opacity and light scattering of TiO2
particles at high concentration leading to decrease in
the passage of irradiation through the sample.
Table 1.
Characteristics of the raw wastewater sample of Raymond textile
mill

Sr. No
1.
2.
3.
4.
5.
6.
7.

Parameter
COD
TS
TDS
TSS
COLOUR
pH
Temperature

Prevailing Range( mg/l)
240 – 250
681600
297600
384000
Light pink
9.54 – 10
34 0 c

As the concentration of the catalyst is increased, the
number of photons absorbed and the number of
pollutant molecules absorbed are increased owing to an
increase in the number of TiO2 particles. The density
of particles in the area illumination also increases and
so the rate is enhanced. Above a certain level, the
substrate molecules available are not sufficient for
adsorption by the increased number of TiO2 particles.
Hence the additional catalyst amount is not involved in
the catalytic activity and the rate does not increase with
an increase in the amount of catalyst beyond a certain
limit. Surface active sites also decrease due to
aggregations of TiO2 particles at high concentrations.
This observation is in agreement with the observations
reported in literature and an amount of 3.0 mg/l has
been taken for the subsequent experiments for studying
the effect of oxidant addition and pH of the solution.
Fig.2 shows the effect of catalyst concentration on
the COD reduction. It was observed that the COD
continuously decreases from 240 to 20 mg/L on
increasing the catalyst concentration from 0.2 g/l to 1.0
g/l. An optimum of catalyst concentration has to be
taken when the decrease in COD level is to be within
acceptable limits. Use of higher concentration of
catalyst will increase the cost of the process and
decrease the permeability of sunlight.
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Fig. 2. Effect of catalyst concentration on the COD reduction

C. Effect of operating pH
The wastewater from textile industries usually has
a high pH value (nearly 10). Further, the generation of
hydroxyl radicals (AOP’s) is also a function of pH.
Thus pH plays an important role both in the
characteristics of textile wastes and the generation of
hydroxyl radicals. Hence, attempts have been made to
study the influence of pH in the degradation of dye in
the range 3 - 10.
The pH of the solution significantly affects TiO2
activity, including the charge on the particles, the size
of the aggregates it forms and the positions of the
conductance and valence bands.In our experiments,
maximum degradation was observed at pH nearly 6.
As shown in fig.3. Other pH values also responded to
good degradation rates, but the final pH after
photocatalytic treatment which was the deciding factor
for determining the optimum pH, which was found to
be in the range of 6.0-7.0. So it is clear that an
optimum pH should be at 6.0, because maximum
degradation was achieved at this pH and final pH gets
to be 7.0, which was suitable for the biological process.
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Fig. 3. Effect of pH on the % degradation of the effluent
(0.4% catalyst loading)

reported that the majority of dyes is only adsorbed on
the sludge and not degraded.

D. Effects of Oxidant addition

F. Reuse of TiO2

One possible way to increase the reaction rate
would be to increase the concentration of OH radicals
because these species are widely considered to be
promoters of photocatalytic degradation. The addition
of hydrogen peroxide to the heterogeneous system
increases the concentration of OH radical, since it
inhibits the electron-hole recombination, according to
the following equation:

The catalyst’s lifetime is an important parameter of
the photocatalytic process, due to the fact that its use
for a longer period of time leads to a significant cost
reduction of the treatment. For this reason, the
photocatalytic experiment was repeated 3 times with
the same amount of TiO2 P-25 as catalyst. The
quantity of the catalyst was reduced day by day, but
only in a very small percentage (1% of the initial
quantity was lost). No more catalyst was added.
Catalyst recycling depends upon the following factors:
1. Fouling of catalyst, 2. Nature of pollutants, 3.
Reaction conditions, 4. Activation, etc.

TiO2 + OH- + OH•

TiO2 ( e- ) + H2O2

(1)

Hydrogen peroxide is considered to have two
functions in the process of photocatalytic degradation.
It accepts a photo generated electron from a conduction
band and thus promotes the charge separation, and it
also forms OH radical, according to Eq. (1). However,
at high concentration of H2O2, it also acts as a
scavenger as shown in the following equations.
H2O2 + OH•

HO2• + H2O

(2)

HO2• + OH•

H2O + O2

(3)

In the experiments, the hydrogen peroxide
concentrations were varied from 1.0 to 5.0 ml per
1000ml of the effluent. The best results were found,
when oxidant addition came out to 1ml/200ml of
effluent and has been taken as the optimum amount
required for maximum effective degradation of
pollutants.
E. Color Removal
Color is usually the first contaminant to be
recognized in wastewater. Many azo dyes, constituting
the largest dye group, may be decomposed into
potential carcinogenic amines under anaerobic
conditions in the environment. Color removal from
wastewater is often more important than the removal of
soluble colorless organic substances, a major fraction
of which contribute to the COD and BOD besides
disturbing the ecological system of the receiving
waters. The traditional techniques used for color
removal are activated carbon (charcoal), filtration and
coagulation. Each method has a few advantages and
disadvantages. For example, the use of charcoal is
technically easy, but has high waste disposal cost.
Although filtration potentially provides pure water as
the final product, it is possible for low molar mass dyes
to pass through the filter system. Coagulation using
alums, ferric salts or limes is a low cost process, but all
these methods have a major disadvantage of simply
transferring the pollutants to another phase rather than
destroying them. Biological treatment is a proven
technology and cost effective, however, it has been
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V. CONCLUSIONS
In this study, we treated the textile effluent using
catalyst namely Titanium dioxide under the sunlight.
The Titanium Dioxide reduces the COD of the
wastewater to a very approachable and also it retains
the properties of water and the color reduction was also
very sharp. During photocatalytic pretreatment,
reaction conditions were optimized for getting the
economical benefits of the process. Catalyst
concentration was optimized at 0.8 gm/l, pH of the
effluent was optimized in 5.5 and the rate of
degradation was enhanced by optimizing 1ml oxidant
per 200ml effluent sample.
The chemical process could be used as
pretreatment in order to1 increase the biodegradability
of the wastewater or as a post-treatment to remove the
non-biodegradable compounds. The solution resulting
from the photo treatment stage is considered to be
biologically compatible after the elimination of: the
initial biorecalcitrant and/or toxic compounds, the
inhibitory and/or non-biodegradable intermediates, and
any chemical reagent (H2O2, O3….).
These requirements, together with information
concerning the evolution of toxicity and
biodegradability of the pretreated solution, allow the
determination of optimal operational conditions, which
corresponds to the best cost-efficiency compromise.
Finally, this strategy could be used as a useful guide, as
it proposes an easy way to determine the most feasible
methods for any industrial wastewater treatment.
This photocatalytic method is quite easy and cheap
for the treatment of wastewater as the main energy for
the treatment is available free of the cost. It is easy to
setup in the industry as the cost of setup is much lower
than the other methods.
The only disadvantage of this process was found
that the total solids, total dissolved solids and total
suspended solids increases by a considerable amount.
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Abstract—This paper based on the wireless sensing
network. This system is basically ideal for the forest
like places where we deals with the plants and trees
for example, college campus, hospital campus, big
gardens, farms, etc. In order to prevent fire
occurrence, this paper designs the monitoring system
based on wireless sensing networks (WSN). The
system gives hardware design of different modules for
collecting the data from various places having
wireless sensors for wireless connections which form
a network. Data collected by modules are transfer to
the receiver module using ZigBee and then prevention
action will takes place by the operator on the receiver
side.
Keywords—wireless sensing networks (WSN), fire,
monitoring system
I. INTRODUCTION
As we know, trees and plants are most important
factor in our life; we need to protect them from the
disasters like fire. Our system is basically design to
detect and monitor the plants and trees in the places
where the human beings are occur, like farms, big
gardens, campus of college or hospitals using this
system we can also save their lives.
In our system we have different transmitter module
having wireless sensors on it, which collect the data
from the specific area using wireless sensors and send
it to the receiver module using ZigBee. On the other
hand the receiver model collects the data from the
different modules using ZigBee. Receiver analyse this
data and alert the operator about fire. Further
prevention action must be taken by the operator who is
attending the receiver side.
II. LITERATURE SURVEY
Most frequently used fire detection and monitoring
techniques in the areas like farms and gardens are
takes place in the traditional ways. These techniques
are summarised as,
1)
2)
3)
4)

Human based observations
Satellite systems
Optical cameras
Wireless sensing networks

Following table gives comparison about all these
techniques.
Table1: Comparison of Fire monitoring techniques

Comparison

Human
based
observations

Satellite
system

Optical
cameras

Wireless
sensing
networks

Cost

Low

Very
high

High

Medium

Low

Low

Medium

High

Low

Low

Medium

Medium

Low

Medium

Medium

High

Long

Very
long

Long

Small

---

Yes

---

Yes

No

Yes

No

Yes

Efficiency
and
practicality
Faulty
alarms
repetition
Fire
localising
accuracy
Detection
delay
Fire
behaviour
information
Can be used
for other
purposes

Among these techniques wireless sensing networks is
most accurate reliable and real time technique, hence
we implement our system using wireless sensing
networks.
III. DESIGN IMPLEMENTATION
A. Block diagram
In our system we are using various sensors on
transmitter module, like Wind direction sensor for
detection of direction of wind using which we can get
idea about which direction our fire will elaborate,
temperature sensor for detecting sudden change in the
environmentaltemperature and smock sensor for
detection of smock occurrence. All these sensors are
controlled by ARM 7 processor and the data collected
by the processor is transmitting using ZigBee. On the
other hand at the receiver side we have ARM 7
processor along with ZigBee.
Following Fig 1 showing block diagram will give
brief idea about our system,
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B. Temperature sensor (LM 35)
We are using LM 35 as a temperature sensor. This
series are precision integrated-circuit temperature
device with an output voltage linearly proportional to
the centigrade temperature.

Fig. 1 Block diagram of proposed system
IV. HARDWARE REQUIREMENT
We require following hardware to design our
system.Let’s see one by one.

Fig. 3Temperature sensor (LM 35)
These are some features of LM35,

A. ARM 7 (LPC 2148)
Over the last few years, the ARM architecture has
become the most pervasive 32-bitarchitecture in the
world, with wide range of ICs available from various
IC manufacturers.ARM7 is one of the widely used
micro-controller family in embedded system
application.A RISC-based computer design approach
means ARM processors require significantly fewer
transistors than typical processors in average
computers. This approach reduces costs, heat and
power use.

•
It has an output voltage that is proportional to
the Celsius temperature.
•
The scale factor is .01V/0C or 1mV/C.
•
Another important characteristic of the LM35
is that it draws only 60 micro amps from its supply
and possesses a low self-heating capability. The
sensor self-heating causes less than 0.1 0C
temperature rise in still air.
•
The operating temperature range is from -55
0
C to 150 0C
C. Smoke sensor
A smoke sensor is a device that senses smoke,
typically as an indicator of fire.Here we are using
photoelectric smoke detector (also known as an optical
smoke detector) contains optical chamber, outer cover,
case moulding, a light (light-emitting diode), a lens,
and a photoelectric receiver (typically a photodiode).
These all parts are shown in Fig 4 (c) whereas Fig 4(a)
and (b) shows the sensor which is used in our system.
The sensor uses a light source to detect smoke.
The Infra-Red LED is a lens that shots a beam over a
large area. If smoke is present in the area, it enters the
optical chamber, having smoke particles scatter and
sensor will send data to the receiver.

Fig. 2LPC 2148
LPC2148 is the widely used IC from ARM-7
family. It is manufactured by Philips above fig 2(a)
shows this ICand circuit diagram is shown in fig 2
(b). Let’s discuss some features about this processor,
•
8 to 40 kB of on-chip static RAM and 32 to
512 kB of on-chip flash program memory.
•
Low power real-time clock with independent
power and dedicated 32 kHz clock input.
•
Power saving modes include idle and Powerdown.
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E. ZigBee
ZigBee provides self-organized,multi-hop, and
reliable mesh networking. It is use for transfer the data
wirelessly from the transmitters to the receiver.
ZigBee works on 2.4 GHz. Following fig 6 shows the
experimental ZigBee module which are connected to
transmitter modules.

Fig.4Smokesensor

Fig.6 ZigBee module

D. Wind direction sensor
Wind direction sensor will give us the direction in
which the fire will increase. Fig 5 shows the wind
direction sensor used in our system,
Here the vanes are made of PVC material and also
the base mounting is also the PVC material.Here in
this sensor the sensing unit is a high strength variable
resistor element and the shaft of the element is
connected to the vane and when the wind direction is
change the vane gets the direction from wind and the
which then the shaft is rotated and the resistance is
changed.

Fig.5 Wind direction sensor
That resistor element has three terminals which are
connected as one terminal is given 5v and other
terminal is connected to the ground. And thevariable
terminal is connected to the sensing circuit designed
using the Ic Lm324.when the shaft rotates the voltage
available is varying from 0 to 5v.that change is
voltage is assigned to the 8 directions.so 0.5 v
difference is separates the 8 directions.
IC LM324 ,it is quad op amp IC,so two IC are used
and are configured as comparator and its reference
level is set differently with a difference of 0.55v for
every direction the output of the comparator output is
turn high. That is then feed to the arm7.then the
controller change in bit detects and decides and shows
on the LCD the direction.
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• Low-power sleep modes
• Multiple antenna options
• Industrial temperature rating(-40° C to 85° C)
• Low-power and long-rangeVariants available
•
ZigBee less consumes battery so it will work
efficiently over low power for long time. It also has
benefit of long range of transmission.
V. CONCLUSION
As we discuss above our system is based on
wireless sensing networks which is best system among
any other observation techniques. We are using smoke
sensor for detection of smoke which are the first
happening factor when the fire is occur to the plants.
Using this smoke detection we are get information
about fire much earlier. Hence we get the early
detection of fire than any other system.
Further we are using the LM 35 temperature
sensor which will also give the sudden change in
environment. We are also using the wind direction
sensor which will give us the direction of the fire
occurrence. Using these sensors we are developed a
reliable, early detecting system that results the proper
way of prevention. Using this system we can rescue
lots of environmental factors and also human beings.
Disasters are not come with notice, so prevention on
the proper way is most important.
VI. ADVANTAGES
1) This system is real-time, hence reliable.
2) Gives early detection of fire which is the big
advantage.
3) System uses ZigBee, hence can be work
efficiently on long distance.
4) Wireless sensing networks reduces the cost as
well as the all-time attention of human for
detection of fire
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VII.
RESULT
As per our survey on different techniques for fire
detection and monitoring we have been propose the
above system and successfully implemented it. Our
system is based on wireless sensing networks using
various sensors such as temperature, smoke, wind
direction along with LPC 2148 and ZigBee. We have
also tested our system on field. The fire protection and
monitoring system is developed which gives early
detection of fire.

VIII. FUTURE SCOPE
For experiment purpose, we are designed this
system using direct power supply in future we can
use batteries as well as solar for better efficiency and
long life. If we want to extend the range of the
ZigBee we can also place the repeaters in between
transmitter and receiver. We can also increase the
number of transmitter module as per the requirement
of the area. We can also add the user interface to the
system for easy detection of the status of each
module.
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Abstract: A brain-computer interface (BCI)is a
direct neural interface between a human or animal
brain and an external world. It is a hardware and
software communications system which provides a
new non-muscular channel for communication and
control with the external world. Brain computer
interfaces (BCIs) are divided into two main
approaches: the EEG pattern recognition approach
based on different mental tasks and the operant
conditioning approach based on the self-regulation of
the EEG response. This paper focus on basic idea of
BCI and reviews numerous BCI technologies
depending upon operations such as signal acquisition,
pre-processing or signal enhancement, feature
extraction, classification and the control interface.

Here machine application is controlled
according to the thoughts of the affected
individual and hence the brain activity is
monitored. For this various techniques are
available that includes[10], for example,
functionalMagnetic Resonance Imaging
(fMRI), magnetoencephalography (MEG),
Positron Emission Tomography (PET),
Single
Photon
Emission
Computer
Tomography (SPECT), optical brain
imaging, single neuron recording (with
microelectrodes) and electroencephalography
(EEG) .
From these methods, MEG, EEG and
Keywords— BCI (Brain Computer Interface), EEG
single neuron recording give continuous and
(Electroencephalography),ERD,ERS
instantaneous recordings of the brain activity
(time resolution about 1 ms), which is
I. INTRODUCTION
required for real-time BCI. However, MEG
In the ﬁrst international meeting which is
is not practical to be used with BCI. The
devoted to BCI research held in June 1999 at
MEG measurements are made using a large
the Rensselaerville Institute near Albany,
device inside a magnetic shielded room. The
New York, brain computer interface was
single neuron recording, on the other hand,
deﬁned as “A brain computer interface is a
requires that the electrodes are inserted inside
communication system that does not depend
the skull. Therefore, almost all of BCIs
on the brains normal output pathways of
reported to date have been based on EEG.
peripheral nerves and muscles”[9]. It is also
called as Brain Machine Interface (BMI), or
II. ELECTROENCEPHALOGRAPHY (EEG)
often called a Mind-Machine Interface
Electroencephalography (EEG) is a
(MMI), or sometimes called a direct neural
method
used to measure the electrical
interface which is able to detect the user’s
wishes and commands while the user remains activityof the brain caused by the flow of
silent and immobilized. There exist various electric currents during synaptic excitations
diseases of the nervous system that gradually of the dendrites in the neurons and is
cause the body’s motor neurons to extremely sensitive to the effects of
degenerate, Example: Amyotrophic Lateral secondary currents [10]. It measures the
Sclerosis (ALS), brain stem stroke, or spinal combined electrical activity of millions of
cord injury. Eventually causes total paralysis nerve cells called neurons. It is most widely
and the affected individual becomes trapped used neuroimaging modality since it has high
in his own body, unable to communicate. A temporal resolution, relative low cost, high
Brain-Computer
Interface
enables portability, and few risks to the users. EEG
communication under such circumstances.It signals are recorded using the electrodes
introduces new communication link between placed on the scalp. The signals have to cross
the affected individual and externalworld. the scalp, skull, and many other layers and it
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provides very poor quality signals. This
means that EEG signals in the electrodes are
weak, hard to acquire and of poor quality.
This brain signals are severely affected by
background noise generated either inside the
brain or externally over the scalp. There exist
various properties in EEG [9], which can be
used as a basis of classification of the brain
signals for a BCI as:
A. Rhythmic Brain Activity
Depending on the level of consciousness,
normal people’s brain waves show different
rhythmic activity. For instance, the different
sleep stages can be seen in EEG.Different
rhythmic waves also occur during the waking
state. These rhythms are affected by different
actions and thoughts, for example the
planning of a movement can block or
attenuate a particular rhythm. The fact that
mere thoughts affect the brain rhythms can
be used as the basis for the BCI.The EEG can
be divided into several frequency ranges.
Delta, theta, alpha, beta and gamma are the
names of the diﬀerent EEG frequency bands
which is related to various brain states.In fig
1 the EEG waves for different frequency
ranges are shown.

So EEG is described in terms of frequency
band in which each rhythm has some
specified range of frequency as listed in table
I
Table IList of EEG Rhythms with frequency
range
Rhythm
Delta (δ)
Theta (Ɵ)
Alpha ( ά)
Beta (ß)
Gamma (γ)
Mu (µ)

Frequency(Hz)
0.1 – 3.5
4 - 7.5
8 – 13
13 – 30
30 – 100
Around 10

B. Event-Related Potentials (ERPs)

Event-related potentials are a common title
for the potential changes in the EEG that
occur in response to a particular “event” or a
stimulus. These changes are so small that in
orderto reveal them, EEG samples have to be
averaged over many repetitions. This
removes the “random” ﬂuctuations of the
EEG, which are not stimulus-locked.
Event-related potentials can be divided into
exogenous and endogenous. Exogenous
ERPs occur up to about 100 ms after the
stimulus onset. They depend on the
properties of physical stimulus (intensity,
loudness etc.). The potentials from 100 ms
onward are called endogenous. They depend
largely on psychological and behavioural
processes related to the event.
3. Event-Related Desynchronization (ERD) and
Event-Related Synchronization (ERS)

Fig.1 EEG Waves over different Frequency
Ranges
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ERD is an amplitude attenuation of a
certain EEG rhythm. ERS is an amplitude
enhancement of a certain EEG rhythm.The
imagination of motor tasks produce
measurable changes on the on-going EEG
and represents frequency specific changes of
the which can either be an increase in power
(ERS) or a decrease in power (ERD).
Traditionally, ERD is measured through the
estimation of EEG signal power in specific
frequency bands. So a certain motor task
induces ERD over the corresponding cortical
area while there is ERS in unrelated areas.
The ERD/ERS is the fundamental
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physiological property which can be used as translate these features into appropriate
a basis of classification of mental tasks in a device commands to take particular action.
BCI system based on motor tasks.
The application machine can be wheelchair,
robotic arm, cursor, speller or any other
III. BRAIN COMPUTER INTERFACE
device as shown in fig 2.
Brain Computer Interface (BCI) [1],
technology is a new and fast evolving field
that measures the specific features of brain
activity and translates them into device
control signals. Signal is acquired using the
electrodes on the scalp. These signals are
weak hence amplified and are converted into
digital form. Then features are extracted from
amplified and digitized version of EEG
signals in the signal processing stage.In this
stage useful EEG data is separated from
noise. The modern BCIs often use several
types of feature extraction such as Hjorth
Fig. 2 Brain Computer Interface
parameters wavelet transforms, Fourier
transforms, and various other types of filters.
But there is no best way of extracting
features from EEG data.The algorithms
III. LITERATURE REVIEW
Sr.
No.

Paper Title
/ Reference

EEG signal
Extraction method

Approach & Concept about Work

Results of Works

1

Parallel
manmachine training
in development of
EEG based cursor
control [11].

EEG
data
recorded using 28
electrodes
arranged
according to the
international 1020
electrode
system.

Based on the pattern recognition approach.
Signal ampliﬁcation, initial ﬁltering done by
Brain Imager, a device manufactured by
Neuroscience Inc. Features were extracted for
electrodes C3, C4, P3 and P4 using the 4th
order autoregressive (AR) feature extraction
method. The EEG patterns were classiﬁed with
an adaptive neural network.

Only two subjects are
train to achieve 2-D
cursor control. They
achieved the hit rates
of 70 % and 85%,
respectively.
Once
subjects
are
fully
trained they can hit the
target close to 100%.

2

Experiments with
an EEG based
computer interface
[12].

EEG
recorded
from one bipolar
channel with two
electrodes located
3 cm behind C3
and C4 of the
international 1020 system

Hard and soft rejection
improves classiﬁcation
accuracy.
In
hard
rejection 21% of data
blocks were entirely
rejected.
In
soft
rejection
method,
anaverage of 34 % of
the data samples was
rejected.

3

Current trends in
Graz
braincomputer interface
research [13].

The EEG was
recorded with 29
gold electrodes of
which
ground
electrode
was
placed on the
forehead

Based on the pattern recognition approach,8th
order autoregressive (AR) model is used. The
upward movement was associated with the
math task and downward movement with motor
imagery. Two methods were a latent-space
smoothing means that the low certainty
decisions may be rejected by the higher
certainty decisions and a reject option means if
the certainty of the classiﬁcation did not exceed
a particular threshold then the EEG was
classiﬁed to “reject” class.
It is based on the classiﬁcation of the EEG
patterns during ﬁve different mental tasks using
detection of the ERD and the ERS patterns
during the motor imagery
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4

Non-invasive
Brain-Actuated
Control
of
a
Mobile Robot by
Human EEG [2].

5

Brain-Computer
Interface: Next
Generation
Thought
Controlled
Distributed Video
Game
Development
Platform [1].

6

P300 brain
computer
interface: current
challenges and
emerging trends
[7].

7

EEG-based
asynchronous BCI
control of a car in
3D virtual reality
environments [8].

EEG potentials, at
the 8 standard
fronto-centroparietal locations
F3, F4, C3, Cz,
C4, P3, Pz, and
P4. The sampling
rate was 128 Hz
Signals
were
acquired
from
three
electrode
sites C3, C4 &Cz,
unipolar
signal
was
recorded
using left ear as a
reference and the
right ear as the
ground.
EEG signal is
acquired
using
electrodes
cap
placed on scalp
and filtered with a
with a low cut off
frequency of 0.1
Hz and high cut
off frequency of
30 Hz

Asynchronous
approach
hence
robot
continuesto execute a high-level command until
the next is received. The different mental tasks
are recognized by a statistical classifier. The
robot executes these commands autonomously
using the readings of its on-board sensors.
Robot executes commands with six different
mental states or behaviours.
Right and left movements were controlled by
using a differential Mu over both brain
hemispheres as the bases for the classiﬁcation
that is the Mu power difference over electrode
locations C4, C3. BCI2000 acts as a platform
for signal acquisition and processing which
provides a way to directly communicate with an
external device through UDP. The user
application module was driven using control
signals from signal processing.
This closed-loop BCI approach relies on the
P300 and other components of the ERP, based
on an oddball paradigm presented to the
subject. The P300 is the largest ERP component
and generated during an oddball paradigm.

Asynchronous
EEG-based BCI,
Signal is obtained
from the sensors
or
electrodes
placed on scalp

Cumulative Incremental Control strategy is
used to control duration of Non-Control and
Intentional Control states (Motor Imagery (MI)
for left, right hand, foot and etc.). This method
calculates the duration of ERD/ERS states
which is different with common system that
only detects the existence of ERD/ERS states.

CONCLUSION

A BMI allows a person to communicate
with or control the external world without
using the brain’s normal output pathways
of peripheral nerves and muscles. The
application is controlled by thoughts or
wishes only for which brain activity is
monitored continuously. In this paper
seven EEG-based brain computer interface
systems were reviewed and compared. In
all BCI system the neural activity is
recorded using non-invasive technique.
There are many challenges in the future of
the BCI ﬁeld. An exhaustive research
about the mental tasks should be done so
that applications could be improved.
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The task drive the
robot through different
rooms in a house like
environment
using
asynchronous
EEG
analysis and machine
learning
techniques
with ratio of 0.74%.
The participants played
the video game by
using their thoughts
only with up to 80%
accuracy
over
controlling the target

Close
to
72.8%
subjects were able to
spell
with
100%
accuracy in the RC
paradigm and 55.3%
spelled with 100%
accuracy in the SC
paradigm. Less than
3% of the subjects did
not spell any character
correctly.
Speed and steering
angle controlled by
type and duration MI.
Best accuracy obtained
76% for 1 sec MI time
and 91% for 4 sec MI
time
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Abstract: Now a days, the biometric identification is
most accepted. It is well known that human being has
a unique fingerprint pattern which does not change
over the whole life time. The fingerprints of even
identical twins are different. That’s why the
fingerprints are so much popular as the biometric
identifier. In this the main thing is to match the
original fingerprint with the existing fingerprint which
is present in the datasets. The image acquired for the
matching must be of fine quality and it must be
without of any kind of noise. The less the noise in the
fingerprint images the more accurate further
operations. However it is not always easy to obtain a
good quality of fingerprint. Because of this the
fingerprint image gives improper minutiae results.
Therefore the fingerprints must be enhanced to extract
the minutiae and get all the features of the
fingerprints. So that it can reduce the false recognition
or true rejection rates w.r.t. original fingerprints.
There are three main techniques of enhancement.
Pixel wise Enhancement Techniques, Contextual
Filter Enhancement Techniques and Multi Resolution
Enhancement Techniques. This paper focuses on these
various Fingerprint Enhancement Techniques.

shared or stolen. Also, they cannot differentiate
between unauthorized and authorized client.
Biometrics such as fingerprint, voice, face, etc.
offers way of reliable personal authentication that can
address these problems and is gaining citizen and
government acceptance. Reliable extraction of
features from poor quality fingerprint is the most
challenging problem faced in the area of fingerprint
recognition. Fingerprint image enhancement is the
first step in every Automatic Fingerprint Identification
System (AFIS), which improves the quality of the
fingerprint image by removing noise and blur, thereby
escalating the reliability of fingerprint recognition.
The following Figure 1 represents the various patterns
of Fingerprint.

Keywords: Biometric identification, minutiae,
fingerprint enhancement, Pixel wise Enhancement,
Contextual Filter, Multi Resolution Enhancement, etc.
I. INTRODUCTION

Figure 1: Pattern of Fingerprint

In this ever more digital globe, unfailing personal
authentication has become an essential human
computer interface activity. E-commerce, access to
computer networks and National Security are some
examples where establishing a person’s identity is
very important. Along with security variables [like
password, key, fingerprint, etc.], the fingerprint is the
most widely used entity since they are unique and do
not change over life time and even not at all need to be
remembered.[4]
Security measures apart from
biometric rely on knowledge-based approaches like
passwords or token based approaches such as swipe
cards to control access to physical and virtual spaces.
Though ubiquitous, such methods are not very secure.
Tokens such as badges and access cards may be
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II. BACKGROUND
An impression left by friction ridges on a surface is
known as fingerprint. If it is taken by direct imaging
(e.g. by putting the finger directly on a scanner), it is
called an online fingerprint whereas if the impression
is taken on any other surface, then it is called offline
fingerprint. A fingerprint pattern consists of ridges and
valleys. A ridge is a narrow elevated skin which looks
like a line on a finger surface and the valleys are the
furrows which separate the ridges. The neighbouring
page Figure 2 shows the general fingerprint
identification system.
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III. MOTIVATION

Figure 2: General Fingerprint Identification System
There are three structural levels in a fingerprint
which are discussed below:

The motivation behind this is rising necessity to
identify an individual for security; fingerprint
enhancement to get better superiority of fingerprint
along with extract minutiae points. And in the
extraction process one should not get the bogus
minutiae and conserve the accurate ridge bifurcations
and endings. Minutia extracted from the fingerprint
greatly depends on quality of input finger print. For
extracting the exact Minutiae from the fingerprint it is
desirable to remove noise from the input image and
for that there is need of enhancement algorithm for
accuracy.
IV. FINGERPRINT ENHANCEMENT
TECHNIQUES

A. Global Pattern Level
This represents the overall pattern of a fingerprint.
For example, in a fingerprint, ridges may enter from
bottom-right and then after looping around the center,
they may exit from the bottom right again. According
to Henry [1] classification of fingerprints, it is called
right loop. Similarly, there are other such global
patterns and Henry’s classification in this respect is
exclusive and almost exhaustive. This structure is
mainly used for fingerprint classification and/or
indexing.
B. Local Ridge Pattern Level
This is the pattern on which most of the
identification algorithms are designed. Ridges in a
fingerprint may not be continuous. Some ridges split
into two ridges known as bifurcations while some end
at some point termed as ridge endings. Such positions
are important in a fingerprint. All these are called
minutiae points. Minutiae are points which are
combination of ridge ending and bifurcation. In
addition to this, there are some special points in a
fingerprint (called singular points), core point and
delta point. A core point is a point where the innermost ridge of a finger print turns. A delta point is a
point where two ridges running side-by-side diverge.
Not every fingerprint necessarily has core or delta
point while some may have more than one such point.
There are generally around 80 minutiae points in a
complete fingerprint of a finger tip.
C. Low Level Features
It consists of the sweat pores which appear as
white holes in the ridges. To obtain these features,
very high resolution scanners are required and so these
features are used by very sophisticated fingerprint
matching systems.
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Image enhancement is the process of digitally
manipulating a stored image using software. The tools
used for image enhancement include many different
kinds of software such as filters, image editors and
other tools for changing various properties of an entire
image or parts of an image [2].
The main three types of Fingerprint enhancement
techniques having two or more subtypes of each are
discussed as follows [1]:
A. Pixel-wise enhancement
i.
Histogram Equalization
ii.
Contrast Enhancement
iii.
Normalization
iv.
Wiener Filter, etc.
In this pixel based fingerprint image processing
function the fresh value of each pixel only depends on
earlier value and a few universal parameters (not
depend on the value of the adjacent pixels). Pixel
based techniques don’t create satisfying and ultimate
results for fingerprint enhancement. Still, contrast
stretching, histogram manipulation, normalization and
Wiener filtering had given away to be helpful as initial
processing steps in a added elegant fingerprint
enhancement algorithm.
B. Contextual filtering
i.
Fourier Transform
ii.
Gabor Filter
iii.
Bell Shaped Filter, etc.
The broadly used method for fingerprint
enhancement is based on contextual filter. In
traditional image filtering just single filter is used for
involvedness all the way through the fingerprint image.
Within contextual filtering technique, the filter
properties modify based on local context.
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Frequently, a bunch of filters is pre-computed and
one of them is chosen for each fingerprint image area.
In fingerprint image enhancement, the context is often
defined by the local ridge orientation, local ridge
frequency. In reality the sinusoidal-shaped wave of
ridges and valleys is principally defined by a local
orientation, frequency that varies slowly across the
fingerprint area. A suitable filter that is tuned to the
home ridge frequency and direction can efficiently
removes the unwanted noise and preserve the accurate
ridge valley arrangement.

method to find out, ridge present on a fingerprint
image by directly scanned fingerprints or inked
impression.
Robert Hastings, in [8] developed a way for
enhancing the ridge pattern by using method of
oriented diffusion by adaptation of anisotropic
diffusion to smooth fingerprint in the direction parallel
to the ridge flow. Fingerprint image intensity differs
slickly as one traverse along the ridges or valleys by
removing most of little irregularities and breaks but
with the identity of individual ridges, valleys
conserved.

C. Multi Resolution Enhancement
i.
Dimensional Filter
ii.
Rotational Filter, etc.

R. Sonawane et al., in [9] given a technique by
introducing a special domain fingerprint image
enhancement way which decomposes the image into a
Multi-resolution enhancement has been planned [3] set of filtered fingerprint images after that orientation
to remove noise from fingerprints. Decomposing the field estimated. Superiority mask distinguishes the
image into various sub-images allows to pay damages recoverable as well the unrecoverable corrupted
for different noise components at various scales: regions from input fingerprint images are generated
particularly, at higher levels (low and middle using estimated orientation field, Input fingerprint
frequency bands) the rough ridge-valley flow is adaptively enhanced into recoverable regions.
cleaned and gaps are closed, whereas at the lower
Eric Kukula et al., in [10] proposed a way for
levels (upper frequencies) the improved details are
conserved. The enhanced image bands are then investigating the result of five various force levels on
fingerprint matching performance, fingerprint image
recombined to gain the ultimate fingerprint image.
superiority scores, minutiae count up between optical
as well as capacitance fingerprint sensors. Three
V. LITERATURE SURVEY
fingerprint images were taken together from right
index fingers of seventy five participants in favor of
Arun et al., in [4] given that, contrast
each sensing technology. Results disclose a important
enhancements
improve
the
perceptibility
differentiation in fingerprint image quality score based
(recognizable) of objects in the image by enhancing
on force level and every sensor technology, yet there
the brightness difference between objects and their
is no major differentiation in minutiae count up based
backgrounds. Contrast enhancements are normally
on force level of capacitance sensor. Fingerprint
performed since an contrast stretch followed with a
image quality score, shown affected by force and
tonal enhancement, even though these both can be
sensor kind is one of many factors which influence the
performed in single step. Contrast stretch improves the
system matching performance, yet removal of low
brightness differences uniformly across the dynamic
quality fingerprint images doesn’t improve the system
range of the image.
performance at every force level.
Prasanna et al., in [5] the challenges and the
opportunities regarding the wet fingerprint recognition
are given. Also authors have introduced a new
database called WWF viz. Wet and Wrinkled
Fingerprint.
Shlomo et al., in [6] author proposed a pixel-wise
adaptive Wiener method for noise reduction. Filter
was based on local data estimated from a local
neighborhood of size 3 X 3 of each pixel.
Er.Nishi et al., in [3] in this paper in equalization
method it improves the appearance and spread the
quality of gray levels in order that they are equally
distribute across their range.
G. Sambasiva et al., in [7] projected fingerprint
identification technique using a gray level watershed
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L. Lam et al., in [11] presented a method, thinning
is the process of reducing thickness of each line of
patterns to just an only one pixel width. Requirements
of an excellent algorithm w.r.t a fingerprint are i)
Thinned fingerprint image obtained should be of only
one pixel width with no discontinuities ii) Every ridge
must be thinned to this central pixel iii) Singular pixel,
noise should be eliminated iv) No extra removal of
pixel should be possible after completion of thinning
process.
Mana Tarjoman et al., in [12] introduced structural
approach to fingerprint classifications by using the
directional image of fingerprint instead of singularities.
Directional finferprint image includes dominant
direction of ridge lines.
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Bhupesh Gour et al., in [13] have developed a
method for extraction of minutiae from fingerprint
images using midpoint ridge contour representation.
First step is segmentation to split foreground from
background of fingerprint image. The grayscale
intensities in 64x64 regions are normalized to a
constant mean and variance to remove the effects of
sensor noise and grayscale variations due to finger
pressure differences. After the normalization the
contrast of the ridges are enhanced by filtering 64x64
normalized windows by appropriately tuned Gabor
filter. Processed image is after that scanned from top
to bottom and left to right and transition from white
(background) to black (foreground) are detected. The
proposed method takes less and do not detect any false
minutiae.
Hartwing Fronthaler et al., in [14] proposed
fingerprint enhancement to improve the matching
performance and computational efficiency by using an
image scale pyramid and directional filtering in the
spatial domain.

[9]

[10]
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[13]
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245-252, 2007.
Raju Sonavane and B. S. Sawant “Noisy Fingerprint Image
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Similarity Measure Approach”, Journal of Computer Science
and Network Security, vol. 7 no. 9, pp. 225-230, 2007.
Eric P. Kukula, Christine R. Blomeke, Shimon K. Modi, and
Tephen J. Elliott “Effect of Human Interaction on Fingerprint
Matching Performance, Image Quality, and Minutiae Count”,
International Conference on Information Technology and
Applications, pp. 771-776, 2008.
L. Lam S. W. Lee, C. Y. Suen “Thinning Methodologies-A
Comprehensive Survey”, IEEE Transactions on Pattern
Analysis and Machine Intelligence, vol. 14, pp. 869-885,
1992.
Mana Tarjoman, and Shaghayegh Zarei “Automatic
Fingerprint
Classification
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Graph
Theory”,
Proceedings of World Academy of Science, Engineering and
Technology, vol. 30, pp. 831-835, 2008.
Bhupesh Gour, T. K. Bandopadhyaya and Sudhir Sharma
“Fingerprint Feature Extraction using Midpoint Ridge
Contour Method and Neural Network”, International Journal
of Computer Science and Network Security, vol. 8, no, 7, pp.
99-109, 2008.
Hartwing Fronthaler, Klaus kollreider, and Josef Bigun
“Local Features for Enhancement and Minutiae Extraction
in Fingerprints”, IEEE Transactions on Image Processing,
vol. 17, no, 3, pp. 354-363, 2008.

VI. CONCLUSION
This study and review of Fingerprint Enhancement
can be conclude that biometric identification is having
very much importance in today’s digital world. The
Pixel wise enhancement techniques are having very
basic and older functionalities. While the Contextual
fingerprint enhancement techniques are quite superior
to the previous one. And they are widely used.
In future also the most advanced techniques of the
fingerprint enhancement that is Multi resolution
fingerprint enhancement will come into picture and it
will produce constructive results.
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Abstract— Recently increased search of materials
alternative to very difficult to join with traditional
techniques that is for steel is investigated in this
paper. Owing to favourable weight to strength ratio
polymer materials are vital in use. Most common
method for connections of sheets is resistance spot
welding. Production process is optimized by adhesive
or rivet joints this is proven through review of
literature. It is essential to ensure cost and time saving
for car development to reduce experimental work
using precise simulation.
There are problems in joining Aluminium to
dissimilar materials. A critical problem with
Aluminium assembly is that joining Aluminium
requires different set of technologies and procedures
from steel. Because of Aluminium properties, welding
is more difficult. Also Aluminium and other
lightweight material require smart techniques to join
dissimilar material, which add complexity and cost.
In this paper investigation of riveted joints is
model using Autodesk Inventor and model is studied
by using FEA software and result is validated with
experimental data and comparative study is done in
between simple riveted joint and self piercing riveted
joint.
Keywords: Self Piercing Riveted Joint, Finite
Element Analysis, Riveted Joints, .Aluminium
I. INTRODUCTION
Self Piercing (SPR) is a technique which is use
for joining of two sheet metals and it does not required
preparatory hole.
Today, different technologies are available in
the market to construct automobiles. Every
automobile industry has challenge to reduce the
weight of the vehicle for reducing fuel consumption.
The characteristic properties of Aluminium, high
strength stiffness to weight ratio, good formability,
good corrosion resistance and recycling potential
make it the ideal candidate to replace heavier material
in the vehicle to respond to the weight reduction
demand within the automotive industry. Aluminium
usage in automotive application has grown more than
80% in the past years. Some of the major components
that could see significant growth in the use of
aluminium and contribute greatly to lowering the
weight of vehicle are engine block, closure panels, and
chassis components years [1].
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The SPR process is a cold forming operation
used to fasten two or more sheets of material. In this
process, a semi-tubular rivet is pressed by a punch into
two or more substrates of materials that are supported
on a die. The die shape causes the rivet to flare inside
the bottom sheet to form a mechanical interlock as
shown in Fig. 1.It can be used for a wide range of
advanced materials that are dissimilar, coated and
hard to weld.
Step by step process of Self Piercing Riveting
Joint.
1. The sheets are positioned to be joined
together.
2. The punch pushes the rivet, which cuts
through the upper-plate.
3. Rivet spreads in the bottom-plate.
4. Tool opens and plates are ejected.
1. Clamping: The substrates are clamped with a preclamping pressure (PCP) between a rivet setter (blank
holder) and a shaped die. The pre-clamping pressure
was set at 60 bar for the specimens used.
2. Piercing: A rivet gun is used to push the rivet into
the top substrate. The rivet shank acts as a shearing
punch as it cuts through the top substrate and also
partially cuts through the lower substrate until the die
reaction is encountered. The rivet setting pressure
(RSP) depends on the rivet diameter.
3. Flaring: With the material of the lower substrate
flowing into the die, the rivet shank begins to flare
outward, forming a mechanical interlock between the
upper and lower substrates. Since the rivet does not
pierce through the bottom substrate, the sheared slug
of material from the top substrate is entrapped
between the bottom substrate and the rivet shank, thus
producing a tight joint.
Advantages of Self Piercing Riveted Joint
1) No holes required.
2) Fast cycle time.
3) No heat fumes, dust or chips given off.
4) Doesn’t distort or tarnish painted coatings.
5) Joins range of different materials such as steel,
Aluminium and plastics.
6) Less noisy operation.
7) Less wastage cost.
8) Less scatter in quality.
9) Better fatigue performance both in steel and
aluminium.
10) Repeatable quality, visually checkable joint.
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Simple Riveting:A Rivet is a short cylindrical rod having a
head and a tapered tail. The main body of the rivet is
called shank. According to Indian standard
specifications rivet heads are of various types. Rivets
heads for general purposes are specified by Indian
standards IS: 2155-1982 (below 12 mm diameter) and
IS: 1929-1982 (from 12 mm to 48 mm diameter).Self
piercing rivet and simple rivet is the same but
difference is that in self piercing rivet does not require
pre drill hole and in simple riveting requires pre drill
hole. In self piecing riveting drilling and riveting of
the two sheet metals is done by single rivet and in
simple riveting drilling is done by using separate
drilling tool and then after drilling riveting is does.
Rivets are permanent fasteners. Riveted joints
are therefore similar to welded and adhesive joints.
There are different applications of the rivets like large
scale applications including shipbuilding, boilers,
pressure vessels, bridges and buildings etc. A riveted
joint, in larger quantities is sometimes cheaper than
the other options but it requires higher skill levels and
more access to both sides of the joint. In recent years
there has been a progressive move from riveted joints
to welded, bonded and even bolted joints. There are
strict standards and codes for riveted joints used for
structural/pressure vessels engineering but the
standards are less rigorous for using riveted joints in
general mechanical engineering Mechanical joints are
broadly classified into two categories viz., nonpermanent joints and permanent joints. Nonpermanent
joints can be assembled and dissembled without
damaging the components. EG of such joints are
threaded fasteners (like screw-joints), keys and
couplings etc [2].
Permanent joints cannot be dissembled
without damaging the components. These joints can
be of two kinds depending upon the nature of force
that holds the two parts. The force can be of
mechanical origin, for example, riveted joints, joints
formed by press or interference fit etc, where two
components are joined by applying mechanical force.
The components can also be joined by molecular force,
for example, welded joints, brazed joints, joints with
adhesives etc [3].

Fig.1 Rivets
Installation Procedure of Blind Rivet:1) Blind rivets are a two-part fastener consisting of
a shell and a headed stem (mandrel) assembled so the
shell can be placed into the work to be fastened.
2) The rivet is ‘set’ by drawing the stem through the
shell, which causes the shell to deform and clamp the
material securely.
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3) After the desired clamping force is achieved, the
stem breaks off and is discarded.
4) A small portion of the stem remains trapped in the
bottom of the shell to ensure the clamping force is
retained in the joint.
5) Withdrawing the stem is done with special tools
operated by hand, pneumatics or electricity.

Fig2. The rivet is set by drawing the stem through
the shell
PROBLEM STATEMENT:In automobile Industries to maintain vehicle body
mass has become an important topic.
By joining processes vehicle body is generally
made. Joining of two dissimilar metals can be
achieved by different processes.
Most of these joining processes have many
limitations.
In case of vehicle body if it is joined by Spot
welding or Laser welding the mass of the vehicle
body increases which causes the less fuel
efficiency.
There for mechanical joining process like self
piercing riveting and simple riveting is important
to use in automobile industries.
There for analysis or comparative study of these
two mechanical processes is important.
II. LITERATURE SURVEY
Preetamkumar R. Inamdar [1] had studied
and the SPR process has been numerically simulated
using the commercial FEA software LS-Dyna. A 2D
axisymmetric model was generated. Since the SPR
process involves large deformation, FE may become
severely distorted. They conclude that the forcedeformation curves have shown oscillations during the
process, which is due to high value of penalty scale
factor. We can absorb that at displacement length after
1.5mm, the force has increased higher consistently
than experimental result. The segment penetration
between the mesh of rivet and top sheet was managed
with high value of penalty scale factor than default
value.

http://www.ijettjournal.org

Page 635

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

In the SPR process, the force variation could be
divided into two main stages: the rivet penetration
region and the rivet-setting region.
The penetrating force required to deform and
penetrate the aluminium sheets was analyzed through
explicit analysis.
Explicit approach is an efficient tool to study
the joining process and predict the mechanical
strength and failure mechanism of the SPR joints.
Force-deformation values were predicted from rivet
being riveted.
Han, M. Thornton, M. Shergold [2] had
studied the comparison of the mechanical behavior for
each joint type under different loading conditions. It
covers symmetrical and asymmetrical assembly from
thin gauge of 1.0mm to thick gauge of 3.0mm. The
results suggest that generally RSW can provide similar
strength performance to SPR with the exception of Tpeel; the energy to maximum load needs be
considered ‘case to case’ and is dependent largely on
loading conditions and the failure mode particularly
with respect to SPR. The spread of results for SPR is
generally smaller than RSW, and the performance of
SPR joints improves as the thickness increases. He
also concluded that The selection of process
parameters for both RSW and SPR joints affect their
strength, energy absorption and failure mode.
Correlations exist between increasing nugget diameter
and strength for lap shear and X-tension loading
geometries for RSW joints.
UMA Shankarkrishnappa [3] had studied
Self piercing riveted dual layer joint by numerically
and they conclude that the basic aspects if SPR
process forming by conducting explicit and implicit
analysis have been investigated. Also spring back
effect of SPR process is studied. In this thesis case
study of SPR of dual sheets of aluminium A16060 T4
temper alloy using high strength steel rivet was
simulated to numerical investigate. The model
geometry is axisymmetric, which was developed and
meshed using MSC PATRAN.
Johannes Gårdstam [4] the aim with this thesis
is concerned with the development of simulation
models of the joining process as well as mechanical
properties of self piercing riveted (SPR) joints and
pierce nut joints. In both of these joining methods
problems occur when introducing more high strength
steel sheets. For SPR, fractures occur in the rivet, and
for pierce nut the thread will be damaged. This work
resulted in more knowledge about the fracture risk in
the rivet and how to reduce it. The strain and stress,
which was used as fracture indicators, were reduced to
the half with modifications of the rivet and the die
geometry.
Jacek Mucha [5] had studied quality
Parameters and Behaviors of Self-Piercing riveted
Aluminium Sheets with different joining conditions.
in this paper two sheets of the aluminium alloy using a
steel rivet was investigated. Also shows research
progress in the assembly dimensional prediction area,
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using finite element analysis results. To improve
industrial productivity simulated analysis was adopted
in this study. The comparison analysis has been
performed within the numerical experiment range to
cover the effect of various riveting process parameters
on the rivet deformation. Proper selection of
corresponding rivet material features, i.e. its yield
point and strain hardening, enables a significant
change of the sheet joining process and specific
finished joint parameters; The energy consumption for
the rivet strain depends, among else, on the strain
hardening curve. text into it.
Jacek Mucha [5] had studied quality Parameters
and Behaviors of Self-Piercing riveted Aluminium
Sheets with different joining conditions. in this paper
two sheets of the aluminium alloy using a steel rivet
was investigated. Also shows research progress in the
assembly dimensional prediction area, using finite
element analysis results. To improve industrial
productivity simulated analysis was adopted in this
study. The comparison analysis has been performed
within the numerical experiment range to cover the
effect of various riveting process parameters on the
rivet deformation.
R. Neugebauer, M. Jäckel, C. Kraus and T. Kropp
[6] had studied and demonstrated what effect happens
on Self piercing riveting process by improving
velocity of tool. In the present paper, characteristics of
the joining process at conventional and elevated tool
velocity are investigated. Thereby, the focus is put on
the joining process of high strength steel sheets.
Proper and reliable joining of these steels presents a
major challenge for mechanical joining techniques. In
the conventional joining process, where tool velocities
well below 1 m/s are common, different problems
during the joining process caused by the high strength
of the steel sheets can occur. At the punch riveting
process undesirable material flow or unwanted burr
development can occur, and at the setting process of
self piercing nuts a deformation of the nuts is possible.
These problems can be reduced significantly by using
elevated tool velocity. He also conclude that for the
punch riveting process it was shown that the undesired
effects of early die indentation into the lower piece of
sheet metal and burr formation can be avoided by
increased tool speed.

http://www.ijettjournal.org

Page 636

International Conference on Global Trends in Engineering, Technology and Management (ICGTETM-2016)

III. METHODOLOGY

Experimental test specimen for 1MM - 1 MM
Thick plate

Preparing Specimen for
experimental analysis

Joint
Type
Shear
Test

Preparing Experimental test
setups

Peeling
Test

Material 1

Material 2

Rivet
Size

Aluminium

Aluminium

150x50

Aluminium

Aluminium

4 mm
5 mm
6 mm
4 mm
5 mm
6 mm

Experimental test specimen for 2 MM - 2 MM
Thick plate

Modeling of different rivet joins
by using Autodesk Inventor

Joint
Type

Analysis of model specimen
by using Ansys Workbench 12

Shear
Test
Peeling
Test

Validation of Software
results with experimental
results

Concluding on the basis of
validated results

Experimental Test Setup:A test were perform by fixing test material in to
Tensile Testing Machine.This machine generaly use to
conduct tensile testing of material.In this machine load
indicator is available for indicating a load.By using
this machine we can find tensile strength of the
material.We taken shear test and Peeling test of the
test specimen.The jaws which is use to fix the ends of
the specimen.One jaw is movable and another is fix to
its position.In this experimental test setup two types of
joints are use 1)Lap Shear joint 2)T peeling joint.For
test set up 150 mm length and 50 mm width
alluminium sheet material is use.For manufacturing
the automobile body Alluminium is the best option to
the manufacturer because alluminium material is a
weightless material and easy to recycled.In this project
for experimental test thickness of the test specimen is
1mm and 2mm are selected and diamater of the rivet
is 4mm,5mm,6mm are selected.Simple riveting is
analyse by experimentaly and Self piercing riveting is
very costly for taking its experimental set ups there for
in this project only results are taken for Simple
Riveting process and experimental results for Self
piercing process is taken from literature papers.For
simple riveting Alluminium rivet is use in this testing.
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Length
X
Breadth
150x50

Length
X
Breadth
150x50

150x50

Material 1

Material 2

Rivet
Size

Aluminium

Aluminium

4 mm

Aluminium

5 mm
6 mm
4 mm

Aluminium

5 mm
6 mm

The strength behavior of rivet is mainly influenced by
the properties of its joints. The stiffness of rivet joint
is depends on several parameters like upper sheet
thickness, lower sheet thickness, rivet diameter, river
hole and rivet and sheet material.
The picture shows different failure modes
on the samples tested. In this experimental testing
Tensile Testing Machine (TTM) is use for testing or
finding tensile strength and shear strength. In this test
two jaws is use to clamp the test specimen. Lower jaw
is movable and upper jaw is fix jaw shown in fig. (17).
In this test specimen length is 150mm and width is
50mm and thickness is 1mm is used for first shear test.
Two sheets of same size is overlap 50mm on each
other and riveted at centre. Before riveting,
appropriate hole is drilled at the centre.

Fig.3 Experimental Test setup for Shear testing
shear test specimen.
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Theoretical Values of stresses by using
Experimental data for 1mm-1mm Specimen:Diameter
Of Rivet
Fig.4 Experimental setup for peeling test and
peeling test specimen
Experimental Test Result:4

SRJ 4 MM

3

SRJ 5MM

2

SRJ 6MM

1

SPR SET 1

0

SPR SET 2
Lap Shear

T Peel

SPR SET 3

Fig.5 Results of 1mm-1mm thick plates

7
6
5
4
3
2
1
0

SRJ 4 MM
SRJ 5MM
SRJ 6MM
SPR SET 1

Lap Shear joint
Shear stress
Shear
values
Strength
(N/MM2)
(N)

T peel joint
Shear
Shear
stress
Strength
values
(N)
(N/MM2)
23.873
300

4 MM

143.239

1800

5 MM

127.323

2500

20.371

400

6 MM

109.640

3100

15.915

450

Theoretical Values of stresses by using
Experimental data for 2mm-2mm Specimen:Diameter
Lap Shear joint
T peel joint
Of Rivet Shear stress
Shear
Shear
Shear
values
Strength
stress
Strength
(N/MM2)
(N)
values
(N)
(N/MM2)
4 MM
222.816
2800
111.408
1400
5 MM
203.718
4000
101.859
2000
6 MM
159.154
4500
77.809
2200
Modeling of Riveted Joints:For modeling of the rivet joint here used Autodesk
Inventor. This is the 3D Modeling software. For
modeling purpose of Lap joint and T peel joint
thickness of upper plate and thickness of lower plate,
hole diameter of hole, diameter of rivet, material of
rivet and plate is important parameters.

SPR SET 2
SPR SET 3
Lap Shear

T Peel

Fig.6 Results of 2mm-2 mm thick plates

12.00
10.00
8.00
6.00

SPR

4.00

SRJ

2.00

Fig.8 Modeling of T-Peel joint in to Autodesk
Inventor

0.00
Lap Shear

T Peel

Fig.7 Average strength Comparison of SPR and
SRJ

Fig.9 Meshing of T-Peel Joint.
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value is validated by using FEA software. The graph
is showing comparison in between experimental data
and numerical data and no very much difference was
observed.
Comparison of Theoretical and Numerical values
for 1mm-1mm Specimen:Lap Shear joint
Experimental Numerical
Diameter Shear stress
Shear
of Rivet
values
stress
Differences
(N/MM2)
values
(N/MM2)
4 MM
143.239
140.524
2.71

Fig.7 Meshing of Lap Joint.
FEA Analysis of Rivet joints:ANSYS Workbench was used as finite
element analysis processor. ANSYS provides wide
variety of options to define various input parameters
such as those required for contact material properties.
Following material properties was use for
analysis purpose.
Mass density = 2.800e-09 tonne/mm3
Young’s modulus = 70.000 N/mm2
Poison’s ratio = 0.3

%
Error
1.90

5 MM

127.323

121.423

5.9

4.63

6 MM

109.640

105.652

3.98

3.64

Following table showing experimental and numerical
results for T peel joint it observed that maximum
stresses is coming on 4mm diameter rivet and very
less stresses is coming on the 6mm diameter and
thickness of the plate is 1mm.Graph is showing
comparison in between experimental data and
numerical data so it observed that percentage error is
less than 5%.

Fig.8 Result of FEA Analysis
IV Results and Discussion
Analysis of Lap shear joint and T peel joint is
done in to the FEA software Ansys workbench and
results are shows shear stress values. For Lap shear
joint maximum stress value is 143.239 N/MM2 by
Experimental shear stress in 4mm diameter rivet and
very less stress value for 6mm diameter hole rivet is
shown in to the following table. That experimental
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Diameter
Of Rivet

Experimental
Shear stress
values
(N/MM2)

4 MM
5 MM
6 MM

23.873
20.371
15.915

T Peel joint
Numerical
Shear
stress
Differences
values
(N/MM2)
22.783
1.09
19.647
0.724
15.317
0.598

Comparison of Theoretical and Numerical
values for 2mm-2mm Specimen:Lap Shear Joint
Experimental Numerical
Diameter Shear stress
Shear
of Rivet
values
stress
Differences
(N/MM2)
values
(N/MM2)
4 MM
222.816
219.516
3.3
5 MM
203.718
199.524
4.194
6 MM
159.154
151.514
7.64
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%
Error
4.57
3.55
3.76

%
Error
1.48%
2.06%
4.80%
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Diameter
of Rivet

Experimental
Shear stress
values
(N/MM2)

4 MM
5 MM
6 MM

111.408
101.859
77.809

T Peel Joint
Numerical
Shear
stress
Differences
values
(N/MM2)
106.587
4.821
105.455
3.591
80.235
2.426

rivet model for large-scale crash analysis of car
structure.
%
Error
4.33 %
3.53 %
3.12 %
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VI . REFERENCES

IV. CONCLUSION
Numerical analysis and experimental investigation is
carried out for simple and self piecing riveted joints.
Aluminium material is used in rivet and sheet metal
joints. Aluminium material is generally used in
automobile parts. Study of riveted joint using
aluminium material is carried out in this work. Also
self piercing riveting process is new technique
generally used in the automobile manufacturing
industry. Therefore it is very important to compare
these two riveting processes.
Many researchers had investigated the Self
piercing riveting process and concluded number of
results. This data is used in this paper and compared
with simple riveting process. It is concluded that self
piercing riveting gives higher strength as compared to
simple riveting process. Efficiency and performance
of the Self piercing riveted joint is increased by
increasing thickness of the sheet. Strength of the rivet
depends upon grip range between rivet and sheets.
Also Lap shear joint has more strength as compared to
T peel joint.
The self-piercing riveting using aluminium
rivets is indeed a challenging task, since the strength
of aluminium alloys are much weaker than that of
steels. Aluminium rivet are easily deformed when
compressed into the plates, and hence no interlocking
occurs.
Performance of the riveted joint depends on
the thickness of plates and different types of the sheet
material.
Finite Element Method is found to be most
effective tool for designing mechanical components
like single lap riveted joints. ANSYS can be used for
analysis of complex and simple models of different
type economically.
The model seems to be more sensitive for
the pull-out condition than for the shear condition. The
model was able to reproduce the correct failure mode
for most of specimens, but could not predict failure
modes related to failure in the base material since
material failure is not included in the model. The
model can be used to understand behaviour of
connection that is, opening of the plates, rotation of
the rivet at failure and forces acting on the rivet. This
work would be useful in designing new shell-based
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Abstract— Generally deaf & mute people use sign
language for communication with normal people. But
these deaf & mute person find difficulty in
communicating with normal people because normal
people does not understand sign language. This paper
gives the idea about gloves which is used on the finger
of dump & mute people .This gloves is consist of flex
sensors on each finger & thump. Whenever dump
people perform hand gesture by using sign language.
This gesture will be converted into speech (audio) &
visual (video) so that normal people can understand
what dump people said & they easily communicate
with normal people. This system is very much compact
in design, as it uses a highly integrated 16-bit PIC
microcontroller, flex sensor zigbee transmitter &
reciver.

II. LITERATURE SURVEY
A. Gesture Recognition:
Sign language is a visual language. Usually,
sign language consists of three major components:
finger-spelling; word-level sign vocabulary; and
nonmanual features. The finger-spelling is used to
spell words letter by letter. The word-level sign
vocabulary is used for majority of communication,
while the nonmanual features consist of facial
expression, position of tongue, mouth, and body. Flex
sensor based gloves systems for automatic
understanding of gestural languages used by the deaf
community. Fig1show the different American Sign
Language

Keywords — sign language, flex sensor, PIC
microcontroller.
I. INTRODUCTION
Hearing loss or deafness as it is commonly
known is defined as the partial or total inability to hear.
This issue may affect the development of language
and can be the cause of lack of communication skills.
Communication involves the exchange of information,
and this can only occur effectively if all participants
use a common language. Sign language is the
language used by deaf and mute people and it is a
communication skill that uses gestures instead of
sound to convey meaning simultaneously combining
hand shapes.
People with audition problems mostly use the
sign language as a way to communicate with others.
Sign language is a language that use hand gestures and
body language to convey meaning. Even when sign
language is widely used around the world, most of the
people without hearing issues doesn’t know how to
interpret it. It is an idea to develop a solution to aid the
deaf mute people to communicate with a person that is
not familiar with the sign language. By using glove
flex sensor that measures how bended each finger is
using zigbee transmitter & zigbee receiver. Sensor
gloves technology has been used in a variety of
application areas, which demands accurate tracking
and interpretation of sign language.
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Fig1. American Sign Language
B. flex sensor:
The Flex Sensor patented technology is based
on resistive carbon thick elements. As a variable
printed resistor, the Flex Sensor achieves great formfactor on a thin flexible substrate. When the substrate
is bent, the sensor produces a resistance output
correlated to the bend radius—the smaller the radius,
the higher the resistance value. Flex sensors are
normally attached to the glove using needle and thread.
They require a 5-volt input and output between 0 and
5 V, the resistivity varying with the sensor’s degree of
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bend and the voltage output changing accordingly.
The sensors connect to the device via three pin
connectors (ground, live, and output). The device can
activate the sensors from sleep mode, enabling them to
power down when not in use and greatly decreasing
power consumption. The flex sensor pictured below
changes resistance when bent. It will only change, the
resistance increases to 30- 40 kilo ohms at 90 degrees.
The sensor measures ¼ inch wide, 4-1/2 inches long
and 0.19 inches.
B.1. flex sensor 2.2:
Flex Sensor 2.2" RoHS Compliant
Description: A simple flex sensor 2.2" in length. As
the sensor is flexed, the resistance across the sensor
increases. The resistance of the flex sensor changes
when the metal pads are on the outside of the bend
(text on inside of bend). Connector is 0.1" spaced and
bread board friendly. Note: Please refrain from flexing
or straining this sensor at the base. The usable range of
the sensor can be flexed without a problem, but care
should be taken to minimize flexing outside of the
usable range. For best results, securely mount the base
and bottom portion and only allow the actual flex
sensor to flex. Fig.2 shows one type of flex sensor.

Working
The impedance buffer in the [Basic Flex
Sensor Circuit is a single sided operational amplifier,
used with these sensors because the low bias current
of the op amp reduces error due to source impedance
of the flex sensor as voltage divider.
In this two or three sensors are connected
serially and the output from the sensors is inputted to
the analog to digital converter in the controller. The
outputs from the flex sensors are inputted into
LM258/LM358 op-amps and used a non-inverted style
setup to amplify their voltage. The greater the degree
of bending the lower the output voltage. The output
voltage is determined based on the equation Vin *R1 /
(R1 + R2), where R1 is the other input resistor to the
non-inverting terminal. Using the voltage divider
concept the output voltage is determined and it ranges
from 1.35v to 2.5v.

B.2 Characteristics of flex sensors

Fig2. Flex sensor 2.2
Features
Angle Displacement Measurement
Bends and Flexes physically with motion
device
Possible Uses
Low profile
Simple construction
Applications
Robotics
Gaming (Virtual Motion)
Medical Devices
Specifications
Parameter
Life cycle
Height
Temperature range

Fig3. Bending VS Resistance

value
>1 million
<0.43mm
-35C to +80C
Fig4. Resistance VS Voltage
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C.PIC MICROCONTROL LER:

Programmable Brownout Reset

PIC microcontrollers are popular processors
developed by Microchip Technology with built-in
RAM, memory, internal bus, and peripherals that can
be used for many applications. PIC originally stood
for ―Programmable Intelligent Computer‖ but is now
generally regarded as a ―Peripheral Interface
Controller‖. PIC microcontrollers can be programmed
in Assembly, C or a combination of the two. Other
high-level Each PIC has unique features and subtle
differences. The correct choice for your project
depends on many factors: programming languages can
be used but embedded systems software is primarily
written in C. PIC microcontrollers are broken up into
two major categories: 8-bit microcontrollers and 16bit Microcontrollers.

Instruction Set

Packages

Yes

Yes

75
Instructions;
83 with
Extended
Instruction
Set Enabled
40-Pin PDIP
44-Pin QFN
44-Pin
TQFP

75
Instructions;
83 with
Extended
Instruction
Set Enabled
40-Pin PDIP
44-Pin QFN
44-Pin
TQFP

C.2.PIC18F4420/4520 controller

PICs also come in several types of packages:
Plastic Dual Inline Package (PDIP)
Small-Outline Transistor (SOT)
Dual Flat No-lead (DFN)
Mini Small Outline Package (MSOP)
Thin Quad Flat Pack (TQFP)
Plastic Leaded Chip Carrier (PLCC)
Ceramic QUAD pack (CERQUAD)
C.1 features of PIC18F4420/4520
Features
Operating Frequency
Program Memory
(Bytes)
Program Memory
(Instructions)
Data Memory (Bytes)
Data EEPROM
Memory (Bytes)
Interrupt Sources
I/O Ports
Timers
Capture/Compare/PW
M Modules
Enhanced
Capture/Compare/PW
M Modules
Serial Communications
Parallel
Communications (PSP)
10-Bit Analog-toDigital Module
Programmable
High/Low-Voltage
Detect
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PIC18F442
0
DC – 40
MHz

PIC18F452
0
DC – 40
MHz

16384

32768

8192

16384

768

1536

256

256

20
Ports A, B,
C, D, E
4

20
Ports A, B,
C, D, E
4

III. CONCLUSION
In this paper, using various length of flex
sensor, zigbee transmitter and receiver and PIC
controller, gesture of deaf and mute person using sing
language effectively converted into audio and video
output. So that, normal person easily communicate
with deaf and mute person.
Conclude that difference of understanding of
deaf and mute person with compare normal person is
effectively reduced by using this flex sensor gloves
with the help of sign language.
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Abstract-- ZnO and Sb-doped ZnO nanostructures were

size and shape has been strongly motivated and novel
applications can be investigated dependent on their
structural properties [7–10]. Among various
semiconductor
nanostructures,
variety
of
nanostructures of ZnO has been investigated
presenting it as richest family of nanostructures. It
crystallizes in a wurtzite structure and exhibits n-type
electrical conductivity [11]. ZnO nanomaterials with
one-dimensional structure, such as nanowires or
nanorods, are specifically attractive due to their
tunable electronic and opto-electronic properties, and
the potential applications in the nanoscale electronic
and optoelectronic devices [12]. Window layer [13],
varistor [14], gas sensor [15-17], etc., are the reported
Keywords- Sb-doped ZnO, microwave assisted synthesis,
applications. Researchers are now probing on this
nanostructures, thick films.
material as one of the alternative photoanode for dyesensitized solar cells [18-20]. Zinc oxide has proven
I.
INTRODUCTION:
Zinc Oxide (ZnO) is a wide-band gap semiconductor itself as one of the competitive and promising
metal oxide with wide range of optical and electronic candidates to replace expensive materials like CdS,
applications. It’s an n-type semiconductor of wurtzite TiO2, GaN, SnO2, and In2O3 for applications such as
structure with direct band gap of about 3.37eV at solar cells [21], photocatalysis [22], ultraviolet laser
room temperature. Polycrystalline ZnO has found [23, 24], transparent conductive oxides [25],
numerous applications such as related to surface spintronics [26], and gas sensors [27]. For gas sensor
acoustic wave devices, piezoelectric devices, varistors, application, SnO2 has been the most investigated
planar optical waveguides, transparent electrodes, UV material. However, ZnO is particularly applicable to
photo detectors, facial powders, gas sensors, etc. Out gas sensors because of its typical properties such as
of these applications of ZnO, gas sensor devices have resistivity control over the range 10−3 to 10−5 cm,
the sensitivity to various gases, high chemical stability, high electrochemical stability, absence of toxicity, and
and suitability for doping, non-toxicity and low cost [1, abundance in nature [28]. Zinc Oxide nanostructures
2]. ZnO films have attracted considerable attention could be synthesized by several techniques such as
due to its high electrical conductivity, high infrared vapour deposition, oxidation, sputtering, and pulse
reflectance and high visible transmittance. Low laser deposition. Several deposition methods have
resistive zinc oxide films have been achieved by been used to grow undoped and doped ZnO films such
doping with different group III elements like as Spray pyrolysis, evaporation, chemical vapour
aluminium, boron, indium, gallium or with group VII deposition, magnetron sputtering, pulsed laser
elements like fluorine(1). Due to the transparency in deposition, sol-gel technique, screen printing
the visible range, high electrical stability, direct band technique [29].
gap (3.37 eV), absence of toxicity, abundance in
nature, etc., ZnO is one of the versatile and
technologically important material [6]. Controlled
synthesis of semiconductor nanostructures in terms of
synthesized using microwave assisted precipitation method.
Thick films of prepared powders were fabricated using
screen printing method. The X-ray diffraction studies show
that the nanostructures are crystallized in the form of
hexagonal Wurzite crystalline phase and Sb-doping does not
change the structure of ZnO. The size of nanostructures
decreases with increasing the Sb+3-doping. Field emission
scanning electron microscope (FESEM ) images show the
change in morphology and size of nanostructures are
changing with change in doping percentage of Sb+3. The
UV- visible spectra shows the increase in band gap with
increasing the Sb +3-doping percentage. The gas sensitivity
of pure and Sb+3-doped ZnO nanostructures was studied.
The gas sensitivity of the films was improved with the doping
of 7% Sb+3 in ZnO.
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II.
EXPERIMENTAL
2.1 Materials
Zinc acetate (Zn (CH3COO) 2, H2O), antimony
trichloride and sodium hydroxide from Loba Chemie
(India) Pvt. Ltd. were used as precursor to synthesize
ZnO nanostructure. The chemical reagents used were
analytical reagent grade without further purification.
All the glassware used in this experimental work was
acid washed. Deionized water was used for sample
preparation.
2.2 Synthesis of nanostructures:
The ZnO nanostructures were synthesized in
deionized water. In a typical experiment, 2g zinc
acetate (Zn (CH3COO) 2, H2O), was dissolved in 110
ml deionized water and stirred magnetically until a
homogeneous solution was obtained. Then 25 ml 2M
sodium hydroxide (NaOH) was added drop by drop to
above mixture. The stirring was continued for further
30 minutes after addition of 25 ml 2M NaOH to
confirm that a white voluminous precipitate appeared.
The solution was sonicated for 15 minutes in bath
sonicator at 300 C and 52 KHz frequency. The milky
suspension was irradiated in microwave for 2 minutes
followed by air cooling, filtering and multiple washing
with deionized water and absolute ethanol to remove
impurities. The product was dried in hot air oven at
700 C for 24 hours. In case of preparing 5,7 and 9 %
Sb+3-doped ZnO; an equivalent amount of antimony
trichloride was added to the zinc acetate and the above
procedure was repeated.
2.3 Thick Film Preparation
The thixotropic paste was screen printed on glass
substrate in desired patterns. Fluidity of the paste
depends up on extent of organic part, which goes in its
formulation i.e on solid to liquid ratio. Paste must
exhibit a certain degree of yield such that after flow
occurs under squeegee pressure, it should stiffen and
remain in position to have sharp line defined patterns
to be printed that should have thixotropic properties.
In present process, thixotropic paste was formulated
by mixing the synthesized ZnO powders with ethyl
cellulose a temporary binder in a mixture of organic
solvents such as butyl cellulose, butyl carbitol acetate
and turpineol. The ratio of ZnO to ethyl cellulose was
kept at 95:05. The ratio of inorganic to organic part
was kept as 75:25 in formulating the pastes. The
thixotropic pastes were screen printed on a glass
substrate in desired patterns. The films prepared were
fired at 500°C for 12 hr. Prepared thick films
were called as pure ZnO and Sb-doped ZnO thick
films.
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2.4 Characterization
The X-ray diffraction (XRD) pattern of the powdered
sample was recorded using X-ray diffractometer at
room temperature. The crystallite size was estimated
using the Scherer equation from full width at half
maximum of the major XRD peak. The morphology,
size and composition of nanostructure were
determined by field emission scanning electron
microscope
(FESEM).
The
optical
transmission/absorption spectra of nanostructure were
recorded using UV-visible spectrophotometer.
III.
RESULTS AND DISCUSSION:
3.1 Morphological study
The morphologies of prepared powder were
investigated through field emission scanning electron
microscope (FESEM). Fig. 1 shows some typical
morphology of pure ZnO and ZnO doped with 5%, 7%
and 9% Sb+3 respectively. It is observed that pure ZnO
(Figure 1(a)), is in the form of flakes. ZnO flakes were
randomly distributed. As the 5%, 7% and 9% Sb+3 was
added to the reaction (Figure 1(b), 1(c), and 1(d)); the
flakes became smaller and darker. The composition of
the as-synthesized product was analysed by
FESEM/EDAX.

(a)

(c)

(b)

(d)

Fig. 1 FESEM images of (a) pure ZnO; (b) ZnO doped with 5%
Sb+3; (c) ZnO doped with 7% Sb+3; (d) ZnO doped with 9% Sb+3

3.2 Structural study
The crystallinity of grown nanoflakes was investigated
by XRD pattern. Fig. 2 shows XRD patterns of pure
and Sb+3-doped ZnO nanoflakes. Sharp intense peaks
are obtained for ZnO nanoflakes. The peaks at
scattering angles (2θ) of 31.4, 33.2, 35.1, 46.3, 55.4,
61.6 and 66.6 deg. corresponding to the reflection
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from (100), (101), (002), (102), (110), (103),(112),
(201) crystal planes respectively are observed. These
are associated with the hexagonal wurtzite structure of
ZnO. As can be seen, pure ZnO has hexagonal
Wurtzite structure and no peaks attributable to
possible impuries are observed [30].The Sb+3-doped
ZnO nanostructures have similar XRD patterns to that
of pure ZnO and there are no characteristic peaks for
separate phases of ZnO and Sb2O3. The average
particle sizes, D were calculated by Debye Scherer’s
formula [31],
D=0.9λ/Bcosϴ
Where λ is the wavelength of radition, B is full-widthat half- maxima in radians and ϴ is characteristic Xray radition.The average particle sizes of the
nanostructures for pure, 5% Sb+3, 7% Sb+3, and 9%
Sb+3 are about 29, 18, 12, 6 nm respectively. The
particle size decreases with increasing the percentage
of Sb-doping.

Fig.3 UV-vis absorption spectra (a)Pure ZnO,(b)5% Sb +3doped,(c)7% Sb+3-doped,(d)9% Sb+3-doped

4. Gas Sensing Properties
4.1 Current-voltage characteristics of pure ZnO
Figure (a) shows I-V characteristics of pure ZnO thick
film which indicates ohmic contact.
I-V Characteristics of Pure ZnO
1.20E-05

1.00E-05
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-8.00E-06
Voltage (V)

Fig.2 XRD for (a)Pure ZnO,(b)5% Sb+3-doped,(c)7% Sb+3doped,(d)9% Sb+3doped

3.3 Optical property
To study the optical quality of nanoflakes; optical
absorption investigations were carried out. The pure
ZnO with absorption maxima 357nm shows a blue
shift relative to bulk ZnO with aborption peak of
384nm that can be due to the size effect of
nanocrystalline ZnO.
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Fig.4(a) shows I-V characteristics of pure ZnO at room temperature.

4. 2 Gas respnce for pure and Sb+3 doped ZnO thick
films
The gas response of the sensor was defied as the ratio
of
the change in conductance of a sample upon exposure
to
the target gas to the original conductance in air.
Figure 4(b) shows the gas responses of ZnO thick
films to 300 ppm for LPG, NH3,CO2, H2, Cl2 gases.
Figure 4(b) also indicates that 7% Sb+3-doped ZnO
have maximum gas response (493) to 300 ppm NH 3,
whereas pure, 5% Sb+3 doped, 9% Sb+3-doped has
minimum gas response to NH3 gas. The higher
response of 7% Sb+3- doped ZnO nanostructure upon
exposure to NH3 may be attributed to the decrease in
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concentration of oxygen adsorbents ( Oad2- ) and a
resulting increase in concentration of electron. The
gas response was mainly dependent upon two factors.
The first was the amount of active sites for oxygen
and the reducing gases on the surface of the sensor
materials.

V.
[1]

[2]
[3]
[4]
[5]
[6]

[7]
[8]
[9]
[10]
[11]
Fig. 4 (b) Gas responses of (a) Pure ZnO,(b) 5% Sb+3-doped,(c) 7%
Sb+3-doped,(d) 9% Sb+3-doped ZnO thick films.

[12]
[13]

IV.
CONCLUSION:
It can be concluded, from the above discussion, that
pure and Sb+3-doped nano ZnO can be successfully
synthesized by microwave assisted method. Surface
roughness and smoothness morphology was clearly
observed in FESEM which shows ZnO nanoflakes and
hexagonal wurtzite structure. The average particle
sizes of the nanostructures for pure, 5% Sb+3, 7% Sb+3,
and 9% Sb+3 are about 29, 18, 12, 6 nm respectively.
The particle size decreases with increasing the
percentage of Sb-doping. The thick films are
successfully prepared on glass substrate, The I-V
characteristics of pure ZnO thick film indicates ohmic
contact. The gas sensing characteristics are studied for
pure and Sb+3-doped ZnO, 7% sb+3- doped ZnO shows
gas response to NH3 gas for 300 ppm at 200 oC.

[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]

[24]
[25]
[26]
[27]
[28]
[29]
[30]
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Abstract— Demand for dried tropical fruits such
as mango, banana, papaya and pineapple are
increasing Day by day. There is plenty of extra
sunshine available to dry food and vegetables. On
clean day approximately 800 Watts of solar energy
are available for use per square metre area of earth
surface. Typical operating conditions for solar dryer
will vary depending upon weather. There is variety of
solar dryer available for farmers according to their
needs. Selection of dryer for particular application
depends upon the countries situated in tropical and
subtropical region. A systematic study of different
types of solar drying system invented earlier is
presented in this paper. Groups of solar-energy
dryers are studied, viz. passive or natural-circulation
solar-energy dryers and active or forced-convection
solar-energy dryers. We also highlight some recent
developments in solar banana drying systems.
Keywords - solar dryer, passive circulaion,

the process is labor intensive, time consuming and

banana drying systems ,solar radiation

the fuel energy required. Solar dryer technology can

Small farmers in developing countries
produce vegetables, fruits as major products. In case
of overproduction, tremendous losses occur because
farmers have neither access to markets in big cities
due to poor food product quality and absence of
good marketing. As an alternative to the marketing
of fresh fruits and vegetables, small farmers can

The process of banana drying has been carried
out from ancient days there are many demerits of
open drying products spoil due to rain, wind,
moisture and dust; loss due to birds and animals;
the

development, is energy intensive and high cost and
ultimately increases the product price. Solar-drying
offers an alternative

which can process

the

vegetables and fruits in clean, hygienic and sanitary
conditions to national and international standards
with zero energy costs. It saves energy, time,
occupies less area, improves product quality, and
makes the process easier. Solar drying can be used
for the complete drying process or as a supplement to
artificial drying systems, in the latter case reducing

produce hygienic, good Quality food products. In this
context, one of the possible areas of immediate
intervention in developing countries appears to be the
solar drying of cash crops such as tobacco, tea,
coffee,

grapes

raisin,

small

cardamom,

chili,

coriander seeds, ginger, turmeric, black pepper,
onion flakes etc. For such crops, even with the
capital intensive nature of solar dryers, the unit cost

produce dried products.

in

Artificial mechanical drying, a relatively recent

be used in small-scale food processing industries to

I. INTRODUCTION

deterioration

requires more space or drying.

harvested

crops

due

to

decomposition, insect attacks and fungi, etc. Further,

of solar drying is expected to be a small fraction of
the selling price of the dried product. In this paper, an
attempt has been made towards potential assessment
of solar drying of some cash crops in India. Solar
drying is often differentiated from „„sun drying‟‟ by
the use of equipment to collect the sun‟s radiation in
order to harness the radioactive energy for drying
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applications. Sun drying is a common farming and

quality product. But the equipment is expensive and

agricultural process in many countries freely

requires substantial quantities of fuel or electricity to

available sun energy while ensuring good product

operate.

quality via judicious control of the radioactive heat.

R. Baini, T.A.G. Langrish

[17]

in their work

Solar energy has been used throughout the world to

has assessed the dominant type of diffusion in drying

dry food products. Such is the diversity of solar

bananas, together with performing an analysis of the

dryers that commonly solar-dried products include

effect of temperature and moisture content on the

grains, fruits, meat, vegetables etc.

[1]

diffusivity, investigating the variations in the

Many of these fruits and vegetables contain a

diffusivities within and between the bananas, and

large quantity of initial moisture content and are

studying the effect of the degree of ripeness on the

therefore

diffusivity.

highly

susceptible

to

rapid

quality

degradation, even to the extent of spoilage, if not

A number of designs are proven technically and

kept in thermally controlled storage facilities.

while none are yet in widespread use, there is still

Therefore, it is imperative that, besides employing

optimism about their potential. Solar drying is a

reliable storage systems, post-harvest methods such

potential decentralized thermal application of solar

as drying can be implemented hand-in-hand to

energy particularly in developing countries [2–5].

convert

these

perishable

products

into

more

stabilized products that can be kept under a minimal
controlled Environment for an extended period of
time. Many food industries dealing with commercial
products employ state-of-the-art drying equipment
such as freeze dryers, spray dryers, drum dryers and

II. WORKING OF SOLAR DRYER
Direct solar dryers expose the substance to be
dehydrated

to

direct sunlight.

They

have

a black absorbing surface which collects the light and
converts it to heat; the substance to be dried is placed
directly on this surface. These driers may have

steam dryers. The prices of such dryers are

enclosures, glass covers or vents to in order to

significantly high and only commercial companies

increase efficiency. [7]

generating substantial revenues can afford them.
Therefore, because of the high initial capital costs,
most of the small-scale companies dealing directly
with farmers are not able to afford the price of
employing such high-end drying technologies that
are known to produce high quality products. Instead
cheaper, easy-to-use and practical drying systems
become appealing to such companies or even to the
rural farmers.
Atul Sharma et al.
presented

using only solar energy. The crops are generally
spread on the ground, mat, cement floor where they
receive short wavelength solar energy during a major
part of the day and also natural air Circulation. A part
of the energy is reflected back and the remaining is
absorbed by the surface depending upon the color of
the crops. The absorbed radiation is converted into
thermal energy and the temperature of the material

[1]

reported previously is

A comprehensive review of the various

designs, details of construction and operational
principles of the wide variety of practically realized
designs of solar-energy drying systems.

starts to increase. However there are losses like the
long wavelength radiation loss from the surface of
crop to ambient air through moist air and also
convective heat loss due to the blowing wind through
moist air over the crop surface. The process is

Mechanized drying is faster than open-air
drying, requires less space and usually gives a better
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Fig 1 shows working principle of open drying

independent of any other source of energy except
sunlight and hence the cheapest method however has
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a number of limitations. In general, the open sun

operational principles of the wide variety of

drying method does not fulfill the required quality

practically-realised designs of solar-energy drying

standards and sometimes the products cannot be sold

systems. The constructional and oprating features

in the international market. With the awareness of

may vary according to the design of solar dryer. The

inadequacies involved in open sun drying, a more

classification of solar dryer primarily according to

scientific method of solar-energy utilization for crop

their heating modes and the manner in which the

drying has emerged termed as solar drying.

solar heat is utilised. In broad terms, they can be
classified into two major groups, namely
1.active solar-energy drying systems (most types of
which are often termed hybrid solar dryers); and
2.

passive

solar-energy

(conventionally

termed

drying

systems

natural-circulation

solar

drying systems).
Three distinct sub-classes of either the active or
passive solar drying systems can be identified (which
vary mainly in the design arrangement of system
components and the mode of utilisation of the solar
Fig. 1 working principle of open sun drying.

heat, namely [7]

[1]

III. CLASSIFICATION OF SOLAR

integral-type solar dryers;

DRYERS
Dryers are more commonly classified broadly

distributed-type solar dryers; and

according to their heating sources into fossil fuel

mixed-mode solar dryers.

dryers (more commonly known as conventional

Natural

convection

dryers

can

be

used

all

independent from electricity supply. However, the

practically-realised designs of high temperature

airflow in this type of dryer is not sufficient to

dryers are fossil fuel powered, while the low

penetrate higher crop bulks. Furthermore the air flow

temperature dryers are either fossil fuel or solar-

comes to a standstill during night and adverse

energy based systems.

weather conditions. The risk of product deterioration

dryers)

and

solar-energy

dryers.

Strictly,

To classify the various types of solar dryers, it
is necessary to simplify the complex constructions

due to mould attack and enzymatic reactions is high.
Furthermore

the

mode

of

drying

can

be

and various modes of operation to the basic

differentiated into direct and indirect, depending

principles. Solar dryers can be classified based on

whether the product is directly exposed to solar

the following criteria:

radiation or dried in the shade. In direct mode, the
product itself serves as absorber, i.e. the heat transfer

Mode of air movement

is affected not only by convection but also by

Exposure to insulation

radiation according to the nature of the product

Direction of air flow

surface. Therefore, the surface area of the product

Arrangement of the dryer

being dried has to be maximized by spreading the

Status of solar contribution

crop in thin layers. To obtain uniform final moisture
O.V. Ekechukwu, B. Norton

[6]

has given Review

content, the crop has to be turned frequently.

of the various designs, details of construction and
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Follwing table provideslittle detail explaination of

used on the wall facing away from the sun. The food

the above maintioned dryer, according to there heat

to be dried is placed on a rack above the ground.

uilisation and design arrangment.

Drying times are however not always much lower
than for open-air drying (-25 %). (Probably,

Table 1: Classification of solar dryers. [8]

Types Of
Dryers

insufficient attention has so far been paid to utilizing
natural convection.) The main purpose of the dryers

Active Dryers

Passive Dryers

may be to provide protection from dust, dirt, rain,
wind or predators and they are usually used for fruit,
fish, coffee or other products for which wastage is
otherwise high. Tent dryers can also be taken down

Integral

and stored when not in use. They have disadvantage

Direct Type

of

being

easily

damaged

by

strong

winds.

Distributed
(Indirect)
Type

Mixed
Mode Type

A.Passive Solar Dryers
Passive solar dryers are also called natural
circulation or natural convection systems. They are
generally of a size appropriate for on-farm use. They
can be either direct (e.g. tent and box dryer) or
indirect (e.g. cabinet dryer). Natural-circulation solar
dryers depend for their operation entirely on solar-

Fig. 2: Solar tent dryer

[9]

energy. In such systems, solar-heated air is circulated

2.

through the crop by buoyancy forces or as a result of

The box-type solar dryer has been widely used for

wind pressure, acting either singly or in combination.

small scale food drying. It consists of a wooden box

1. Tent Dryers

with a hinged transparent lid. The inside is painted

Tent solar dryers, as shown in Fig. 2, are cheap and

black and the food supported on a mesh tray above

simple to build and consist of a frame of wood poles

the dryer floor. Air flows into the chamber through

covered with plastic sheet. Black plastic should be

holes in the front and exits from vents at the top of
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Box Dryers
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trays should be propped up with wooden supports.[12]

the back wall.
Drying temperatures in excess of about 80 °C
were reported for the dryer.[12]

Fig. 3: Box dryer

[12]

Fig. 4: Seesaw dryer

4. Cabinet Solar Dryers

3. Seesaw Dryer
The traditional seesaw dryer

[12]

has a rigid,

rectangular frame, the length of which being 3 times
the width' resting on a support with an axis. This
support is oriented north-south and is sufficiently
high to allow the frame to be tilted 30° towards east
in the morning and towards west in the afternoon.
The material for drying is placed on a number of
trays, which have a wooden frame 100 x 50 cm and a
mesh bottom, which can be made of a variety of
materials, such as wire netting, old fishing nets,
bamboo lattice or any other material that will allow

Here, the crop is located in trays or shelves
inside a drying chamber. If the chamber is
transparent, the dryer is termed an integral-type or
direct solar dryer. If the chamber is opaque, the dryer
is termed distributed-type or indirect solar dryer Fig.
5indicates Mixed-mode dryers combine the features
of the integral (direct) type and the distributed
(indirect) type solar dryers. Here the combined action
of solar radiation incident directly on the product to
be dried and pre-heated in a solar air heater furnishes
the necessary heat required for the drying process.

vertical air circulation and maximum evaporation.
The bottom of the improved seesaw dryer is made
of galvanised corrugated iron sheets reinforced
crosswise by wooden planks and lengthwise by two
wooden planks, about 15 cm high. The upper surface
of the bottom is painted black. Good thermal
insulation can be provided by attaching insulation
plates made of lignified wood fibre, expanded
polystyrene various layers of corrugated cardboard
etc. to the underside of the bottom.
The removable trays are placed on top of the
corrugated iron bottom either in a continuous row or
with space between them, which will result in better
Fig. 5: Features of a typical distributed (indirect) mode natural

heating of the air above the blackened surface of the
corrugated iron bottom. In this case the edges of the
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convection cabinet dryer.

[12]

In most cases the air is warmed during its flow
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through a low pressure drop thermosyphonic solar

Fans may be powered with utility electricity if it is

collector and passes through air ducts into the drying

available, or with a solar photovoltaic panel.

chamber and over drying trays containing the crops.
The moist air is then discharged through air vents or

Almost all types of natural convection dryers can
be operated by forced convection as well.

a chimney at the top of the chamber.
The cabinet is a large wooden or metal box. It

1. Active Ventilated Cabinet Solar Dryers

should be insulated properly to minimize heat losses

If utility electricity is available it is cheaper to

and made durable (within economically justifiable

connect the fans to the grid, compared to a

limits). Construction from metal sheets or water

connection to a PV installation. Besides the fans also

resistant

an electronic controller may be connected to the grid,

cladding,

e.g.

paint

or

resin,

is

which is able to adjust the appropriate temperature by

recommended.
Inside the box internal runners are fitted to support

variable speed of

the fan.

the trays of food being processed. A general rule of
thumb is that one m² of tray area is needed to lay out
10 kg of fresh food stuff to be produced at a time.
Flat collector

Access to the inside of the dryer is via hinged doors
at the rear of the cabinet. The drying trays slide on
rails on the inside of the cabinet so that they can be
removed from the dryer for loading, unloading and
cleaning. [17]

B.Active Solar Cabinet Dryers
Fig.6: C/S of the active ventilated cabinet dryer.

Active solar dryers are also called forced
convection or hybrid solar dryers. Optimum air flow
can be provided in the dryer throughout the drying
process to control temperature and moisture in wide
ranges independent of the weather conditions.
Furthermore the bulk depth is less restricted and the
air flow rate can be controlled. Hence, the capacity
and the reliability of the dryers are increased

2. Hybrid IAE-Type-Solar-Biomass Dryer
The Institute of Agricultural Engineering (IAE)
and the University of Philippines Los Banos (UPLB)
conducted a number of laboratory experiments under
controlled conditions to determine the optimum
drying parameters such as drying air temperature and
the flow rate, thickness of fruit slices, etc., to achieve

considerably compared to natural convection dryers.
It is generally agreed that well designed forced-

best quality products within a short period.

.

convection distributed solar dryers are more effective

Based on these studies, IAE/UPLB decided to

and more controllable than the natural-circulation

develop a cabinet type hybrid solar-biomass dryer

types.

suitable for small-scale drying applications with a

The use of forced convection can reduce drying
time by three times and decrease the required

capacity of about 50 kg/batch, referred to as Model
FD-50.

collector area by 50 %. Consequently, dryer using

The drying chamber has 30 aluminium wire screen

fans may achieve the same throughput as a natural

trays to hold the products. The flat plate solar

convection dryer with a collector six times as large.

collector used has a single Plexiglas cover positioned
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about 5 cm above a matt black painted metal

system. The roof and wall of this solar dryer can be

absorber sheet. All collector walls except for the

made of transparent materials such as glass, fibre

transparent glass cover are insulated to 8 cm

glass, UV stabilized plastic or polycarbonate sheets.

thickness to reduce heat losses. The solar collector is

The transparent materials are fixed on a steel frame

attached to the backside of the drying chamber at an

support or pillars with bolts and nuts and rubber

angle of 15°. A 45 W exhaust fan fixed in the

packing to prevent humid air or rain water leaking

chimney of the drying chamber forces the ambient

into the chamber other than those introduced from

air to pass through the collector and rise up through

the inlet opening. To enhance solar radiation

the fruits being dried. The biomass gasifier stove

absorption, black surfaces should be provided within

assists

the structure. Inlet and exhaust fans are placed at

drying

whenever

solar

radiation

is

insufficient.

proper position within the structure to ensure even

The design of the gasifier was adopted from the
gasifiers

developed

at

the

Asian

distribution of the drying air.

Institute

Designed properly, greenhouse dryers allow a

Technology. It consumes about 2.0 kg of coconut

greater degree of control over the drying process

shell or wood charcoal per hour and is capable of

than the cabinet dryers and they are more appropriate

providing drying temperatures up to 60°C. The

for large scale drying.

performance tests showed that a batch of 50 kg of

1. Natural Convection Greenhouse Dryer

sliced pineapple with an initial moisture content of

The earliest form of practically-realised natural-

85% (wet basis) could be dried to a final moisture

circulation solar greenhouse dryers reported was the

content of 20% in about 18 hours at a drying

Brace Research Institute glass-roof solar dryer in

temperature of 60°C. A recovery rate of 10 kg of

The dryer consisted of two parallel rows of drying

pineapple fruits was obtained. The total cost of the

platforms (along the long side) of galvanised iron

finished dryer was about P 56,000 (US$ 1,120 as of

wire mesh surface laid over wooden beams is shown

[10]

[12]

.

in Fig. 8. A fixed slanted glass roof over the platform

Feb 2002).

allowed solar radiation over the product. The dryer,
aligned lengthwise in the north-south axis, had black
coated internal walls for improved absorption of
solar radiation. A ridge cap made of folded zinc sheet
over the roof provides an air exit vent. Shutters at the
outer sides of the platforms regulated the air inlet.

Fig. 7: Drying chamber and biomass stove of the FD-50 Dryer
[10]

IV. GREENHOUSE DRYERS
The idea of a greenhouse dryer is to replace the
function of the solar collector by a green house
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Fig. 8: Natural convection glass roof greenhouse dryer.[6]
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A simplified design of the typical greenhouse-type
natural-circulation

solar

dryer

consists

of

2. Tunnel dryers

a

More than ten years of research and field testing

transparent semi-cylindrical drying chamber with an

has resulted in the development of a solar tunnel

attached cylindrical chimney, rising vertically out of

dryer well suited to medium sized farms or small

one end, while the other end is equipped with a door

cooperatives.

for air inlet and access to the drying chamber (see

developed

Fig. 9). The chimney (designed to allow for a

Germany , and has been duplicated successfully

varying height) has a maximum possible height of

throughout the world. A key to this success has been

3.0 m above the chamber and a diameter of 1.64 m.

the adaptation of the dryer design to the local climate

The drying chamber was a modified and augmented

and manufacturing possibilities in multiple countries.

version of a commercially-available poly-tunnel type

By 2003 over 1,000 Hohenheim type solar dryers

greenhouse.

were in use in 60 countries. Over half of these dryers

at

The
the

non-patented
University

of

design

was

Hohenheim,

The dryer operates by the action of solar-energy

were manufactured in the country of use; the rest

impinging directly on the crop within the dryer. The

were supplied by Innotech, a German corporation

crop and a vertically-hung, black absorbing curtain

manufacturing prototypes of the dryers. Innotech

within the chimney absorb the solar radiation and are

supplies the dryers in kit form for roughly 5,500

warmed. The surrounding air is, in turn, heated. As

US$

this heated air rises and flows up the chimney to the

manufacturing has not yet been established. Innotech

outside of the dryer, fresh replenishing air is drawn in

also offers a consultancy for quality assurance and

from the other end of the dryer.

marketing of dried products for export to industrial

Apart from the obvious advantages of passive solar-

countries.

(2000),

for

use

in

locations

where

energy dryers over the active types (for applications

The Hohenheim-type dryer results in faster drying

in rural farm locations in developing countries), the

and higher quality than traditional open-air methods.

advantages of the natural-circulation solar -energy

In Turkey, for example, apricots can be dried in 2

ventilated greenhouse dryer over other passive solar-

days – half the time required by traditional methods.

energy dryer designs include its low cost and its

An important feature contributing to consistent

simplicity in both on-the-site construction and

quality is the use of photovoltaic powered fans for

operation. Its major drawback is its susceptibility to

forced convection. The controlled drying process

damage under high wind speeds.

[12]

results in high-quality. The acceptable load for the
dryer ranges from 1.5 kg/m² for medicinal herbs to
25 kg/m² for rice or coffee. For a standard dryer with
a 20 m² drying area, this corresponds to 30 to 500 kg
per batch.
Some dryers made in Thailand are equipped with a
gas powered air-heating unit to allow drying during
the six-month rainy season. In contrast, Turkish
weather is dry enough to allow the all-solar dryers to
operate well with twice the standard drying area.
Local manufacture of the Turkish models allowed a

Fig. 9: Natural convection greenhouse dryer with chimney
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[12]

total installation cost of less than 1000 US$ in 1997,
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resulting in a payback period of only one year. The

or in a portable construction. When introduced in a

models used in Thailand were more expensive due to

new region, the tunnel dryer often requires

the gas-powered back-up heating unit

customization

to

suit

the

local

climate

and

Three major dryer components, as shown in Fig.

manufacturing possibilities. Often a prototype is

10, are the solar collector, food dryer compartment,

adapted and tested before proceeding with local

and the airflow system. Air is circulated by fans,

manufacture.

which use from 20-40 W of power from a

V. APPLICATIONS

photovoltaic panel, a generator, a

OF

SOLAR

DRYERS
Direct solar dring is most useful for small farmers
in of rural areas, where avalilabilty of electrical
power is very less. Solar dryers used in agriculture
for food and crop drying, for drying agricultural
products within less period of time, dryers can be
proved to be most useful device from energy
conservation point of view. The mixed-mode dryer is
having less cost, easily available, and can be easily
made by local farmers. Tomatoes, mango slices, and
food grains can be dried using this dryer It not only
save energy but also save lot of time, occupying less
area, improves quality of the product, make the
process more efficient and protects environment also.
the low-cost indirect- type natural convection solar
dryers are used for drying cassava, bananas, and
rough rice.Solar drying can be used for the entire

Fig. 10: Solar Tunnel Dryer

or central utility. Air is forced into the solar

drying process or for supplementing artificial drying

collector by the fans where it is heated by the sun,

systems, thus reducing the total amount of fuel

and then flows on to the food dryer section. An

energy required.

advantage of the PV powered system is that,
depending on the solar radiation, the air throughput is
automatically adjusted by the speed of the fans. The
plastic cover may be constructed from a sheet of
greenhouse type UV-stabilized polyethylene (PE).
Access to the drying chamber is gained by
removing the plastic covering using the hand crank.
The crop is placed on a polyester mesh suspended by
a grid of galvanized wire. This arrangement allows
air to flow on all sides of the food, preventing the

VI. CONCLUSION
This paper focuses on a study on the design,
performance, and application of various types of
solar dryers available nowdays. We also focus on
solar dryer models useful for producing good quality
of dried product. In this review paper, design and
development of active and passive solar dryer has
been reviewed. Scholars have also sugested different
easy methods to make solar dryer for farmers of rural
area.

need to turn it during the drying process. Depending
on local circumstances a dryer may be built in a
permanent installation (with concrete, for example),
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Abstract — The purpose of this paper is to review the
present scenario of NGOs or Trusts, whether they are
properly following provisions of Income-tax Act,
1961, Public Trust Registration Act, 1950, the
Maharashtra State Tax on Professions, Trades,
Callings and Employments Act, 1975 (Profession Tax
Act) and Memorandum of Association of NGOs or
Trusts. NGOs or Trusts are privately established nonprofit making organizations. They are playing vital
role in the field of social service like undertaking of
educational activities, running medical hospitals and
arranging medical camps, sports and other social,
cultural activities, which are beneficial for the society.
The Trust or NGO has to function within the
framework of provisions of the Memorandum of
Association. Provisions of the Income-tax Act, 1961
like section 10(23C), 11, 12A, 35AC, 80G giving
Trusts various types of assistance in the form of
exemptions and deductions from income of the Trusts
and also to the Donors, who are giving donation shall
be meticulously followed. The Maharashtra Public
Trust Act, 1950 and the Societies Registration Act,
1860 are governing and monitoring the activities and
administrative matters of the Trusts or NGOs. For
smooth and better operation of the Trusts or NGOs it
is necessary to follow and comply with the provisions
of all these Acts.
Keywords — Trust, NGOs (Non-Governmental
Organizations), MOA (Memorandum of Association),
Income-tax Act, 1961, Permanent Account Number
(PAN)
I. INTRODUCTION
NGOs or Trusts are privately established NonProfit making organizations. They are playing vital
role in the field of social service like undertaking of
educational activities, running medical hospitals and
arranging medical camps, sports and other social,
cultural activities, which are beneficial for the society.
Functioning of the Trusts or NGOs is regulated
mainly by the Memorandum of Association of Trust
or NGO, The Maharashtra Public Trust Act, 1950, The
Societies Registration Act, 1860 and Income-tax Act,
1961. Further, depending upon the nature and scope of
activities, the other Acts like Profession-tax, Foreign
Exchange Management Act and so on, also apply to
such NGOs or Trusts.
According to J, Fleishman, there is need to reform
the regulatory framework of Non Profit Organization
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or trust so as to safeguard the interest of the society as
these organization does not comply laws[3].
According to Rajesh Chakrabarti, the issues of
corporate governance is serious in Indian corporate
world. India has one of the best corporate governance
laws but poor implementation together with socialistic
policies of the pre-reform era has affected corporate
governance. Concentrated ownership of shares,
pyramiding and tunnelling of funds among group
companies mark the Indian corporate landscape[1].
A. THE MEMORANDUM OF ASSOCIATION OF
TRUST/NGO:
The Memorandum of Association is the charter of
incorporation of Trust or NGO. It defines the scope of
activities to be undertaken by the Trust. The
Memorandum of Association mainly includes
following information and important provisions of the
Trusts or NGOs - 1) Name 2) Address, 3) Property 4)
Objects
5)
Board
of
Trustees,
6)
Qualification/Disqualification of Trustees, 7) Number
of Trustees 8) Appointment of Trustees 6) Provision
regarding Meetings of the Board of Trustees and
Annual General meetings, notice, quorum of meetings
7) Provisions regarding duties of various trustees of
the Trust, 8) Provisions regarding opening and
operation of Bank accounts 9) Provision regarding
maintenance of Accounts and Audit, 10) Provisions
regarding Purchase/Sale of Immovable property,
taking loan, etc. 11) Alteration clause 12) Provisions
regarding Dissolution of Trust and other relevant
provisions for operation of trust. The Trust has to
function within the framework of the provisions of the
Memorandum of Association. Any activity or
administrative decision that goes beyond the
provisions of the Memorandum of Association will be
treated as ultra vires the Memorandum of Association
[2]
.
B. THE SOCIETIES REGISTRATION ACT
The Societies Registration Act (S.R.A.), 1860 is an
Act of the Central Government under which the nonprofit organizations and NGOs are registered. In India
almost all the states have adopted this legislation, of
course with the required changes, consistent with local
conditions, for establishing the regulatory framework
especially for the purpose of registration of such nonprofit entities.
As per the Act any seven persons subscribing
to the memorandum of association are eligible to
register a society. The MOA must incorporate name of
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the society to be registered, the objectives for which it
is established, names and addresses with occupations
of the subscribers to the Memorandum of
Association[7].
C. MAHARASHTRA PUBLIC TRUSTS ACT, 1950
(ERSTWHILE BOMBAY PUBLIC TRUST ACT, 1950 APPLICABLE IN MAHARASHTRA STATE) –
Public Trusts are playing a vital role in the field of
social, educational, human rights, sports and
awareness of health in urban as well as rural area of
India. In every state there exists its own state law for
formation of Public Trust. In Maharashtra there is
Maharashtra Public Trust Act, 1950. In Maharashtra
near about all the non-governmental schools are run
by trusts, out of which the schools which are run with
the State Board syllabus are enjoying financial
assistance in the form of grant from the Government
of Maharashtra. Rotary Clubs, Remand Home, Red
Cross Society, Old Age Homes, associations of
Doctors, Advocates, etc. the best example of Public
Trusts.
For formation of a trust minimum two trustees are
required. Generally by preparing Trust Deed or
Memorandum of Association and Rules and
regulations the Trust is formed. A very simple
procedure for registration has been prescribed [4].
D. THE COMPANIES ACT, 2013 – (FOR FORMATION OF
NON-PROFIT COMPANIES UNDER SECTION 8 OF THE
COMPANIES ACT, 2013)
Section 8 of the Companies Act, 2013 permits the
Central Govt. to direct the Registrar of Companies to
get an NGO registered as a Company with limited
liability without requiring the same to append the
word “Limited” or “Private Limited”, depending upon
constitution, to its name For this purpose, however,
the following conditions are to be satisfied –
1. The Central Govt. must be satisfied that the
NGO applying for registration is being formed for
promotion of Commerce, Arts, Science, religion,
charity or such other useful objective.
2. The applicant NGO intends to utilize its
surplus or other income to promote the proposed
objectives; and
3. The applicant NGO intends to prohibit
payment of dividend to its members
Any persons or group of persons may run their
Charitable, Educational or social activity by formation
of Non-Profit organization [5].
E. THE INCOME-TAX ACT, 1961
This Act includes provisions for charging Incometax on the income earned by various categories of
assessee and, trust is one of the types of the assessee.
Therefore, income earned by a trust is also assessable
under the provisions of Income-tax Act, 1961 as
Association of Persons. However, since a trust is a
non-profit organization, this Act has given various
exemptions and deductions in respect of chargeability
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of income earned by certain categories of trust, subject
to complying with certain conditions.
As per the provisions of Income-tax Act, 1961 it is
necessary and obligatory for every Trust and NGO to:
1) Obtain Permanent Account Number (PAN). The
Permanent Account Number is essential for every
Trust or NGO. Now this number is essential for
opening bank account of the trusts and NGOs. By
obtaining permanent account number the Trust is able
to file its Income-tax return every year.
2) Obtain Registration under section 12A of the
Income-tax Act, 1961 : For the Trusts or NGOs, which
are not working especially for Education or Medical
objects, it is necessary to obtain registration under
section 12A of the Act from the Commissioner of
Income-tax (Exemptions) of the area, when their gross
receipts are above Rs.50000/-. Even now a days for
the Trusts or NGOs having especially Educational and
Medical objects, it is also necessary to obtain
registration under section 12A of the Income-tax Act,
1961 for obtaining registration under section
10(23C)(v/vi) and /or 35AC and/or under Section 80G
of the Income-tax Act, 1961.
3) To obtain registration under section 80G/35AC
of the Income-tax Act, 1961 : For collecting donations
from the general public it is necessary to obtain
registration u/s 80G and/or 35AC of the Income-tax
Act, 1961
4) To file Income-tax return : A Trust is required
to file return of income as per the provisions of
section 139(1) up to 30th September of every year [6].
II. DATA COLLECTION:
For the purpose of studying the compliances of the
important aspects of the above Acts by the Trusts or
NGOs, which are critical for the operation of the Trust
or NGO, we have selected a sample of 200 trusts
incorporated in Jalgaon District. The period of our
study covers five years from 2008-09 to 2012-13.
Table showing results of data collection
A. Compliances of provisions of The Maharashtra
Public Trust Act, 1950.
Q.
Question
Yes No
No
1
Accounts Completed
64 136
2
Audit Report submitted
58 142
3
Budget submitted
52 148
4
Election as per MOA
65 135
5
Change Report submitted
60 140
6
Property Report submitted
33 167
In respect of the matter of compliances with the
provisions of the Maharashtra Public Trust Act by the
200 selected trusts, we have made the following
observations
1) Only 64 i.e. 32% of the Public Trust have
regularly written their books of accounts during the
period under study. A very large majority of 136 i.e.
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B. Compliances of provisions of The Income-tax
Act, 1961
Q. No
1
2
3
4
5

Question
PAN obtained
Sec.12A Reg.
Receipts>50000
ITR filed
Sec.80G Reg.

Yes
24
12
24
7
3

No
176
188
176
193
119

NA
0
0
0
0
78

250
200
150
100
50

Answer - Yes
Sec.12A Reg.

Receipts>50000

ITR filed

Sec.80G Reg.

0

1

2

3

4

5

Answer - No
Answer NA

In respect of the matter of compliances with the
provisions of the Income-tax Act by the 200 selected
trusts, we have made the following observations
1) Permanent Account Number (PAN) is obligatory
for every trust. Even now for opening of bank account
it is necessary to obtain PAN. Only 24 i.e. 12% of the
Trusts have taken their PAN and a large majority of
142 i.e. 71% of the trusts have not obtained PAN of
their Trust.
2) For claiming the deductions u/s 11 of the Incometax it is obligatory for the trust, whose gross receipts
above Rs.50000/-, to obtain registration under section
12A of the Act from the Commissioner of Income-tax
(Exemptions). Only 12 out of 24 eligible trust have
taken registration under section 12A of the Income-tax
Act, 1961. This is just 50% of the eligible Trust.

Accounts Completed
Audit Report submitted
Budget submitted
Election as per MOA
Change Report…
Property Report…

180
160
140
120
100
80
60
40
20
0

Compliances under the provisions of Maharashtra
Public Trust Act, 1950

PAN obtained

68% of the Public Trust have not regularly maintained
the books of accounts, this is alarming situation.
2) Only 58 i.e. 29% of the Trusts have regularly
submitted their audit report with the Assistant Charity
Commissioner office. Again a large majority of 142
i.e. 71% of the trusts have not submitted their audit
report, this is alarming situation.
3) It is necessary for every trust to submit the Budget
of next year with the Assistant Charity Commissioner
Office. Here, only 52 i.e. 26% of the Trusts have
regularly submitted their audit Budget every year with
the Assistant Charity Commissioner office. Again a
large majority of 148 i.e. 74% of the trusts have not
submitted their annual Budget, this is alarming
situation.
4) As per the provisions it is necessary for every trust
to hold elections of the trustees as per the provisions
of Memorandum of Association of the Trust. It is
observed that only 65 i.e. 32.50% of the Trusts have
regularly held elections as per the Memorandum of
Associatio of the Trust and a large majority of 135 i.e.
67.5% of the trusts have not held elections as per the
provisions Memorandumof associations of the Trusts,
this is alarming situation.
5) For every Trust it is necessary to file change report
regarding admission, deletion of trustee, submit the
change report for new Mangement elected, change in
any provision of the Memorandum of association, etc.
Only 60 i.e. 30% of the Trusts have regularly
submitted their change report with the Assistant
Charity Commissioner office. Again a large majority
of 140 i.e. 70% of the trusts have not submitted their
change report, this is alarming situation.
6) Every trust has to submit change report for
Purchase, Sale of Movable and Immovable property.
Only 33 i.e. only 16.50% of the Trusts have regularly
submitted their Property change report regularly with
the Assistant Charity Commissioner office. Again a
very large majority of 167 i.e. 84.50% of the trusts
have not submitted their Property change report, this is
very alarming situation.

Answer - Yes
Answer - No

3) Only 7 i.e. 3.50% of the Trusts are filing regularly
the Income-tax return. A very large majority of 193 i.e.
96.50% of the Public Trust have not regularly filing
their Income-tax return, this shows gross negligence
of the legal requirements.
4) Only 3 i.e. 1.50% of the Trusts have obtained
recognition under section 80G of the Income-tax Act,
1961.. A very large majority of 197 i.e. 98.50% of the
Public Trust are not taking benefits of provisions of

1 2 3 4 5 6
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section 80G of the Income-tax Act. This shows lack of
knowledge of provisions of the Act.
C. Working as per Memorandum of Association of
Trust
Q
No
1
2

Question
No of Trustees
Election held
Working as per
objects
One man show

3
4

2

One man show

Election held

1

Working as per
objects

No of Trustees

250
200
150
100
50
0

3

4

Answer
Yes
197
60

Answer
No
3
140

188

12

190

10

Answer - Yes
Answer - No

III. CONCLUSION:
In case of matter of compliances by trusts of the
provisions of the major Acts applicable to the trust, it
is observed that majority of the trusts are not
complying with the provisions of the controlling Acts.
In respect of a few aspects, the non-compliance is so
alarming that immediate action of the machinery
governing the trusts is essential. Further, in the matter
of observing the provisions of their own Memorandum
of Association, the important aspects of elections and
control through democratic principles are disregarded
or violated. However, the provisions relating to
maintaining the required number of trustees and
functioning as per the Memorandum of Association
have been followed by very large majority of the Trust.
Even though majority of the trusts have maintained
the required number of trustees on their board of
trustees, many of the trustees are not looking after the
activities of the Trusts, they seem to be either passive
or reluctant to take part in the actual functioning of the
Trust. As a result just one or two person from the
board of trustees are virtually controlling the activities
of the trust.
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1) It is appreciable to note that 197 i.e. 98.50% of the
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2) Only 60 i.e. 30% of the Trusts have been regularly
taking Elections as per the provisions of Memorandum
of Association of the Trust. A very large majority of
140 i.e. 70% of the Public Trust have not regularly
taking elections of their Trusts.
3) It is appreciable to note that 188 i.e. 94% of the
Trusts are expending the amounts on the objects of
their trusts and only 12 i.e. 6% of the Trusts are not
fully spending amount on the object of the Trusts.
4) It is shocking to note that 95% of the Trusts are
under the virtual control of one or two or very few
trustees and it can also be concluded that the other
trustees are either passive or reluctant to take part in
the actual functioning of the Trust
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Discrete Time Signals: Relation of Z Transform and Laplace
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Abstract: This paper briefly explain z-transform
and compare it with Laplace transform. It deals
with a review of what z-transform plays role in the
analysis of discrete time signal & LTI system as
Laplace transform plays in the analysis of
continuous time signals & LTI systems. Also it
briefly explain difference equation (not differential
equation). An introduction to Z and Laplace
transform their relation is the topic of this paper. A
pictorial representation of the region of
convergence has been sketched and relation is
discussed. This paper begins with the derivation of
the z-transform from the Laplace transform of a
discrete-time signal.
Key Words: Laplace Transform, Z-Transform,
Discrete time signal, Difference equation, Sampled
signals etc
1 Introduction
With the explosion of digital communication &
media, the need for methods to analyze & process
digital data is becoming more important now.
According to Professor Todd K. Moon, Ztransform like the Laplace transform is an
indispensable mathematical tool/technique for the
design, analysis and monitoring of stability of the
systems. A working knowledge of Z-transform is
essential to the study of discrete time signals &
systems. The z-transform is the discrete-time
counter-part of the Laplace transform and a
generalization of the Fourier transform of a
sampled signal. A useful aspect of the Laplace
transform & the Z-transform are representation of a
system in terms of the locations of the poles and
the zeros of the system transfer function in
complex plane [1, 2]. Z-transform converts a
discrete signals
in to a function
of an
arbitrary complex valued variable z. Like Laplace
transform the z-transform allows insight into
transient behavior, the steady state behavior, and
the stability of discrete-time systems. This paper
begins with the definition of the derivation of the ztransform from the Laplace transform of a discretetime signal. A useful aspect of the Laplace and the
z-transforms are there presentation of a system in
terms of the locations of the poles and the zeros of
the system transfer function in a complex plane [1]
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2 Brief comparison between z-transformation
and Laplace transform & Derivation of the ztransform
Z-transform is widely used in linear systems that
are described by difference equation. In sampled
systems inputs & outputs are related by difference
equation & Z-transform techniques are used to
analyze such systems. A difference equation is an
equation which expresses a relation between an
independent variable & the successive values of the
dependent variable or the successive differences of
the dependent variable. This represents a Linear
Time Invariant (LTI) systems & obeys all its usual
properties. Therefore difference equation is to
discrete signal processing, what the differential
equation is to analogue signal processing. The ztransform is the discrete-time counter part of the
Laplace transform. In this section we derive the ztransform from Laplace transform X(s), of a
continuous time signal x(t), is given by the integral
(1)
Where the complex variable s= + jw, and the
lower limit of t=0- allows the possibility that the
signal x[t] may include an impulse.[1,5]. The
inverse Laplace transform is defined by
(2)
Where
is selected so that X[s] is analytic [no
singularities] for s > . The z-transform can be
derived from Eq. [1] by sampling the continuoustime input signal x[t]. for a sampled signal x[mTs],
normally denoted as x[m] assuming the sampling
period Ts=1, the Laplace transform Eq. [1]
becomes
(3)
Substituting the variable es in Eq. [3] with the
variable z we obtain the one-sided z-transform
equation
(4)
The two-sided z-transform is defined as
(5)
A similar relationship exists between the Laplace
transform and the Fourier transform of a
continuous time signal. The Laplace transform is a
one-sided transform with the lower limit of
integration at t=0- , whereas the Fourier transform
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[1,2] is a two sided transform with the lower limit
of integration at t= - . However for a one-sided
signal, which is zero-valued for t<0-, the limits of
integration for the Laplace and the Fourier
transforms are identical. In that case if the variable
s in the Laplace transform is replaced with the
frequency variable j2 f then the Laplace integral
becomes the Fourier integral. Hence for a onesided signal, the Fourier transform is a special case
of the Laplace transform corresponding to s=j2 f
and
.

right of the s-plane,
>1, is mapped
onto the outside of the unit circle this is the region
of unstable signals and systems. The jw – axis, with
or r=
=1, is itself mapped onto the unit
circle line. Hence the Cartesian co-ordinates used
in s-plane for continuous time signals Fig. 1, is
mapped into a polar representation in the z-plane
for discrete- time signals Fig. 1.(b).

3 The s-plane, z-Plane and The Unit Circle
The frequency variables of the Laplace transform
s= + jw, and the z-transform z=rejw are complex
variables with real and imaginary parts and can be
visualized in a two dimensional plane. The s-plane
of the Laplace transform and the z-plane of ztransform. In the s-plane the vertical jw – axis is
the frequency axis, and the horizontal - axis gives
the exponential rate of decay, or the rate of growth,
of the amplitude of the complex sinusoid as also
shown in fig. 1 shown fig. (1) a.

Since the z-transform is an infinite power series, it
exists only for those values of the variable z for
which the series convergence [ROC] of X[z] is the
set of all the values of z for which X[z] attains a
finite computable value. [1,2,3].
To find the value of z for which the series
converges, we use the ratio test or the root test
states that a series of complex number
with limit
(6)

The inside of unit circle
corresponds to σ<0 part
of s-plane

Im-axis
jw

The jw axis of the s-plane is
the location of the fourier
basis function

0

outside the unit circle
corresponds to σ>0
part of s-plane

3π σ
e
2π
φ
π

Re-axis

4 The Region of Convergence [ROC]

Converges absolutely if A<1 and diverges if A>1
the series may or may not converge.
The root test state that if
(7)
Then the series converges absolutely if A<1, and
diverges if A>1, and may converge or diverge if
A=1. More generally, the series converges
absolutely if
(8)
Where

The unit circle
σ axis
corresponds to the jw
of s-plane

-π

denotes the greatest limit points of
and diverges
(9)

If we apply the root test in equation [4] we obtain
the convergence condition

-2π
Fig 1(b) z-plane
-3π

(10)

Fig 1(a) s-plane
When a signal is sampled in the time domain its
Laplace transform, and hence the s-plane, become
periodic with respect to the jw-axis. This is
illustrated by the periodic horizontal dashes lines in
Fig. 1. Periodic processes can be conveniently
represented using a circular polar diagram such as
the z-plane and its associated unit circle. Now
imagine bending the jw-axis of the s-plane of the
sampled signal of Fig. 1 in the direction of the left
hand side half of the s-plane to form a circle such
that the points and
meet. The resulting circle
is called the z-plane. The area to the left of the splane, i.e.for
or r = <1, is mapped into the
area inside the unit circle, this is the region of
stable causal signals and systems. The area to the
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Where R is known as the radius of convergence for
the series. Therefore the series will converge
absolutely for all points in the centered at the origin
( with the possible exception of the pint at infinity).
This region is called the region of convergence
[ROC].
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Im-axis
X(m)

R.O.C.

β

-m

m=
Fig 2(a), two 0sided discrete
signal

,

This infinite power series converges if
.
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Re-axis

m

Example: Determine the z-transform the region of
convergence. For the signal

Solution: By definition z-transformation

α

Fig 2(b) ROC,
Conclusion:
1. The work has thoroughly focused on z-transform
& the beauties of z-transform like Laplace
transform.
2. In sampled system Z.T. plays unique role. It
allow designers to analyze the system & predict
performance and to think different terms like
frequency response, digital filters & its use in
digital signal processing (DSP).
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Abstract: The aim of this paper is to summarize the
Alternative Mechanical Surface Treatments and its
principle use for improvements of surface properties.
Objective of mechanical surface treatments is
improvement on and
internal nearby surface
properties such as case depth, magnitude of residual
stresses that is mainly compressive, hardness,
roughness, nature of microstructure, porosity, texture,
corrosive properties, stability against mechanical,
thermal and thermo-mechanical loading. This study
would be useful in selection of manufacturing process
of surface treatment in various industries.

3

Research student, GCOE, Amravati

linearly with the logarithm of roughness. It has been
also studied whether the cause for fatigue strength
increases was to be found in the effect of mechanical
work hardening or the effect of induced compressive
residual stresses.
Fig 1 indicates the approaches for the explanation of
changes in fatigue behavior due to mechanical surface
treatments. [9]

Introduction
In past few decades, manufacturing has undergone
notable transformation and has oriented itself to
market demands. The modern manufacturing
industries need to have high production rate, enhanced
flexibility in operation and standard of product quality.
A large number of processes with their limited
characteristics are available as manufacturing Fig 1 fatigue behaviour due to mechanical surface treatments [9]
resources. Each process has its own operating
Basically the objective of the mechanical surface
procedure and capability, in terms of tolerance and
treatments is on near surface properties such as case
surface quality that each can produce.
depth, magnitude of residual stresses (mainly
compressive), hardness, roughness, nature of
Where a component has to withstand heavy load, microstructure, porosity, texture, corrosive properties,
undergo high speed rotation and sustain high stability against mechanical , thermal and thermotemperature, steel alloy is preferred as a raw material. mechanical loading.
Various such applications include aero engines,
transmission
components,
chemical
pumps Several Mechanical Surface treatments are available
components, cylindrical crank pins, cylindrical roller for improving the surface properties. Mechanical
bearings etc. Paper machinery, railway vehicle axle, surface treatments may be roughly divided into:[14]
rolling mill gear box, crusher, printing machinery, i. Cutting- Turning, Planning, honing, milling,
machine tool spindle, hydro-electrical power machine,
grinding, polishing, etc[12]
ship propellers shaft, cranes, extrusion machine, ii. Non Cutting- Shot Peening , Laser shot Peening,
molding machines, gas turbines etc. also find useful
Water Jet Peening, Ultrasonic Peening, Deep
application of steel alloy.
Rolling, Roller Burnishing, Low plasticity
Burnishing, etc ([10],[14])
Product designers constantly strive to design
component that can run last longer and operate more
The main objective of cutting method is for shaping
precisely. Modern development of high speed purpose, whereas the non-cutting methods are used for
equipment or machinery has resulted in higher loading optimal surface layer. Following fig indicates the
and increased speeds of moving parts. Components overview of the principal non-cutting processes of
produced must be accurate, both dimensionally and mechanical surface treatments.
geometrically. Unfortunately, most of the times,
machining processes produce parts with surface that
are either unsatisfactory from the standpoint of
geometrical perfection or quality of surface texture.
Siebel and Gaier [12] stated factor for roughness that
express the effect on fatigue strength and decrease
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a)

b)

c)

Fig 2 a) Near-surface plastic deformation b) near-surface plastic
strain
c) deformed layer fixed with the bulk of material
(cannot be extended) [4]

The basic principle of all mechanical surface
treatments is localized elastic plastic deformation near
–surface region leads to formation of compressive
residual stresses[4], enabling the strengthened nearsurface region to withstand against fatigue cracks
initiation and propagations. The primary objective of
this paper is to summarize the non-cutting mechanical
surface treatments.
Shot Peening
In shot peening the surface of a part is impinged with
small spherical or cylindrical media of steel, glass or
ceramic. [15] A stream of shots (balls) is striked at the
metal surface at high velocity under controlled
condition, sufficient to create plastic deformation.
Depending on the part geometry, part material, shot
material, shot quality, shot intensity, shot coverage,
shot peening can increase fatigue life from 0-1000 %
[7]. Plastic deformation induces a residual
compressive stresses in a peened surface along with
tensile stress in the interior.

Fig 3 Mechanism of shot peening [7]

Fig 4a Transducer for ultrasonic peening [3]

Fig 4b Using of basic UP system for fatigue life
improvement of tubular welded joint [18].
Water Jet Peening:
In water jet peening impingement of droplets of water
on the surface, generates a surface pressure
distribution producing peak load that exceed the yield
strength of material. The droplets of jet generate high
compressive residual stresses on the water peened
surface. The different process parameters which
influence the process are nozzle geometry, jet pressure,
nozzle to surface distance, peening angle and peening
duration ([2,13]).Also oil jet peening is developed
similar to water jet peening where oil jet is used
instead of water jet to improve the surface
characteristic. [7]

Ultrasonic peening
The Ultrasonic peening (UP) is the combined effect of
high frequency impact of special strikers and
ultrasonic oscillation in treated material [6]. The main
benefit of UP is to relieve the harmful tensile residual
stresses by introducing compressive residual stresses.
The UP can be applied successfully for the increasing
of the fatigue life parts and welded elements,
eliminating of distortion caused by welding and other
technological processes, residual stress-relieving and
increase of hardness of material. ([3],[ 6])
Fig 5 Water jet peening system [2]
In UP magnetostrictive and piezoelectric transducer
can be used. UP is based on the vibration of special
shot using high power ultrasound. The surface of the
specimen to be treated is peened with a very high
number of impacts over a short period of time,
because of high frequency of the system.
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Laser Shot Peening
In Laser Shot Peening (LSP) pulses hit the surface
with high power intensity for the generation of shock
waves. These waves plastically deform the surface and
compressive stresses are introduced into the
subsurface. Effectivity of the process depends on the
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material (target), laser, beam parameter, absorbent and
transparent overlays properties ([15], [1]). In this
process, a laser beam is used to vaporize a thin opaque
coating, often flat black paint, applied to the surface of
components over the region to be treated.

Fig 8 Principle of low plasticity burnishing [11]

Fig 6 Laser Shock Peening (LSP) Process [1]
Deep Rolling
Deep Cold Rolling (DCR) is a surface treatment
technique which is performed using a roller or ball
type tool to produce a surface residual compressive
stress to improve the fatigue life of materials and
engineering components. As a result of the contact of
a ball with the surface of a component, a longitudinal
groove is created which is accompanied by a plastic
region followed by an elastic zone. After the
separation of ball, the recovery of elastic zone creates
a large residual compressive stress on the surface. A
number of parameters can severely influence the deep
cold rolling process and consequently the near surface
residual stresses. ([12],[17])

1)

The ball rolls across the surface of a component in a
pattern defined in the CNC code, as in any machining
operation. The tool path and normal pressure applied
can be designed to create a distribution of compressive
residual stress. Since there is no shear being applied to
the ball, it is free to roll in any direction. As the ball
rolls over the component, the pressure from the ball
causes plastic deformation to occur in the surface of
the material under the ball. LPB smoothes surface
asperities during machining, leaving an improved,
almost mirror like surface finish.
Following figure indicates the comparative increase in
cold work, „Case depth‟ and fatigue (Igor Altenberger)

workpiece 2) tool F= Rolling force s= feed

Fig 7 Deep Rolling [9]

Low plasticity Burnishing (LPB®)
LPB differs from conventional ball or roller
burnishing in using the minimal amount of plastic
deformation (cold working) needed to create the level
of residual stress to improve fatigue or stress corrosion
performance ([10],[11]). Figure 8 shows the basic
principle of LPB process, in which a ball is supported
in a spherical hydrostatic bearing. The tool can be held
in CNC machine or by industrial robot, depending on
the application. The machine tool coolant is used to
pressurize the bearing with continuous flow of fluid to
support the ball. The ball does not contact the
mechanical bearing seat, even under load. The ball is
loaded at a normal force to the surface of a component
with a hydraulic cylinder that is in the body of the tool.
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Fig 9 cold work, case depth and fatigue strength for different
mechanical surface treatments [14]

Here the following table shows comparison of the
different surface treatments (Igor Altenberger). Only
the main difficulty is to compare the treatments with
vast range of the process parameters. [14]
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Table: 1 comparison of the different surface treatments [14]

4.

Amount
of
residual
stresses

Dislocati
on
density

Surface
microhar
dness
increases

5.

Roller
burnishing
(low
pressure)
Water
peening
Shot
peening
Explosive
hardening

≈σ Yield

Low
medium

< 60 %

≈σ Yield

Low
medium
Very
high
Very
High

?

Ultrasonic
shot
peening
Gravity
peening
Laser
shock
peening

≈σ Yield

High

?

≈σ Yield

High

?

≈σ Yield

Medium

30
–
130 %
dependin
g
on
work
material
60 %

Process

Deep
Rolling

≈σ Yield
≈σ yield

≈σ Yield

High

60% to
150 %
80 %

Maxi
mum
„case
depth
‟
< 0.1
mm

Surface
Roughn
ess

Cold
work

≈1 µm

?

≈0.1
mm
0.3
mm
0.3
to
0.8
mm
0.8
mm

1-2 µm

<
10 %
550 %
?

0.8
mm
2
mm

>>
5
µm
1-5 µm

4-8 µm
< 5 µm

6.

7.

8.
>>
µm

5

?

10 %
9.
1 %
to
20 %

10.

11.
3
mm

≤ 1 µm

>20
%

Conclusion:
All mechanical surface treatments have various
advantages over each other. It is observed during the
review that aspects to be considered during selection
of surface treatment for desirable properties could be
summarized as maximum fatigue strength, less
induced compressive stress, surface finish, higher in
process thermal stability with less cold work
requirements, higher hardness and high corrosion
resistance. These above stated factors should be
focused for achievement of surface desirable
properties depending on the specific application.
LPB® is the registered trademark of Lambda
Technologies group.
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