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Abstract— The use of biodiesel is rapidly expanding around 

the world, making it imperious to fully understand the 

impacts of biodiesel on the diesel combustion process, 

pollutant formation and exhaust after-treatment. Because its 

physical properties and chemical composition are distinctly 

different from conventional diesel fuel, biodiesel can alter 

the fuel injection and ignition processes whether neat or in 

blends with diesel. As a consequence, the emissions of NOx 

and the amount, character and composition of particulate 

emissions are significantly affected. In this paper, we survey 

observations from a spectrum of our earlier studies on the 

impact of biodiesel on diesel combustion, emissions and 

emission control to provide a summary of the challenges and 

opportunities that biodiesel can provide.                
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Nomenclature: 

- NOx                            Nitrogen Oxide 

- HC                              Hydro Carbon 

- CO2                            Carbon Dioxide 

- CO                              Carbon Monoxide 

- DI                               Direct Injection 

- JB                               Jethroph Biodiesel 

- PB                              Plam Biodiesel 

- BSFC                         Break Specific Fuel Consumption 

- BTE                           Break thermal Efficiency 

- BP                              Break Power 

- FFA                           Free fatty Acid     

I. INTRODUCTION 

The world is confronted with a twin crisis of limited supply 

and the increasing cost of fossil fuels. This issue has led to 

increased exploration into alternative renewable energy for 

ensuring energy security and resolving environmental 

issues. Biodiesel is recently being considered to be a major 

substitute for fossil diesel worldwide. Biodiesel is 

monoalkyl ester derived from vegetable oils and fats. It is 

produced through an esterification-transesterification 

process which has been widely used to reduce the high 

viscosity and FFA (free fatty acid). Recently, many 

developing countries have focused their attention on non-

edible oil for renewable fuels in order to reduce the net 

production from fossil fuel and the combustion process. The 

advantages of biodiesel are renewability, higher combustion 

efficiency, lower sulphur aromatic content, higher cetane 

number, biodegradability, and higher oxygen content. 

However, the disadvantages of biodiesel are lower energy 

content, high viscosity and high NOx (nitrogen oxide) 

emissions[1]. 

Generally the direct use of vegetable oils in the 

diesel engine is not preferred due to their high viscosity. 

Four methods to reduce the high viscosity of vegetable oils 

to enable their use in common diesel engines without 

operational problems such as engine deposits have been 

investigated 

- Pyrolysis 

- Micro emulsification 

- Dilution 

- Transesterification 

II. LITERATURE REVIEW 

M.J. Abedin and H.H. Masjuki has been conducted 

experiment on a fourcylinder diesel engine fuelled with B5, 

10%,and 20% blends of palm (PB10 and PB20) and jatropha 

(JB10 and JB20) biodiesel and compared with fossil diesel 

at full load and in the speed range of 1000 to 4000 RPM.  

The brake power was decreased on average 2.3% to 10.7% 

while operating on 10% to 20% blends. The palm blends 

produced an average of 5.3% higher brake power than the 

jatropha blends. 

Fig. 1: BSFC of all tested fuel blends. 

An average of 5.0%, 19.0%, and 26.4% BSFC 

increments were observed for the addition of 5%, 10%, and 

20% biodiesel (both palm and jatropha), respectively. The 

palm blends provided an average of 14.4% lower BSFC 
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compared to jatropha blends. An average of 20% CO and 

17.5% HC emission reductions were observed for 10% 

blends. And an average of 30.7% CO and 25.8%HC 

emission reductions were observed for 20% blends. 

Fig. 2: Carbon monoxide (CO) emission for all tested blends. 

Fig. 3: Hydro carbon (HC) emission characteristics. 

The palm blends produced an average of 8.8% and 

2.2% lower CO and HC emissions, respectively than the 

jatropha blends. Higher cetane number i.e., shorter ignition 

delay and higher oxygen content of biodiesel are the main 

reasons of lower CO and HC emissions compared to diesel 

fuel. The NOx emission is decreased by 3.3% and increased 

by 3.0% for the addition of 10% to 20% palm and jatropha 

biodiesel, respectively. 

Diesel fuel exhibited a moderate level of NOx 

emission. It was observed that higher saturation (higher 

cetane number),lower viscosity and density are the most 

desirable properties of biodiesel for lower NOx emission. 

On average, both the water heat loss and lubrication oil heat 

loss were increased in the range of 0.8% to 4.7% and 6% to 

9.5% for using 10% and 20% blends, respectively. A 

decreasing exhaust heat loss trend was observed for 

biodiesel addition. Overall, the palm blends provided better 

heat loss characteristics than the jatropha blends
[3]

. 

T. Balamurugan has been studying on performance, 

emission and combustion characteristics of a four-stroke 

diesel engine by adding n-pentane at different proportions 

such as 2%, 4%, 6%, 8% and 10% by volume with diesel. 

 
Fig. 4: Effect of adding n-pentane with diesel on brake 

thermal efficiency. 

At full load, the brake thermal efficiency increased 

by 3.17% for an addition of 6% n-pentane, 4.31% for an 

addition of 8% n-pentane and 6.36% for an addition of 10% 

n-pentane. 
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Fig. 5: Effect of adding n-pentane with diesel on NOx 

emission. 

From the emission test, it was concluded that at full 

load, the NOx emission decreased by 8.67% for an addition 

of 6% n-pentane, 17.43% for an addition of 8% n-pentane 

and 18.09% for an addition of 10% n-pentane.  

The blending of n-pentane with diesel resulted in 

almost same brake thermal efficiency at medium loads, and 

higher percentage addition of n-pentane resulted in higher 

brake thermal efficiency at high loads. The addition of n-

pentane with diesel slightly increased the CO and HC 

emissions
[4]

. 

Hifjur Raheman and Sweeti Kumari have been 

experiment on emulsified fuel containing 10% and 15% 

water by volume was prepared from a diesel blend with 10% 

Jatropha biodiesel (JB10) to evaluate the combustion 

characteristics of a 10.3 kW, single cylinder, 4-stroke, water 

cooled, direct injection (DI) diesel engine.  

Combustion analysis indicated that biodiesel JB10 

and its emulsified fuel blends exhibited similar pressure 

crank angle trends as diesel and no undesirable combustion 

features.  

 
Fig. 7: Brake thermal efficiency Vs Speed With different 

blends   

Brake thermal efficiency with emulsified biodiesel 

blend was 1-2% lesser than biodiesel blend at lower engine 

load but at higher load it increased by 3-4% due to micro 

explosion.  

The exhaust gas emissions such as CO2, HC and 

NOx from the diesel engine, when operated with emulsified 

fuel blends were found to be 7-8%, 31.5- 51.5% and 3-28% 

lower, respectively, than those of JB10 and diesel. At lower 

engine load, CO emissions from emulsified biodiesel blend 

were not found to be significantly different from diesel but 

with further increases in load, up to 80%, CO emissions 

were reduced by 30-50% due to better combustion. At full 

load, CO emissions were increased by 50-70% due to 

increases in the fuel-air ratio 
[1]

. 

 
Fig. 8: NOx Emission Vs Speed With different blends 

 
Fig. 9: CO Emission Vs Speed With different Blends 

M. Habibullah has been investigating the 

production, characterization, and effect of biodiesel blends 

from two prominent feed stocks, namely, palm and coconut 

(PB30 and CB30), on engines. To aggregate the advantages 

of high ignition quality of palm and high oxygen content of 

coconut, combined blend of this two biodiesels (PB15CB15) 

is examined to evaluate its effect on engine performance and 

emission characteristics. Biodiesels are produced using the 

alkali catalyzed transesterification process.  

In his study various physicochemical properties are 

measured and compared with the ASTM D6751 standard. A 

10 kW, horizontal, single-cylinder, four-stroke, and direct-

injection diesel engine is employed under a full load and 

varying speed conditions. Biodiesel blends produce a low 

brake torque and high brake-specific fuel consumption 

(BSFC). 

 
Fig. 10: Variation of brake thermal efficiency with respect 

to engine speed at full load. 



A Review Paper on Biodiesel as AlterNet Fuel 

 (IJSRD/Vol. 3/Issue 04/2015/408) 

 

 All rights reserved by www.ijsrd.com 1750 

Experiment shows average engine brake power 

values for PB30, CB30, and PB15CB15 were respectively 

3.92%, 4.71%, and 4.10% lower, whereas BSFC values 

were higher (8.55–9.03%) than that of diesel fuel. 

PB15CB15 showed slightly higher BTE (1.12%) than PB30 

and slightly lower BP and BTE (0.20% and 0.12%, 

respectively) than CB30 fuel. By contrast, BP decreased by 

0.20% compared with that of PB30 and increased by 0.63% 

compared with that of CB30. The average NOx emissions 

were 3.13–5.67% higher for all the tested biodiesel blends 

compared with that of diesel fuel. The NOx emission of 

CB30 was 2.40% higher than that of PB30, whereas 

PB15CB15 showed a 1.22% higher NOx emission than that 

of PB30 and 1.20% lower NOx emission than that of CB30. 

CO and HC emissions were reduced to a great extent at 

13.75– 17.97%, compared with those of diesel fuel 

operation. PB30 showed 5.15% and 18.83% higher CO and 

HC emission, respectively, compared with the values for 

CB30. Meanwhile, PB15CB15 showed lower CO and HC 

emission (2.43% and 9.35%, respectively) than PB30 and 

slightly higher emissions (2.60% and 7.72%, respectively) 

than CB30 fuel
[5]

. 

D. Subramaniam had been searching alternative 

fuel that could burn with not as much of the pollution. In 

general, all the vegetable oils are cleaner forms of energy, 

renewable, and sustainable. So they could be used as an 

alternative fuel especially in C.I. engines. The vegetable oil 

usually contains free fatty acids, phospholi-pids, sterols, 

water, odorants, and other impurities. Because of their 

presence, the oil cannot be used as fuel directly.  

To overcome these problems, the oil requires 

chemical modifications like transesterification, pyrolysis, 

and emulsification. It is evident from some of the researches 

that the BTE of pre heated Karanja oil, neat orange oil, and 

turpentine oil were slightly higher than diesel fuel due to 

reduced viscosity and better atomization of those oils. The 

high levels of smoke and oxides of nitrogen (NOx) 

emissions make the diesel engines difficult to pass through 

the stern emission norms.  

The high level of  smoke emissions is due to the 

diffusive combustion of diesel engine, whereas oxidesof 

nitrogen emissions are mainly due to high combustion 

chamber temperature and dissociation. It is very difficult to 

control simultaneously both the smoke and oxides of 

nitrogen (NOx) emission in a diesel engine due to their 

trade-off. Although various methods like use of additives, 

retarded fuel injection timing, and bio-diesel emulsion with 

water are available for NOx reduction, exhaust gas 

recirculation (EGR) technique was noted to be the most 

suitable method for reduction of NOx
[6]

. 

III. BIODIESEL 

In the research of the different biodiesel fuel on the engine 

performance at the different conditions and optimum 

emission for the different biodiesel in the engine. 

Biodiesel is not directly used for the engine 

application because of higher viscosity of the vegetable oil. 

For the using for engine application different processes are 

available for  reduce the viscosity of biodiesel. 

Different biodiesel getting from the different 

vegetable oils by the different processes. esterification-

transesterification process is most widely technique for 

making the biodiesel from the different vegetables. 

Using of biodiesel the emission from the engine is reduced 

because of the perafin chain in the engine the hydrocarbon 

emission reduces. Here the property of biodiesel is changing 

with the time so it is using as soon as possible after the 

production of the biodiesel. 

In the literature survey finding out the Jathropha 

biodiesel is giving the best performance for the every engine 

conditions and reducing the engine emission. 

Various kinds of biodiesel fuels properties shown 

in below table for six different biodiesel Fatty acid methyl 

esters (FAME) types
[7]

. 

Test Unit Diesel Jathroph Plam Sun Flower Rapeseed Soya Coconut 

Density kg/m
3
 820 873 876 878 879 882 874 

Viscosity@ 40 
o
C mm/s

2
 2.2 4.61 4.75 4.42 4.5 4.26 2.75 

Flash Point 
o
C 66 163 152 175 169 159 113 

Iodin Value g iodine/100 g 21 54 110 129 116 126 19 

Linolenic  acid methyl ester %m/m 0.2 0.3 0.3 1.5 8.4 5.9 0.1 

Sulphur content mg/kg 3 2 5 2 4 2 3 

Cetane number  52 61.9 55.7 51.1 53.7 51.3 59.3 

Higher heating value Mj/kg 42 40.6 40.7 40.6 41.1 39.7 38.1 

Cloud point 
o
C 2 14 5 2 -3 0 -3 

Pour point 
o
C 5 13 0 -2 10 -4 -9 

Table 1: Properties of different vegetable oil and diesel
[7] 

IV. CONCLUSION 

Here the research shows that the Jathroph biodiesel is the 

best alternet fuel for the diesel engine without any major  

modification in ingine. Experimental data shows that the 

jathopha biodiesel blends with diesel fuel in engine gives 

lower hydrocarbon emission(HC), carbon monoxide 

emission(CO), and carbon monoxide emission(CO2). Also 

Increase the nitrogen oxide(NOX) emission. 

It will slightly Increase the brake specific fuel 

consumption(BSFC) also increase the brake thermal 

efficiency(BTE). So the jathroph biodiesel is the best 

alternet fuel for the diesel engine. 
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