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Abstract—The quest for alternatefuels for a CI engine has 

become all the more imperative considering its importance in the 
economy of a nation and from the standpoint of preserving the 
environment. Reported in this paper are the combustion performance 
and P-θ characteristics of a CI engine operating on B20 biodiesel fuel 
derived from Jatropha oil.Itis observed that the twin effect of 
advancing the injection timing and increasing the injector opening 
pressure (IOP) up to 220 barhas resulted in minimum brake specific 
energy consumption and higherpeak pressure. It is also observed that 
the crank angle of occurrence of peak pressure progressestowards top 
dead center (TDC) as the timing is advanced and IOP is increased.  
 

Keywords—Crank angle, injector opening pressure, injection 
timing, peak pressure. 

I. INTRODUCTION 
OMPRESSION ignition engines, being used in several 
sectors like transportation,agricultural, stationary power 

generation etc. play a dominant role in the economy of a 
nation.Of late there is anacute need for alternate fuels due to 
the rapid consumption of fossil fuel reserves and resulting 
raised pollution levels.Among the various alternate fuels 
identified vegetable oils are being considered as a viable 
substitute for diesel as they have 90% of the heat content of 
diesel, environment friendly and are renewable. Experimental 
studies have reported that using vegetable oils in raw form can 
cause several operational problems mainly due to their high 
viscosity and low volatility. These problems include injector 
coking, piston ring sticking, gumming of fuel lines and filters 
etc. The problems due to high viscosity can be overcome by 
different methods such as blending, heating, pyrolysis, micro 
emulsification and transesterification. Transesterification is 
the widely used method for chemically modifying vegetable 
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oils to a more engine friendly fuel called biodiesel [1]–[4]. 
Biodiesel is usually blended with petroleum diesel to 

improve the performance of CI engines. Several experimental 
studies [5], [6] have indicated that 20% volume blend of 
biodiesel with petroleum diesel (referred as B20 fuel) has 
resulted in the best performance amongst all other blends.In 
addition to higher thermal efficiency and lower brake specific 
energy consumption, there has been substantial reduction in 
smoke opacity values as well. Biodiesel produced from non-
edible oil such as JatrophaCurcas is quite economical 
considering its cheaper input cost [7]. 

Several experimental studies have been carried out using 
jatropha oil either in the raw form or as a blend or as an ester 
reveal that jatropha is a reasonable substitute for diesel fuel. 
Forsonet.al. [8] concluded that the blend of 97.4% diesel/2.6% 
jatropha oil not only has substantial prospects as a long term 
substitute for diesel but can also be used as an ignition 
accelerator additive for pure diesel fuel. Pramanik [9] reports 
that 50% blend of jatropha oil can be used in a diesel engine 
without any major operational difficulties but further study is 
required for the long term durability of the engine. Narayana 
Reddy and A. Ramesh [10] observed that advancing the 
injection timing from the base diesel value and increasing the 
injector opening pressure increase the brake thermal efficiency 
of a CI engine operating on neat jatropha oil.M. Senthil 
Kumar et.al.[11], carried out experimental comparison of 
different methods of using   jatropha oil and methanol in a 
compression ignition engine. Their findings statethe methyl 
esters of jatropha oil (jatropha biodiesel) resulted in brake 
thermal efficiency higher than neat jatropha oil and 
comparable to that of petroleum diesel. Similar trend was 
observed for cylinder peak pressure and peak rate of pressure 
rise. 

According to Richard Stone [12] the power output from a 
CI engine is greatly dependent on the magnitude and timing of 
peak pressure. Engine operating variables such as injection 
timing, injector opening pressure, load, compression ratio etc. 
greatly influence the same and hence the power output from 
the engine.Kouremenoset.al. [13] Carried out stochastic 
analysis of cycle by cycle combustion variations in a single 
cylinder naturally aspirated, four stroke, direct injection, Lister 
LV1 diesel engine by recording data for 650 successive cycles 
under different combinations of injection timing and loading 
conditions. The data was analyzed for peak pressure, peak rate 
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IV. CONCLUSION 
The following conclusions are deduced from this study: 
 

1. Brake Specific Energy Consumption decreases as 
the injection timing is advanced to 26ºBTDC and 
IOP is increased up to 220 bar. The same operating 
conditions also result in highest average peak 
pressure 

2. The crank angle of occurrence of peak pressure 
moves away from TDC as the injection timing is 
retarded to 20ºBTDC and IOP is reduced to 180 
bar. 

3. Statistically it was observed that advancing the 
injection timingto 26ºBTDC for all the IOP tested 
has resulted in a greater degree of repeatability 
with regard to magnitude and crank angle of 
occurrence of peak pressure. 
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