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Abstract— Biodiesel utilization in diesel engines has got 

interest due to population growth and industrialization 

during past years. It has been proven to be a good substitute 

because of its performance comparable to diesel. The 

paramount feature in the utilization of biodiesel is that these 

are environmental friendly which further reduce the 

pollution problems. The usage of biodiesel blends has been 

found to be a great replacement in order to control pollution 

challenges. In this regard, this paper contains few studies 

those are being done in the development of biodiesel 

technology. 
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I. INTRODUCTION 

Now-a-days the reserves of fossil fuels are limited, whereas 

increase in energy demand due to increase in 

industrialization and motorization usage. This forces the 

researcher to go for other alternative fuel. Biodiesel is 

suggested as most promising alternative fuel by the 

researchers to meet these problems. It is biodegradable, non-

toxic, renewable energy source and properties almost 

comparable to the petroleum fuels.  The replacement of 

small fraction of total depletion will give substantial results. 

It was observed that utilization of biodiesel in engine 

reduces  the  hydrocarbons,  carbon  monoxide,  particulate  

matters,  but  increase  in  oxides  of nitrogen due to inherent 

oxygen. One of the major problems for the utilization of 

biodiesel in existing engine is its poor flow properties, 

which results due to presence of saturated fatty acid methyl 

esters at lower temperature. The poor flow properties can be 

improved by using of additives in biodiesel. Another 

problem is its higher viscosity. B20 is preferred by most of  

researchers,  as  it  gives  performance  comparable  to  

diesel  and  reduces  the  emissions.  At present, the choice 

of feedstock for the production of biodiesel depends upon 

geography of the world.  In this paper, few studies those are 

being done in the development of biodiesel technology have 

been summarized. 

II. STUDIES ON BIODIESEL PRODUCTION AND USAGE 

A. Azam et al.[1]  

75 Indian plants, which contain 30% more oil in their 

kernels, fruits or nut had been investigated. The 

sponification number (SN), iodine value (IV) and cetane 

number of fatty acid methyl esters (FAMEs) emperically 

calculated and were used according to their suitability for 

use as biodiesel which could met the specificaton of 

biodiesel standard of USA, Germany & European standard 

organization. Out of 75 plants, 42 had met the standard 

value of cetane number (CN) which was more than 51. All 

the 42 species which qualified the specification of cetane 

number (CN), also met the specification of iodine value 

(IV), which was less than 115. Generally higher value of 

cetane number was preferred, but with increase in the cetane 

number the iodine value decreased which meant degree of 

un-saturation decreased which resulted in solidification of 

the fatty acid methyl esters at high temperature. To avoid 

this situation the upper limit of the cetane number (CN) had 

been specified as 65 in US biodiesel standard. Out of the 42 

plants which met the standard specification of both cetane 

number & iodine value. The 15 had higher melting points 

therefore these might not be used in cold weather conditions. 

B. Ilic et al. [2]  

had investigated the important non edible oils plants like 

jatropha, karnaja, tobacco, mahua, neem, rubber, sea mango, 

castor, cotton etc. Out of these plants jatropha, karnaja, 

castor and mahua were most often used in biodiesel 

synthesis .It had been observed that jatropha plant was the 

most accomplished for biodiesel production. Karnaja was 

nitrogen fixing tree had a significant oil content and native to 

India, United States, Indonesia, Australia, Philippines and 

Malaysia. Mahua and neem trees founded mostly in India 

and Burma. Annual production of mahua and neem in India 

were 100,000 ton and 180,000 ton correspondingly. It had 

been practiced that the most appropriate method for 

production of biofuel,  was the transesterification reaction 

of these plants with the alcohol in the presence of catalyst. 

The catalyst might be acid or base accordingly the content 

of FFA present in plant. If the FFA content was higher than 

acid catalyst was used and if the FFA content was lower 

than base catalyst was used. The catalyst might be 

Homogenous or heterogenous. Solid catalyst was prefferd 

over the liquid catalyst for many reasons simple product 

separation and purification. Both homogenous and  

heterogenous catalyzed  process involved two processes, 

one step process and two-step process. 

C. Bing et al.[3]  

Ten major trees were taken which could be used as potential 

raw material for biodiesel .The relation between the fatty 

acid composition of vegetable oils and fuel properties of 

biodiesel were analyzed. Only fully matured seeds were 

used because immature seeds had not reached the final fatty 

acid composition. The fresh seeds of Xanthoceros Sorbifola 

and Armeniaca Sibiricas were stored at room temperature 

for one week to dry before they were transferred to the 

laboratory in polypropylene bags under cool conditions. 

The parameters of biodiesel fuel such as, density, kinematic 

viscosity, cetane number, iodine value, oxidation stability 

and cold filter plugging point, were depended on oil nature. 

The sapium Sebifrum, Vernicia Fordii, Idesia Polycarpa and 

Elacis guineensis biodiesel should be used after they were 

mixed with petroleum diesel or a high cetane number of 

biodiesel. 
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D. Wang et al.[4]  

siberian apricot seed were used for production of biodiesel. 

The fully matured siberian apricot fruit were used. The 

siberian apricot had excellent value of cold filter plugging 

point. The cetane number observed was 48.8 which satisfied 

the standard value, but it had poor oxidation stability. The 

flash observed was also high which was173˚C. It had low 

acid value and water content. The cold flow properties of the 

fuel were excellent. On the other hand cetane number and 

oxidative stability can be improved using additives and 

antioxidants. 

E. Varandal et al.[5]  

the performance of diesel and jatropha biodiesel were 

compared. It had been described that engine parameters such 

as compression ratio and load were found to had major 

effect on performance and emission of biodiesel engine 

when ran with biodiesel and its blend with biodiesel. It was 

possible to used jatropha biodiesel in the diesel engine as a 

fuel if cleaned and properly converted to combustible diesel 

oil. The jatropha biodiesel was purchased from commercial 

supplier from pune. The pure diesel was purchased from 

local petrol pump. After the comparison, it could be 

concluded that the break specific fuel consumption (BSFC), 

brake thermal efficiency (BTE) and exhaust gas temperature 

(EGT) of the engine are function of the biodiesel blend and 

load. It was observed that performance of the engine reduced 

with increase in biodiesel percentage in blend, for the same 

operating conditions. But with increase in the load the 

engine performance was similar to that of diesel. B20 shows 

comparable performance to the diesel. Biodiesel blends had 

shown reduced emission of CO and HC than that of diesel. 

While NOx emission is more for biodiesel blends than the 

diesel fuel. 

F. Liaquat et al.[6]  

the performance of the engine and emission characteristics 

was tested with the coconut biodiesel blended fuels and 

diesel fuel without any modification in engine. The engine 

was tested with three fuel samples. The samples were 

100% diesel fuel, 5% coconut biodiesel and 95% diesel 

fuel, and 15% coconut biodiesel and 85% diesel fuel 

respectively were used. It had been observed that engine 

performance was tested at 100% load, kept throttle 100% 

wide open with variable speeds of 1500 to 2400 r.p.m and 

the emission characteristics were tested at 2200 r.p.m at 

100% and 80% throttle position. After the comparison 

following results were observed the engine torque and brake 

power decreased for the coconut biodiesel blends fuel as 

compared to the diesel fuel due to the lower heating value 

and the brake specific fuel consumption for biodiesel blend 

increases as compared to diesel fuel because of low density 

and higher heating value in emission characteristics the HC 

and CO emissions were reduced due to presence of 

oxygenated compounds in the biodiesel blends and the CO2 

and NOx were increased for the biodiesel blends.. 

G. Nalgundwar et al.[7]  

used single cylinder, four stroke DI CI engine to test the 

performance and emission characteristics. The biodiesel 

blends of palm and jatropha curcas were used for testing. 

The change in properties was observed when mixed in 

different ratio with blends of palm and jatropha. The 

calorific value of the biodiesel blends was lower than the 

diesel due to higher oxygen content. On the other hand 

density and viscosity of the biodiesel blends was higher 

than that of diesel due to large molecular weight and 

complex chemical structure. The cetane number was lower 

for the biodiesel blends. The brake specific fuel 

consumption increases for the biodiesel blends due to higher 

viscosity. There was increase in brake thermal efficiency as 

increase the ratio of biodiesel blends to the mixture. The 

exhaust gas temperature for the biodiesel blend was less 

than diesel fuel due to lower heating value and higher 

content of oxygen. The combustion reaction was not 

complete in diesel fuel due to which formation of carbon 

monoxide occur while in case of biodiesel the complete 

reaction takes place due to presence of oxygen content in 

their structure. 

H. Ketologestwe et al.[8]  

the comparison between the blending cooking oil biodiesel 

and the petroleum diesel had been made on the performance 

of variable IC engine. The biodiesel was derived by the 

alkali catalyst transesterification process. In the study the 

different parameters were measured at different loads, for 

biodiesel and petroleum diesel and different combinations of 

the both. The process used for production of biodiesel for 

transesterification of triacylglycerols with the alkali or acid 

as catalyst. The engine used for testing was four stroke 

diesel engine which was directly coupled to dynamometer. 

All the results were observed at maximum speed of 2500 

r.p.m. the different samples of fuel were prepared B0D100, 

B100D0, B50D50 and B30D70.The engine was tested at 

two different compression ratio 12 and 17. It was observed 

that engine torque improved for all the fuel samples at 

compression ratio 17. The carbon monoxide, polycyclic 

aromatic hydrocarbons and particulate matter were reduced 

by using biodiesel blends. 

I. Zhiaho et al.[9]  

the emission characteristics of diesel engine fuelled with 

Pistacia chinesis bunge seed biodiesel and diesel were 

discussed. The experiment was carried out on the three 

cylinder, four stroke and water cooling diesel engine. The 

acid present in the fatty acid of pistacia chinesis bunge seed 

were palmitic, olein and linoleic and the content of these acid 

were 45.45%, 28.91% and 21.37%. The test was 

conducted at different speed of 1500r.p.m and 2400r.p.m 

with the different loaded conditions of 25%, 50%, 75%, 90% 

and 100%. It had been observed the HC emission decreased 

as biodiesel proportion increased in the biodiesel blends. As 

the biodiesel ratio increased the content of sulphur and 

aromatic hydrocarbons reduced. The fatty acid methyl ester 

had higher oxygen content, which result in the complete 

burning and reduced hydrocarbons. The CO emission had 

the same trend for the both biodiesel-diesel blend and diesel 

at medium and light loads. But at high load the former CO 

emission was more that of later blend due to existence of 

oxygen. The NOx emission for lower blends like B10 and 

B20 was less than that of diesel. But almost same for B30 

and diesel. It had been observed that exhaust smoke 

decreased as we increased the biodiesel in the diesel blends 

due to presence of oxygen. 
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J. S.Jindal [10]  

the effect of engine parameters on the NOx emission had 

been investigated using jatropha biodiesel fuel in the diesel 

engine. It had been observed in many researches that 

biodiesel upto 20% might be used without any modification 

in engine. It was concluded that using biodiesel as fuel in the 

diesel engine without any modification reduced the power, 

thermal efficiency and increased the specific fuel 

consumption and comparatively higher emission of NOx. In 

this study firstly the engine was tested using diesel fuel at 

standard parameters and then with 100% biodiesel under 

different value of compression, injection pressure, engine 

speed, injection time and emission were recorded. The 

experiment was carried out at an advanced fully 

computerised experimental engine test rig consist of a 

single cylinder, water cooled, four stroke, variable 

compression ratio diesel engine connected to dynamometer. 

For 100%  diesel  the  test  was  carried  at  compression  

ratio  17.5:1  and  injection  pressure  of  210kg/cm
2 

at 

speed of 1500r.p.m and for 100% biodiesel the test was 

carried out at different compression ratio (16, 17 and 18) , 

three injection pressure 150, 200, 250 kg/cm
3 

and different 

engine speed (1400, 1425, 1450, 1475, 1500 and 1525r.p.m). 

During the experiment the results observed were that with 

the increased compression ratio, the ignition delay reduced 

and peak pressure increased resulted in high temperature 

which cause larger amount of NOx   formation. 

K. Chavan et al.[11]  

the emission and performance of variable compression ratio 

engine were discussed using different blends of jatropha 

biodiesel. The experiment had been performed on a single 

cylinder VCR engine at different loads with various 

compression ratio. The blends prepared were JB100, JB10, 

JB20, JB30 at 40
◦
C.The experiment was performed at 

compression ratio of 14-18 for each blend at different load 

of 0, 3, 6, 9, 12kg. It had been observed that density, flash 

point, fire point were increased as the biodiesel blends 

increased. The results obtained were that with increase in 

load and compression ratio, the hydrocarbon emission were 

reduced. But at higher loads the diesel fuel showed less HC 

emission at compression ratio of 14-16. The NOx emission 

increased with increase in load and compression ratio. The 

carbon monoxide emission were reduced which might be 

due to rich oxygen content in biodiesel. The blend JB100 

had showed least CO emission at CR of 14, 15, 16.The 

better results were found with blend JB30 which reduced 

HC and CO emission upto 43% and 50% respectively. The 

NOx emission were  increased by 20% at lowest load (0) but 

decreased to 50% at load of 6kg. 

L. Rahaman et al.[12]  

the performance of direct injection variable compression ratio 

compression ignition engine had been investigated with the 

karnaja biodiesel. The experiment was performed with 

D100/B0 and three pongamia oil blends which were blended 

with diesel (D95/P5, D90/P10 and D85/P15). The 

experiment was carried out on a single cylinder 4 stroke 

variable compression diesel engine. It was coupled to a 3 

phase loaded rheostat. The results obtained were the brake 

specific fuel consumption of engine decreased with 

increased load. The brake thermal efficiency increased with 

increase in load and indicate thermal efficiency decreased 

with increase in engine load. The indicated thermal 

efficiency was lower for the biodiesel and its blends as 

compared to diesel fuel. The volumetric efficiency was 

maximum at no load conditions and it was observed that 

volumetric efficiency was higher for biodiesel and its blends 

as compared to diesel fuel. 

M. Naveen et al.[13]  

the experimental investigation had been made on the 

performance of a variable compression ratio diesel engine 

using ziziphus jujube oil as biodiesel. The different blends 

used B20, B40, and B60 were compared with diesel. The 

method used for the preparation of biodiesel was 

esterification process and catalyst used was potassium 

methoxide. The test was conducted on a particularly 

designed tilting cylinder block arrangement for varying the 

compression ratio. The results obtained were B20 had the 

lesser fuel consumption at higher load for all the 

compression ratios apart from the compression ratio of 17.1 

and B60 had higher fuel consumption for all the compression 

ratios which might be due to higher density and lower 

calorific value. The brake thermal efficiency increased at 

higher loads, but decreases as the percentage of biodiesel 

increased. B20 had the higher brake thermal efficiency 

which was similar to diesel. The exhaust gas temperature 

decreased with increase in blends of biodiesel and 

compression ratio. B60 had the lower EGT as compared to 

B20 and B40. 

N. Sithta et al.[14]  

the engine performance and emission characteristics of 

diesel compression ignition engine were tested using blends 

of argemone oil and diesel. The transesterification had been 

done in single step due to low FFA value. The blends 

prepared were B0D10, B20D80, B40D60, B60D40, 

B80D20 and B100D0. It had been observed that brake 

thermal efficiency improved as the load increased. The 

maximum BTE founded for B20 was 28.56%, which was 

slight higher as compared to diesel. The BTE was lower for 

B40, B60, B80, B100 which was might be due to decrease in 

the calorific value. The brake specific fuel consumption 

decreased with increase in the load. The BSFC for B20 and 

B40 was close to diesel at higher loads. But for B60 and 

B100 the BSFC was higher than the diesel. The brake specific 

energy consumption obtained was closer to the diesel for the 

B20. But the BSEC for B40, B60, B80, and B100 was higher 

than that of diesel due to the lower calorific value as we 

increase the fraction of biodiesel blends. The carbon 

monoxide emission was lower for all biodiesel blends as 

compared to the diesel due to complete oxidation. The 

reduction in the hydro carbon emission for all the biodiesel 

blends as compared to diesel. The smoke density for the 

B40 was 28% which was 50% for the diesel. 

O. Ravichandran N et al.[15]  

variable compression ratio diesel was used to evaluate 

cotton seed methyl ester and its diesel blends. The engine 

used for the experiment was four stroke, VCR, direct 

injection diesel engine with three compression ratios (16:1, 

17:1, 18:1). The fuel used was cotton seed oil blend B20. The 
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fatty acid composition of oil was  linoleic acid (55.2-55.5%), 

palmitic acid (11.67-20.1%) and oleic acid (19.2-23.26%). 

The results obtained were BSFC for the blend is higher than 

that of diesel at all loads which was due to lower calorific 

value. The BSFC was lower for compression ratio 18 as 

compared to 16 and 17 for the cotton seed oil. The brake 

thermal efficiency was higher for the diesel because of its 

calorific value and viscosity. The brake thermal efficiency 

for the blend was increased with increase in compression 

ratio. It had been observed that CO emission reduced as the 

percentage of biodiesel increase in the blend due to inherent 

oxygen which helped in complete oxidation. The smoke 

emission was less for the blend with compression ratio 18. 

The unburnt HC emission decreased with increase in 

amount of biodiesel in the blend. The NOx emission for the 

blend was higher which was due to high peak temperature. 

P. Kumar et al.[16]  

carried out experimental study using had single cylinder, 

four stroke diesel engine with palm biodiesel and its diesel 

blends at different injection pressure. The experiment was 

performed at different injection pressure of 220bar, 240bar, 

260bar, 280bar and 300bar, at constant speed with varying 

load. It was observed that the brake thermal efficiency 

increased with increase in load and pressure from 220bar to 

300 bar. The higher brake thermal efficiency was observed 

at an injection pressure of 260bar at full load. The BSFC 

reduced with increase in load. It was concluded that when the 

injection pressure increased the diameter of fuel particle 

became small as a result improved mixing of fuel and air. 

The maximum BTE efficiency observed was 30.33% at 

injection pressure 260bar. The emission results were 

obtained that reduction in CO and CO2 and nitric oxide 

(NO) but increase in level of HC at 260 bar. 

Q. Venkateswara Rao P [17]  

the performance and emission characteristics of variable 

compression four stroke engine had been investigated with 

B20D80 blends using jatropha biodiesel. The method used 

for preparation of biodiesel was transesterification. The 

results observed were that for the blended fuel brake thermal 

efficiency was always less as compared to diesel which was 

due to lower calorific value of biodiesel. The brake thermal 

efficiency increased as the compression ratio increased. The 

brake specific fuel consumption for blend was 2.4% higher 

as compared to diesel, for compression ratio of 20:1.The 

volumetric efficiency reduced with increase in compression 

ratio and load. The CO emission reduced with increase in 

both compression ratio and brake power. The HC emission 

for biodiesel blends decreased with increase in compression 

ratio which was due to presence of oxygen molecules. The 

NOx emission was higher at higher compression ratio for all 

loads. The smoke density decreased as the compression ratio 

increased from 14:1 to 20:1, which may be due to improved 

oxidation of fuel. 

R. F.M et al.[18]  

the study had been directed on go through the works that 

were carried out using biodiesel derived from oil of; mahua, 

cotton seed, canola, rice-bran, shea butter, biodiesel from 

waste frying oil, jatropha, waste palm oil, blend of ethanol 

and biodiesel, and diesel-biodiesel- ethanol fuel blends. The 

common method used for the preparation of biodiesel was 

transesterification using catalyst. The H2SO4  used as 

catalyst for esterification process and KOH for 

transesterification with methanol. It was concluded that 

biodiesel and its blends reduced brake power by 4-5% and 

increase B.S.F.C by 5-10%. CO2 emission were reduced by 

5-8% and NOx emission increased by 11-22% which was 

due to presence of unsaturated fatty acid. It was observed 

that B20 fuel gave the better performance as compared to 

other blends. 

S. Bawane et al.[19]  

the performance of engine was tested using blends of undi 

biodiesel with diesel. The blends prepared were U00, U25, 

U50, and U75. The injection time was varied from 27
◦ 

BTDC to 31
◦ 

BTDC with the increment of 2 degree an 

engine load from 0.75kW to 3kW with the increment of 

0.75kW. The compression ratio 16.5 was kept constant. It 

was concluded that best suited blend was U25 which could 

be used without any modification in engine. The best  

suitable compression  ratio  to  used  blend  U25 was  

16.5:1.  The  engine  gives  better performance at an 

injection pressure of 200bar. The best suitable value of 

injection timing for the blend U25 was 29
◦ 

BTDC. The 

BSFC for blend U25 was higher as compared to diesel 

which was due to lower heating value of biodiesel and the 

brake thermal efficient was lower for the biodiesel blend 

U25 as compared to diesel. It was observed that CO2 

emission for U25 was higher at 29
◦ 

BTDC among the all 

injection timings, but for diesel highest CO2 emission was 

observed at 27
◦  

BTDC. The lowest CO emission was at 

29
◦ 

BTDC which was due to complete combustion and thus 

CO2 formation was higher and for diesel lowest CO2 

emission was observed at 27
◦ 

BTDC. The HC emission was 

lower for U25 at all the injection timings and for all the 

loads. The NOx was higher for diesel as compared to blend 

U25. For U25 the NOx emission was higher at 29
◦ 

BTDC 

and lower at 31
◦ 

BTDC. 

T. Ravindranath et al.[20]  

review had been made on the performance and emission 

characteristics of VCR diesel using biofuel. It was observed 

that higher compression ratio was required because it 

permitted an engine to extract more mechanical energy from 

a given mass of air-fuel blend. The author detected by 

reviewing that as the compression ratio increased the BSFC 

decreased by 7.75%, brake thermal efficiency increased by 

8.49% and brake power also increased by 1.34% using 

biodiesel blends. The emission like CO and HC were also 

reduced using biodiesel blends. 

U. Sharma et al.[21]  

analysis had been made on the performance and emission 

characteristics of VCR diesel engine using B40 and B80 

jatropha biodiesel and preheated jatropha biodiesel. Jatropha 

was designated as biodiesel because it may well harvest in 

any kind of land either it is low rainfall zone or the heavy 

rain fall zone. In the experimental arrangement two fuel 
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filter were provided so that when one filter was stopped, 

supply of fuel could be switched over additional filter. The 

results observed were that brake power showed all most 

analogous trend for all the fuel but a slight higher for the 

diesel which was due to higher calorific value of diesel. The 

brake specific fuel consumption for the biodiesel blend was 

higher which was due to the higher density of biodiesel 

blends. The brake thermal efficiency was higher for the 

preheated jatropha biodiesel as compared to the biodiesel 

blends, but it was less than that of diesel. The Exhaust Gas 

Temperature for the blends and preheated jatropha biodiesel 

founded to be higher as correlated to diesel. The CO, CO2 

and HC emission for the biodiesel blends and preheated 

jatropha was lower as compared to diesel fuel which was 

due to biodiesel holds less carbon atoms. The O2  emission 

for the blends of biodiesel was higher than that of diesel 

because biodiesel was oxygen rich fuel, it contains oxygen 

11% by weight. 

V. Sivalakshami et al.[22]  

performed to find out the optimum compression ratio for a 

VCR engine using Methyl Ester of Pongamia Pinnata. The 

performance and emission characteristics had been analyzed 

and compared with diesel. The experiment had been carried 

out in a VCR, fully automated single cylinder, four stroke, 

and direct injection diesel engine. The engine was operated 

at speed of 1500 r.p.m. with variable C.R 14.1 to 20.6 and at 

different loads. The method used for the preparation of oil 

was transesterification. The oil was chemically reacted with 

alcohol in the presence of catalyst. The results observed were 

that brake thermal efficiency increased with increase in C.R 

from 14.1:1 to 18.1:1 at maximum load. The brake specific 

fuel consumption for MEPPSO was decreased from 0.53 to 

0.46kg/kWh with increase in C.R from 14.5 to 18.1. The 

CO, HC and smoke emission were founded to be decreased 

for MEPPSO. The NOx for MEPPSO founded to be higher 

as compared diesel. 

W. Mohod et al.[23]  

waste cooking oil ethyl ester was used as fuel in the four 

stroke, single cylinder VCR type diesel engine. The engine 

performance was analyzed with different blends of biodiesel 

and was compared with diesel. The blends prepared were 

B0, B5, B10 and B20. The results observed were that the 

brake power increases as the load increases for all the blends 

of biodiesel. The fuel consumption was higher for all the 

biodiesel blends which was due to higher density of 

biodiesel. The BSFC for the lower blend i.e B10 was lower 

than that of diesel, but BSFC for the higher blend i.e in case 

of B20 was higher than that of diesel. The brake thermal 

efficiency founded to be higher for B10 which might be due 

to additional lubricity provided by the biodiesel. The EGT 

increased as percentage of biodiesel blends increased in the 

mixture which was due to better combustion. The trend for 

the NOx emission was similar for the lesser loads and it was 

higher at full load. The NOx emission increased as the 

biodiesel blends increased in the mixture. 

X. Kumar et al.[24]  

the performance of the diesel engine had been investigated 

with diesel, ethanol and vegetable oil blends. The engine 

was ran with different compression ratio of 17, 17.5 and 

18. The different blends prepared were D100E0V0, 

D90E5V5, D85E10V5, and  D80E10V10. It was observed 

during the experimentation that the performance was 

enhanced at compression ratio of 17 and 18. The engine 

gave better performance withD90E5V5. The mechanical 

efficiency and brake thermal efficiency were increased. The 

specific fuel consumption was reduced to 0.08kg/kWh at a 

torque of 0.38N-m. 

Y. Shavi et al.[25]  

the performance of VCR engine ran with diesel and 

different blends of honge oil was investigated. The objective 

of the research was to investigate the properties of biodiesel 

as well as blends of biodiesel with pure diesel. The testing 

had been performed with different compression ratio. The 

different blends prepared were D100, B20D80 and B40D60. 

The engine was ran at 1500 r.p.m with varying loading 

conditions. The brake specific fuel consumption for the 

diesel was less which was due to higher calorific value of 

diesel than the biodiesel. It was concluded that increasing 

compression ratio upto definite limits increase brake thermal 

efficiency, decreases smoke-CO emissions and BSFC. Thus 

it was concluded that VCR show comparable trend for the 

diesel, blend of diesel and biodiesel. 

Z. Chaudhri et al.[26]  

the performance and emission characteristics of C.I engine 

using neem biodiesel had been investigated. The test had 

been performed with the different blends. The BSEC for 

diesel and B50 fuels are 10.12 MJ/kWh and 10.33 MJ/kWh 

respectively. The CO emission with B50X1, B50X2 and 

B50X3 fuels with different additives are lower by 7%, 6% 

and 6.6% respectively compared to diesel fuel. The HC 

emission were decreased by 17%, 17% and 17.3% for 

B50X1, B50X2 B50X3 fuels respectively compared to 

diesel fuel at no load. The brake thermal efficiency with B50 

fuel was also higher. 

AA. Prabhu et al.[27]  

combustion, performance and emission characteristics of 

diesel engine with neem oil methyl ester and its diesel 

blends were analyzed in a four stroke diesel engine. It was 

concluded that BTE and BSFC for 20, 40 and 100% NOME 

are lower than that of diesel fuel at full load. In the emission 

characteristics, it was observed that there was 20% increase 

in NOx emission for 20, 40 and 100% NOME at full load as 

compared to diesel fuel. The CO emission were lowered by 

23, 30 and 40% for 20, 40 and 100% NOME at full load as 

compared to diesel fuel. The HC emission were increased 

using 20, 40 and 100% NOME as compared to diesel. The 

smoke emissions were decreased by 25 and 33%. Thus it 

can be concluded that 20% NOME blend was better 

compared to 100% NOME. 

BB. Sivalakshmi et al.[28]   

experimental study had been made on the performance and 

emission characteristics of a diesel engine fuelled by neem 

oil blended with alcohol. During experiment it was observed 

that alcohol upto 20% were blended with neem oil by 

manual mixing at room temperature. The B.T.E was 

improved with the use of neem oil-alcohol blend as 

compared to those of neat neem oil. The smoke intensity 
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was reduced with the use of neem oil-alcohol blends with 

respect to that of neat neem oil. The Nox emission was also 

slightly reduced. The CO & HC were also lower with neem 

oil–alcohol blends as compared to neat neem oil. 

CC. Sivalakshmi et al.[29]  

experimental investigation had been made on a diesel engine 

fuelled with neem oil and its methyl ester. The result 

obtained were, the peak cylinder pressure for NOME is 

higher as compared to diesel and neat neem oil. The BTE 

and BSFC for neat neem oil & NOME was lower than that 

of diesel at all loads. There was 37% reduction in Nox 

emission for neat neem oil & 19% reduction for NOME at 

full load. There was an increase in CO emission for neat 

neem oil & NOME by 40% & 20% at full loads. The HC 

emission were increased by 54% in case neat neem oil and 

24% in case of NOME. The smoke emission for neat neem 

oil and NOME were higher than that of diesel by 46.8% & 

16% at full load. Thus it was concluded that performance 

combustion and emission characteristics of NOME are 

better as compared to neat neem oil. 

DD. D.S et al.[30]  

experiment was performed to study the use of neem methyl 

ester in CI engine. The result obtained were the fuel 

consumption of the engine was the higher using NOME. The 

BTE of neem blends were lower as compare to diesel and it 

was observed that combustion characteristics of methyl 

ester was also poor which might be due to high viscosity 

and poor volatility. The HC and CO emission were reduced 

for all the blends, as injection pressure was increased. The 

emission decreased due to complete combustion of fuels. 

Knocking was not observed for biodiesel blends. 

EE. Sharma et al.[31]  

various aspects of engine performance using neem-diesel 

blend B20 as fuel were studied through extensive 

experimentation at different injection pressure on a single 

cylinder direct injection diesel engine. It was observed that 

BTE at higher load was slightly low as compared to that with 

pure diesel. The BSFC was also higher as compared to pure 

diesel. The minimum NOx concentration was emitted at 

injection pressure of 1.57kN/cm
2 

for both the fuels. The CO 

emission for neem-diesel blend were lower as compared to 

pure diesel for all injection pressure and HC emission were 

also reduced for neem-diesel blends. 

III. CONCLUSION 

The study concludes that although biodiesel utilization will 

going to reduce the pollution challenges however the 

efficiency is found to be less due to which there is no any 

certain implementation of such technology. Further research 

efforts are required to meet the satisfactory level of 

utilization of such fuels.  
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