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Abstract— Environmental concern and availability of 

petroleum fuels have caused interest in the search for 

alternative fuels for internal combustion engine. Many 

alternate fuels are tried by various researches. Based on 

literature review it is found that for diesel engine, Bio Diesel 

is most promising fuel. In this project works prospects and 

opportunities of utilizing palm oil-diesel blend ratio as fuel in 

HCCI engine is going to be studied by varying engine loads. 

Also based on experimentation an optimum blend and engine 

parameters are to be suggested for obtaining better 

performance and emission control. The properties of these 

can be compared favourably with the characteristics required 

for internal combustion engine fuels specially diesel engine. 

The experiment is to be done by using various engine load 

with various fuels like palm oil biodiesel-diesel and its blend 

at different proportion. To Improve the Performance and 

Emission Characteristics and Reduce the Pollutant emission. 

The experiment analysis such as engine performance like 

Break Thermal Efficiency, Fuel consumption, Specific Fuel 

Consumption, Break Power, Exhaust Emission to be finding 

out and Compared to Palm oil biodiesel and Diesel. 
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I. INTRODUCTION 

The internal combustion engine is the key to the modern 

society. There are two types of the IC engine namely the 

Spark Ignition (SI) engine and the Compression Ignition (CI) 

engine. Petrol and Diesel are at present the principle fuels for 

SI and CI engines. The IC engine is known to be one of the 

major sources of air pollution in the environment. And mainly 

responsible to global warming issues. The IC engine is known 

as one of the major sources of air pollutants in the 

environment. Bio diesel is capable of solving the problem of 

fuel supply in a decentralized fashion and simultaneously 

reduces environment related problems. HCCI engines are 

being actively developed because they have the potential to 

be highly efficient and to produce low emissions. HCCI 

engines can have efficiencies close to those of diesel engines, 

with low levels of emissions of NOx and PM. 

II. TRANSESTERIFICATION PROCESS 

Biodiesel will be prepared from raw Palm oil for the present 

study. The general transesterification process was followed 

for bio diesel preparation discussed below. Biodiesel is 

generally produced by transesterification of triglyceride;a 

triglyceride reacts with an alcohol in the presence of a strong 

acid orbase, producing a mixture of fatty acids alkyl esters 

and glycerol. The overall process is a sequence of three 

consecutive and reversible reactions, in which di and 

monoglycerides are formed as intermediates. The 

stoichiometric reaction requires 1 mol of a triglyceride and 3 

mol of the alcohol. However, an excess of the alcohol issued 

to increase the yields of the alkyl esters and to allow its phase 

separation from the glycerol formed. 

 
Fig. 1: Transesterification Diagram 

III. PROPERTIES OF BIODIESEL-DIESEL 

Property 
Method of 

Testing 

Palm 

Biodiesel 
Diesel 

Kinematic viscosity 

At 40°C(cst) 
U-tube 4.8 3.0 

Density @15°C 

(Kg/m3) 
Gravimetry 876 833 

Flash point(°C) Open cup 130°C 74°C 

Fire point(°C) Open cup 171°C 120°C 

Cloud point(°C) 
ASTM 

D2500 
13°C -16°C 

Pour point(°C) 
ASTM 

D5853 
17°C -25°C 

Calorific Value 

(KJ/kg) 

Bomb 

calorimeter 
38600 42850 

Water 

content(mg/kg) 
KF 411 105 

Ceten no ISO 5165 62.8 49.0 

Acid value(KOH/g) Tritrimetry 0.30 0.35 

Total Glycerol 

Percent by 

Mass(% m/m) 

GC 0.14 ----- 

Methanol  Percent 

by 

Mass(% m/m) 

GC 0.16 ----- 

Table I: Properties of Bio-Diesel and Diesel 
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IV. RESULT AND DISCUSSION 

 
Fig. 2: CO Emission vs Load 

 
Fig. 3: CO2 Emission vs Load 

 
Fig. 4: NOX Emission vs Load 

 
Fig. 5: HC Emission vs Load 

 

 
Fig. 6: Break Power vs Load 

 
Fig. 7: Specific Fuel Consumption vs Load 

 
Fig. 8: Break Thermal Efficiency vs Load 

V. CONCLUSION 

CO emission for Biodiesel blending is lower compare to 

Diesel fuel. B30 is best result for CO emission. B10 for 

normal load condition CO emission is slightly higher 

compare to diesel fuel.Blending percentage increase than CO 

emission decrease. 

 CO2 emission for Biodiesel bending is lower 

compare to Diesel fuel. B30 is best result for CO2 emission. 

Blending percentage increase than CO2 emission decrease. 

 NOX emission for Biodiesel bending is lower 

compare to Diesel fuel. B10 is best result for NOX emission. 

Blending percentage increase than NOX emission increase. 

 HC emission for Biodiesel bending is lower 

compare to Diesel fuel. B30 is best result for HC emission. 

B10 is higher HC emission compare to Diesel fuel. Blending 

percentage increase than HC emission decrease. 

 Break Power of diesel fuel is higher compare to B10, 

B20 & B30. B10 for lower load condition BP is slightly 
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higher compare to diesel fuel. Blending percentage increase 

than Break Power decrease. 

 Specific fuel consumption of B10, B20,B30 are 

higher than the diesel fuel at all varying loads. B30 is best 

result for SFC.  Blending percentage increase than Specific 

fuel consumption increase. 

 Break Thermal Efficiency of diesel fuel is higher 

compare to B10,B20 & B30. For lower load BTE in B20 is 

higher compare to Diesel fuel. For comparison of B10, B20 

& B30 in B20 is best result for BTE. Blending percentage 

increase than Break Thermal Efficiency decrease 
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