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Abstract- 
 

Today, the diesel engine is still capable of 

running on “biodiesel” fuel, which can be produced 

from a variety of renewable sources, including 

soyabean oil, canola oil, sunflower oil, cottonseed 

oil, and animal fats. These sources can be obtained 

from agricultural feedstocks or by recycling used oil 

such as cooking grease. Biodiesel is usable in it’s 

pure form known as “neat biodiesel” or B100. In 

addition, it is available in various blends with 

petrodiesel, the most common of which is known as 

B20(20 percent biodiesel and 80 percent 

petrodiesel).it is also used in smaller percentage as 

a lubricating fuel additives. 

Copious resource of vegetable oil in India 

and its ease of translation to biodiesel help to save 

large expenses done on import of petroleum 

products and monetary growth of country. Biodiesel 

also generates enormous rural employment and 

degraded lands can be restored due to plantation of 

oil plants which help in reducing greenhouse 

gasses. in this paper we discuss & compare 

different performance parameters of  C.I. engine 

with different vegetable oil as a fuel. 

Key word: - biodiesel, vegetable oil, diesel engine 

performance. 

 
 
 

I. INTRODUCTION 
1. Diesel Engin e Performance Wi th 
Vegetable Oi ls 
 Now as i nvest i gat i ve ef for t  i s made to 

address the  performance  character i st ics  of  

vegetable oi l s fuel s when used in a d iesel  

engine.  The c r i t er i a behind select i on of  a 

test  engine i s that  i t  should represent 

engines current l y i n w ide use i n agr icul ture 

and indust r ia l  equipment and engines that  

are expected to be most sensi t i ve to fuel  

propert i es.  Hence engine  used by Barsic  and 

Humke in both thei r  experiments was a 

si ngle cyl i nder natural l y aspi rated DI  engine.  

Engine performance i s i nf luenced by basic 

d i f f erence between diesel  fuel  and vegetable 

o i l  such as calor i f ic  value,  vi scosi t y,  densi ty 

and molecula r oxygen content .  Higher 

densi t ies causes an i ncrease i n observed 

mass f low of  fuel  at  a g i ven i nject i on pump 

set t i ngs.  And the fuel  f l ow al so i ncreases as 

i nternal  pump leakages reduce due to high 
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vi scosi t y.  Engine perfo rmance at  maximum 

fuel  del i very,  equal  energy del i very and at  

pa rt  l oad i s di scussed below,  the fuel  used  

are Sunf lower o i l ,  Peanut o i l  and Soya bean  

oi l  [1,6,7,8] .  
2.  Engine Perfo rmance At  Equal Energy  
Delivery And Part Load  
Although performance of  an unal tered engine  

wi th vegetable o i l  f uel  i s a pr imary 

considerat i on of  the user,  t he engine  

pe rformance anal yses can onl y  be made by 

equal  energy del i very as i t  best  ident i f ies the  

basic  consumpt ion ef f iciency.  Equal  energy 

del i ve ry means suppl y ing equal  amount of  

energy f rom bo th vegetable oi l  and diesel  

fuel .  Hence some engine performance  

compari sons for  dif f erent  fuel s w ere made at  

equal  fuel  energy rates. [3,4,5,8]  

 
  Fuel Flow Rates 
I t  was observed and can be seen i n Fig 2.1  

that  fuel  mass f low rate i ncreased  wi th  

greater f ract i on of  vegetable o i l s i n fuel ,  

l ower  calor i f ic  value of  vegetable  o i l s than  

diesel  resul ted  in constant  input  of  energy.  

 
  Indicated Power  
At fu l l  load equal  energy i nput  l evel s,  the  

i ndi ca ted power d i f f erences were sl i ght  w hen  

al l  of  the fuel  combi nat i ons were compared  

as can be seen in Fig 2.2.  A t  most medium 

load equal  energy i nput  operat ing point ,  

t here w ere s l ight  pow er  output  d i f f erence  

among the fuel s tested.  S imi la r t rends w ere  

observed for  l ight  l oad  equal  energy input  

tests.  
 

  Indicated Thermal  Spec ific Fuel 
Consumption  

Because of  low er heat ing val ues of  

vegetable oi l s i t  has been observed that  

values of  ISFC were hi gher w i th vegetable 

o i l s then  wi th d iesel  f uel .  

 
  Thermal Ef ficiency 
Because of  calor i f ic  value di f f erence, 

i ndi cated the rmal  ef f ic iency i s a more 

re levant pa rameter than ISFC for assessing 

the engine’ s  capabi l i t y to burn the vegetable 

o i l  ef f i cient l y .  I t  w as observed by Barsi c and 

Humke that  the rmal  ef f ic iency general ly 

decreases wi th increasing percen tage of  

vegetable o i l  [ 6,7 ] .  
 

  Exhau st temperature  
I ncreases i n exhaust  temperatu res are al so 

an i ndicat i ve of  lower engine performance 

because the l ower heat release rates and 

retarded heat rel ease associated wi th low er 

thermal  ef f ic iency contr i bute to higher 

exhaust  temperatures.  Fig 2.3 gi ves t rends 

for  exhaust  temperature verses percentage 

of  vegetable o i l .  These  t rends are consi stent  

wi th l ower power and low er thermal  

ef f ic iency t rends of  vegetabl e oi l s.   

 

Simi l ar  t rends are observed i f  engine  i s run 

on part  l oad.  Fig 2.4 show s mass fuel  f low 

rates and engine power outpu t  as a funct i on 

of  fuel  energy input  (part  load data) at  2200 

rpm for  crude and degummed crude 

soyabean oi l  as compared to d iesel  f uel  [7] .  

 

Fig 2.5 show s compari son of  indi ca ted 

speci f ic  fuel  consumpt ion,  i ndicated thermal  
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ef f ic iency,  and exhaust  gas temperature as a  

funct i on of  energy i nput  for crude and  

degummed crude soyabean oi l  and diesel  

fuel  [7] .  

 

 
Fig.2.1 Effect on Mass  Flow Rate(kg/h)  

wi th Chang e in  Percentage of Vegetable 
Oil  [6]  

 

 
Fig 2.2 Variations in Indicated Power(Kw) 
at Equ al Energ y Input [6]  

 
Fig.  2.3 Exhaust  Temperature( ºC) verses 

Percentage of  
Vegetable Oi l  [6]  

 

 
Fig.2.4 Mass Fuel Flow Rates(kg/h) and 
Eng ine Power Outpu t(kw) a t Part Load 

[2,7] 
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Fig.2.5 Ind icated Specific Fuel 
Consumption(kg/h),  Ind icated Thermal 
Efficiency(%),  and Exhaust Gas 
Temperature( ºC) at Part Load [2,7]  

 

ACKNOWLEDGMENT 
I wish to wishes to acknowledge Michael Shell and 

other contributors for developing and maintaining the 
IEEE LaTeX style files which have been used in the 
preparation of this template  

 

REFERENCES 
 
 
 
[1] karurkar,r.s., 2001 “ combustion and performance 
characteristics of diesel engine with karanj oil” 
M.Tech dissertation, department of mechanical 
engineering,IIT Bombay. 
 
[2] Scholl, K.W S.C., 1993, “ combustion of soyabean oil 
methyl ester in a direct injection diesel engine”, SAE 
930934. 
 
[3]  Stewart G.A 1981: oilseed as a renewable source of 
diesel fuel,CSIRO,search 12(5),107-115 
 
[4]  Suryawanshi J.G(2004): experimental investigation 
on jetropha oil methyl ester fuelled diesel engine; 
ASME(ICEF) paper 866. 
 
[5]  Warabi Y.(2004): biodiesel fuel from vegetable oil by 
various supercritical alcohols113-116. 
 
[6]  Barsic, N.J A.L., 1981, “ performance and emissions 
characteristics of a naturally aspirated diesel engine 
with vegetable oil fuels” SAE 810262. 
 
[7]  Barsic, N.J A.L., 1981, “ performance and emissions 
characteristics of a naturally aspirated diesel engine 
with vegetable oil fuels (part -2)” SAE 810955. 
 
[8] suda,K.J., 1984, “vegetable oil or diesel fuel- A 
flexible option”, SAE 840004. 
 
 
 
 

 
 

 

0
20
40
60
80

100
120
140
160
180
200
220
240

60 80 90 120 150 180 190

Degumme
d curde 
soybean 
oil

Curde 
Soyabean 
oil

# 2diesel

40

44

48

52

60 80 90 120 150 180 190

curde 
soybean 
oil

200

300

400

500

600

700

60 80 90 120 150 180 190

curde 
soybean 
oil


