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ABSTRACT 

 
ARTICLE INFO 

This paper is based on the review of different papers which deals with the 

performance and emission evaluation of CI engine by usingthe mixture of Diesel, 

Nilgiri (Eucalyptus) Oil and cotton seed oil’s various ratios. A single cylinder four 

stroke engine is used to evaluate the performance and emission. In the quest for 

renewable energy resource, efforts are made to find out variety of options of 

alternative fuels. Biomass derived vegetable oils are quite promising alternative fuels 

for diesel engine. It is necessary to find variety of options of biodiesel blends.Blending 

of different vegetable based fuels becomes a popular option and is gaining the 

attention of many researchers because the properties of biodiesel prepared from 

vegetable oils are very close to commercial diesel and thus it has a promising future as 

an alternative fuel for diesel engine.The present work is a literature review on 

combustion, performance, and emission characteristics of biodiesel fuels derived from 

different origins. Substitute for fossil fuels with renewable biofuels has been set as a 

target across world to reduce greenhouse effect and energy dependence as well as to 

improve rural economy. Biodiesel can be considered as one of the potential renewable 

energy sources for diesel engines. Biodiesel can be used directly or in blended form of 

diesel. In the present review, the results of combustion, performance, and emission 

characteristics of biodiesels obtained from different feedstocks which are reported in 

various research studies are discussed. From the review, it is observed that the 

combustion characteristics of biodiesel are almost similar to that of diesel. Biodiesel 

fuels show a slightly inferior performance when compared to diesel. The reported 

values of oxides of nitrogen emissions from biodiesels were higher as compared to 

diesel, whereas the carbon monoxide, hydrocarbon, and smoke emissions of biodiesel 

fuels are comparable to diesel. From the present review, biodiesel fuels can be 

recommended as a prospective alternative fuel for conventional petro-diesel fuel. 
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I. INTRODUCTION 

The most important element which affects the world 

economy is the sustainability of petroleum resources. The 

world energy demand is increases rapidly because of 

increase in the use of petroleum based fuels and also due to 

the limited resources, instabilities of petroleum based fuel 

supplier countries. Nowadays, many countries are replacing 

their conventional energy sources with renewable energy. 

With the increase of environment constraints and the prices 

of the oil leads to search of alternative for the existing 

petroleum based fuels. The alternative fuels have to be not 

only sustainable, but also friendly in respect to environment 

and techno economically competitive. Biofuel are 

alternative one which is new and renewable fuel will answer 

the energy issues faced by the countries. This new potential 

sources of energy can help to reduce the dependence on 

petroleum based fuels. Biofuels are normally produced from 

edible and non-edible crops such as cottonseed, palm nut, 

groundnut, jatropha curcas, animal fats, algae etc. The usage 

of the biofuels leads to reduce the import of petroleum 

based fuels and it will create jobs for the rural areas where 

agriculture is the main activity. Biofuels are used directly in 

internal combustion engines (or) some fuels required 

modifications to bring the relevant properties closer to 

petroleum based fuels.  



www.ierjournal.org                   International Engineering Research Journal (IERJ) Volume 1 Issue 10 Page 995-1000, 2015, ISSN 2395-1621 

 

 
© 2015, IERJ All Rights Reserved  Page 2 

 

Compression ignition (C.I.) engines are the most fuel-

efficient engines ever developed for transportation purposes 

due, largely to their relatively high compression ratio and 

lack of throttling losses. C.I. engines have lower emissions 

of carbon monoxide and unburned hydrocarbon as 

compared with gasoline engines. Dr. Rudolf Diesel first 

developed the diesel engine in 1895 and run with the variety 

of oils including vegetable oil. He said “the diesel engine 

could be run with vegetable oils as engine fuels may seen 

insignificant today, however these oils become in the course 

of time as important as petroleum and coal for production at 

present”. In 1970’s the petroleum crisis came out and 

vegetable oil - based alternative fuels became more 

attractive because of its environmental benefits and better 

quality exhaust emission.The cost of vegetable oils is the 

main reasons which make it handicap to commercialization 

of the product. The vegetable oils are as 10% lesser calorific 

value than the diesel fuel. The main drawback (or) problems 

of using the vegetable oils is its chemical properties, it has 

high viscosity and low volatility as compared to petroleum 

based fuels. Due to these properties of vegetable oil, it leads 

to severe engine deposits, injector choking and piston ring 

sticking. In order to overcome these problems, the vegetable 

oil can be used in four ways such as (a) direct use and 

blending, (b) micro emulsion, (c) Pyrolysis and (d) 

tranesterification. In this study, the direct use and blending 

method is adopted. Biomass derived Eucalyptus oil is 

chosen and directly blending with the diesel fuel without 

any modification to the oil. Eucalyptus oil is extracted from 

the leaves of the eucalyptus tree. Eucalyptus oil has a clear, 

sharp, fresh and very distinctive smell. And it is pale yellow 

in color and watery in viscosity. Eucalyptus oil production 

is perennial and not seasonal, as the eucalyptus leaves were 

available abundantly throughout the year. From the results, 

1994 it is noted that Orange oil and Eucalyptus oil can be 

the potential candidate for the internal combustion engines.  

The large increase in number of automobiles in recent years 

has resulted in great demand for petroleum products. With 

crude oil reserves estimated to last only for few decades, 

there has been an active search for alternate fuels. The 

depletion of crude oil would cause a major impact on the 

transportation sector. Of the various alternate fuels under 

consideration, biodiesel, derived from vegetable oils, is the 

most promising alternative fuel to conventional diesel fuel 

(derived from fossil fuels; hereafter just “diesel”) due to the 

following reasons. Biodiesel can be used in existing engines 

without any modifications. Biodiesel is made entirely from 

vegetable sources; it does not contain any sulfur, aromatic 

hydrocarbons, metals or crude oil residues. Biodiesel is an 

oxygenated fuel; emissions of carbon monoxide and soot 

tend to be reduced compared to conventional diesel fuel. 

Unlike fossil fuels, the use of biodiesel does not contribute 

to global warming as CO2 emitted is once again absorbed by 

the plants grown for vegetable oil/biodiesel production. 

Thus CO2 balance is maintained. The Occupational Safety 

and Health Administration classify biodiesel as a non-

flammable liquid. The use of biodiesel can extend the life of 

diesel engines because it is more lubricating than petroleum 

diesel fuel.Biodiesel is produced from renewable vegetable 

oils/animal fats and hence improves fuel or energy security 

and economy independence.A lot of research work has been 

carried out using vegetable oil both in its neat form and 

modified form. Studies have shown that the usage of 

vegetable oils in neat form is possible but not preferable. 

The high viscosity of vegetable oils and the low volatility 

affects the atomization and spray pattern of fuel, leading to 

incomplete combustion and severe carbon deposits, injector 

choking and piston ring sticking. Methods such as blending 

with diesel, emulsification, pyrolysis and transesterification 

are used to reduce the viscosity of vegetable oils. Among 

these, the transesterification is the mostcommonly used 

commercial process to produce clean and environmentally 

friendly fuel. A large number of studies on performance, 

combustion and emission using raw vegetable oils and 

methyl/ethyl esters of sunflower oil, rice bran oil, palm oil, 

mahua oil, jatropha oil, karanja oil, soybean oil, rapeseed 

oil, rubber seed oil, cotton seed oil and nilgiri oil have been 

carried out on Compression Ignition(CI) engines. The 

purpose of this paper is to review previous studies that look 

into the effect of bio-diesel on CI engine from the viewpoint 

of performance, combustion and emissions. 

 

1. NATIONAL BIODIESEL MISSION 
The demand of diesel is five times more than the gasoline in 

the country. The ethanol industry is well established while 

the biodiesel industry is still in the process of development. 

Indian Government has formulated an ambitious National 

Biodiesel mission in the year to substitute about 20% of the 

total diesel demand by biodiesel by 2011-2012.Accordingly 

Jatropha curcas has been accorded top priority to be used as 

non-edible oil feed stocks for biodiesel production. The 

Jatropha curcas plant is being grown over 40000 ha of land 

from 2003 or so over to produce about3.75T of oil per 

hectare annually. Jatropha plant to biodiesel chain will 

include plantation, plant management oil extraction, oil 

refinement transtesterification, purification, stabilization, 

blending and marketing when oil start to be available for 

conversion to biodiesel. This will allow encouraging the use 

of B20 blend with country and save the diesel fuel 

 

2. PRODUCTION OF BIODEISEL 
Vegetable oils are chemically complex esters of fatty acids. 

These are the fats naturally present in oil seeds, and known 

as tri-glycerides of fatty acids. The molecular weight of 

these tri-glycerides would be of order of 800 kg/m3or more. 

Because of their high molecular weights these fats have high 

viscosity causing major problems in their use as fuels in CI 

engines. These molecules have to be split into simpler 

molecules so that they have viscosity and other properties 

comparable to standard diesel oils. Modifying the vegetable 

oils (to make them lighter) can be achieved in many ways, 

including; Pyrolysis, Micro emulsification, Dilution and 

Transtesterification. Among these, transtesterification is the 

most commonly used commercial process to produce clean 

and environmentally friendly light vegetable oil fuel i.e. 

biodiesel.  

 

3.1 Transesterification 

The fatty acid triglycerides themselves are esters of fatty 

acids and the chemical splitting up of the heavy molecules, 

giving rise to simpler esters, is known as Transesterification. 

The triglycerides are reacted with a suitable alcohol (Methyl, 

Ethyl, or others) in the presence of a catalyst under a 

controlled temperature for a given length of time. The final 
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products are Alkyl esters and Glycerin. The Alkyl esters, 

having favorable properties as fuels for use in CI engines, 

are the main product and the Glycerin, is a by-product. The 

chemical reaction of the Tri-glyceride with Methyl alcohol 

is shown below. With higher alcohols the chemical equation 

would change correspondingly. 

 
It can be seen from the above reaction that one mole of the 

heavy tri-glyceride and three moles of methyl alcohol yields 

one mole of Glycerol and three moles of lighter fatty methyl 

esters. Without the use of a catalyst the reactions would be 

very slow and also incomplete. A temperature of 60°C to 

70°C would be needed for the reactions to become effective. 

Also a vigorous agitation of the reactants would be needed 

and so a mechanized stirrer in the reaction vessel becomes 

necessary. Various catalysts can be used. The most common 

are the acid catalysts, like H2SO4 and the Alkalies, like 

NaOH or KOH. For trans-esterification any alcohol can be 

used. The most popular is Methyl Alcohol. Most of 

investigators and those who produce vegetable oil esters in 

bulk use only Methyl Alcohol. 

 

3.2 Properties of biodiesel  

The fuel properties of raw vegetable oil as listed in Table 1 

indicate that the kinematic viscosity of vegetable oil varies 

in the range of 30–40 cSt at 38°C. The high viscosity of 

these oils is because of their large molecular mass in the 

range of 600–900 kg/m
3
. This is about 20 times higher than 

that of diesel fuel. The flash point of vegetable oil is very 

high (above 200°C). The heating values are in the range of 

39–40 MJ/kg compared to 45 MJ/kg for diesel fuel. Heating 

values of various vegetable oils are nearly 90% of diesel 

fuel. The presence of chemically bound oxygen in vegetable 

oil lowers their heating values by about 10%. The cetane 

numbers are in the range of 35–50 and is similar or close to 

that of diesel fuel. Long chain saturated, unbranched 

hydrocarbons are especially suitable for conventional diesel 

fuel. The long, unbranched hydrocarbon chains in the fatty 

acids meet this requirement. The above unique properties of 

vegetable oils help us to replace the conventional diesel fuel. 

The major disadvantage of vegetable oils is their inherent 

high viscosity. Modern diesel engines have fuel injection 

systems that are sensitive to viscosity change. A high 

viscosity may lead to poor atomization of the fuel, 

incomplete combustion, choking of the injectors, ring 

carbonization and accumulation of the fuel in the lubricating 

oils. A way to avoid these problems and to improve the 

performance of the fuel in an engine is to reduce the 

viscosity of vegetable oil. Methods that reduce the viscosity 

of vegetable oil include transesterification and fuel blending. 

These have the advantages of improving the use of 

vegetable oil as fuel with minimum processing and engine 

modification. 

The fuel properties of karanja oil, karanja methyl ester and 

its blends are compared with diesel in Table 2. It shows the 

effect of transesterification and blending on the properties of 

the fuel. 

Table 1.Properties of vegetable oil. 

 

Veget

able 

oil 

Kinema

tic 

viscosit

y at 

38°C 

(cSt) 

Ceta

ne 

No. 

Heatin

g value 

(MJ/kg

) 

Clou

d 

point 

(°C) 

Pour 

point 

(°C) 

Flas

h 

point 

(°C) 

Densi

ty 

(kg/l) 

Diesel 3.06 50 43.8 – –

16 

7

6 

0.855 

Corn 34.9 37.6 39.5 - 1.1 -

40.0 

2

77 

0.909

5 

Cram

be 

53.6 44.6 40.5 10.0 -

12.2 

2

74 

0.904

8 

Linse

ed 

27.2 34.6 39.3 1.7 -

15.0 

2

41 

0.923

6 

Peanu

t 

39.6 41.8 39.8 12.8 -

6.7 

2

71 

0.902

6 

Rapes

eed 

37.0 37.6 39.7 -3.9 -

31.7 

2

46 

0.911

5 

Safflo

wer 

31.3 41.3 39.5 18.3 -

6.7 

2

60 

0.914

4 

Sesa

me 

35.5 40.2 39.3 -3.9 -

9.4 

2

60 

0.913

3 

Soya 

bean 

32.6 37.9 39.6 -3.9 -

12.2 

2

54 

0.913

8 

Sunfl

ower 

33.9 37.1 39.6 7.2 -

15.0 

2

74 

0.916

1 

Palm 39.6 42.0 – 31.0 – 6

67 

0.918

0 

 

The physico – chemical properties of eucalyptus oil 

with those of diesel fuel is given in the Table 1. The density, 

viscosity, boiling point and flash point of eucalyptus oil are 

comparable with that of diesel fuel. Table 2 shows the 

variation of calorific value, viscosity and density of 

eucalyptus and diesel fuel blends. 

 

Table 2.Physico–chemical properties of Nilgiri 

(eucalyptus)Cotton seed oil with diesel fuel. 

Properties Eucalyptus 
Cotton 

Seed 

Indian requirements 

as per IS 1460-1974 

Density @ 40°C 

in gm/cc 
0.8955 0.912 Nil 

Kinematic 

viscosity @ 

40°C in CST 

1.68 55.61 2.0 – 7.5 

Flash point 

in °C 
54 207 38 

Pour point in °C -5 -23 6 max. 

Fire point in °C 161 230 - 

Heating value in 

kJ/kg 
43270 38000 - 

Cetane number 53 52 42 
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4.REVIEW OF EXPERIMENTAL INVESTIGATION 
 

Wagner et al. [1] conducted 200 h engine tests with soybean 

oil ester fuel on John Deere (4239T Model) engine. It was 

reported that the engine performance with methyl, ethyl and 

butyl esters was nearly the same as that with diesel fuel. 

There was no difference in thermal efficiency resulting from 

the use of the various fuels to power the engine. The esters 

showed a slight power loss and increased fuel consumption, 

which was attributed to the lower gross heating values. 

Engine wear was normal. There was, however, an increased 

carbon deposition on the pistons with the methyl and butyl 

esters. Emissions of oxides of nitrogen were significantly 

higher for the esters. They concluded that the esters could be 

used on a short-term basis, and that further testing to be 

done for determining long-term ester fuel effects.  

Bawane et al. [2] conducted experimental 

Investigation of Performance Characteristics of 

CalophyllumInophyllum Biodiesel in CI Engine by Varying 

Compression Ratio. An experiment was conducted to obtain 

the operating characteristics of the variable compression 

ratio (VCR) engine run on biodiesl made from 

calophylluminophyllum oil, at various compression ratios, 

and the results are compared with diesel. From the 

comparison of results, it is inferred that the engine 

performance is improved with significant reduction in 

emissions for the chosen biodiesel without any engine 

modification. The effective compression ratio can be fixed 

based on the experimental results obtained in the engine 

since the findings of the present research work infer that the 

biodiesel obtained from CalophyllumInophyllum oil is a 

promising alternative fuel for direct-injection four-stroke 

VCR engine. 

S. Sundarapandian and G. Devaradjane et al. [3] 

experimental work done and evaluate the performance 

characteristics, combustion parameters and emissions of 

vegetable oil esters like Jatropha, Mahua and Neem Oil 

esters. From the results, it is found that the heat release and 

work done are reduced by about 4% for Jatropha, 5% for 

Mahua and 8% for Neem oil esters when compared to 

diesel. From the investigation, it is concluded that the 

performance of vegetable oil esters are good. Thus the 

developed model is highly compatible for simulation work 

with bio diesel as an alternative fuel. 

Poola et al. [4] in this study, the direct use and blending 

method is adopted. Biomass derived Eucalyptus oil is 

chosen and directly blending with the diesel fuel without 

any modification to the oil. Eucalyptus oil is extracted from 

the leaves of the eucalyptus tree. Eucalyptus oil has a clear, 

sharp, fresh and very distinctive smell. And it is pale yellow 

in color and watery in viscosity. Eucalyptus oil production 

is perennial and not seasonal, as the eucalyptus leaves were 

available abundantly throughout the year. From the results, 

Poola et al, 1994 it is noted that Orange oil and Eucalyptus 

oil can be the potential candidate for the internal combustion 

engines. 

R. Senthil et al. [5] The present work is to study the 

performance, emission and combustion characteristics of a 

single cylinder direct injection diesel engine using pongamia 

biodiesel (PB) and eucalyptus oil (Eu) along with the 

addition of a constant amount (10%) of diethyl ether as an 

additive (DEE). They are blended with different proportions 

on a constant volume basis such as B20E70, B30E60, 

B40E50 and B50E40 and tested at various loads (0, 3, 6, 9 

and 12). The performance parameters such as Brake 

Specific Energy Consumption (BSEC), Brake Specific Fuel 

Consumption (BSFC), Brake Thermal Efficiency (BTE), 

Exhaust Gas Temperature (EGT) and exhaust emissions 

parameters such as Nitrogen Oxides (NOx), Carbon 

Monoxide (CO), Unburned Hydrocarbons (HC) and smoke 

and combustion parameters like cylinder pressure and heat 

release rate were measured. The brake thermal efficiency for 

B20Eu70DEE10 is found to be very close to neat diesel and 

there is a significant reduction in BSEC, BSFC and EGT is 

observed at full load conditions. Further, the major 

emissions such as HC, CO and smoke emission for 

B20Eu70DEE10 are 30%, 10% and 35.7% lower than that 

of diesel at full load conditions respectively. Performance 

parameters also show satisfactory results. Thus it can be 

said that B20Eu70DEE10 showed better results on the 

performance, emission and combustion characteristics 

without any modification on the engine. 

Llkilic et al. [6] have studied the effects of cotton 

seed oil methyl esters on engine performance in a single 

cylinder diesel engine. Their experiments showed that there 

was little or no significant difference between the torque and 

power output of CSOME and diesel fuel usage especially at 

medium and higher speeds. 

K. Anandavelu et al. [7] studied with replacement 

of diesel fuel with eucalyptus oil and experimentally 

determines their effects on the engine performance, 

combustion and exhaust emissions such as brake specific 

energy consumption (BSEC), brake thermal efficiency 

(BTE), heat release rate, cylinder pressure and emissions 

such as smoke density, carbonmonoxide (CO), unburned 

hydrocarbon (UBHC) and oxides of nitrogen (NOx). For 

this purpose, five different blends containing 10, 20, 30, 40 

& 50% of eucalyptus oil with diesel fuel were prepared in 

volume basis and tested in naturally aspirated direct 

injection kirloskar TV1 diesel engine with constant speed of 

1500 rpm at varying load conditions. Results indicated that 

the brake thermal efficiency is increased about 6.2% for 

60:40 DF/EOF blend (blend has 60% of diesel and 40% of 

eucalyptus oil) as compared to standard diesel fuel (DF) 

operations. Further the results showed that at full load 

condition, 60:40 DF/ EOF blend have 16.7%, 25% and 

15.15% reduction of smoke, CO and UBHC respectively as 

compared to standard DF. NOxemission is slightly reduced 

about 0.97% for 60:40 DF/ EOF blend as compared to DF. 

The heat release rate and cylinder pressures are increased 

positively. 

Ranganathan et al. [8] Cottonseed  oil  methyl  

ester  COME  was produced  by  means  of  

transesterification  process using  cottonseed  oil,  which  

can  be  described  as  a biomass  based  and  renewable  

energy  source.  The viscosity of COME was reduced by 

preheating it before supplied to the test engine. Kinematics 

viscosity of  COME  is  higher  than those of diesel fuel. 

The heating value of COME lower while its  flash  point  is  

higher  than  diesel fuel. Preheating  of  the  COME  caused  

a  considerable decrease in its kinematics Viscosity thus 

causing them to approach the values of diesel fuel.  A higher 

BTE was found with  the  preheated COME due to 

improved combustion compared to diesel  fuel.  Particularly  
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COME  90  gives improvement in the  BTE  of  the order of 

2 % as compared to diesel.  Compared to diesel fuel Exhaust 

gas temperature of COME 0, COME 50, COME 70 and 

COME 90 is high compared to diesel fuel.  Compared  to  

diesel  fuel,  brake  specific  fuel consumption  for  

preheated  COME90  7.8%  is found higher. Break specific 

energy consumption required for COME 0 is 4.4% high and 

preheated COME90 is 2.8% low as compared to diesel fuel 

respectively. A  maximum  of  76%  Bio-diesel  production  

was found  at  20%  of  methanol  and  0.5%    KOH  and 

550 C reaction temperature. 

N. S Senthur et al. [9] determining the suitability of 

Eucalyptus biodiesel as an alternative fuel for use in 

Compression Ignition Engines. In this experimental analysis, 

biodiesel was produced from pure eucalyptus oil by the 

process of transesterification. The prepared biodiesel was 

then blended with petrodiesel in three proportions (10%, 

20% and 30% by vol.) and then tested in a single cylinder 

direct injection diesel engine to obtain the performance and 

emission characteristics. The similarities of various 

physico–chemical properties of eucalyptus biodiesel with 

diesel show its suitability for use as an alternative fuel. 

Following are the main conclusions drawn from this 

experimental investigation.  

 The BSFC increases with increase of biodiesel content 

in the fuel blend due to decrease in calorific value of the 

blend.  

 The BTE of biodiesel blends are found to be slightly 

lower than that of diesel at all loads and power outputs 

of the engine mainly due to the reduced heating value 

of the blend.  

 A significant reduction in the HC and CO emissions 

was noted whereas NOxemissions and Smoke intensity 

recorded an increase while using biodiesel blends as the 

fuel.  

In general, Eucalyptus biodiesel in lower blend ratios was 

found to be good alternative to be used in direct injection 

diesel engines. E20 (20% biodiesel + 80% diesel) could be 

used as a very good alternative fuel with optimum engine 

performance and reduced emissions. 

R. Senthil Kumar et al. [10] The objective of this work 

is to conduct performance test on horizontal single cylinder 

variable speed Greaves engine with variousblends of 

cottonseed oil (B5, B10, B15, B20, B40 & B100) and 

comparing the performance of cottonseed oil with diesel. 

Blendingconventional Diesel Fuel (DF) with esters (usually 

methyl esters) of vegetable oils is presently the most 

common form of biodiesel.The most common ratio is 80% 

conventional diesel fuel and 20% vegetable oil ester, also 

termed “B20,” indicating the 20% level ofbiodiesel. The 

TFC and SFC of B20 remains very stable on various loading 

conditions and the blends B15 and B20 has a moderateNOx 

and CO emission. The overall comparison shows that B20 

diesel with blend 20% yields the optimum value, with less 

fuel consumption and higher efficiencies than diesel and it is 

feasible us it in the diesel engine with no modification. 

Bhojraj N. Kale et al. [11] gives the brief out line about 

the worldwide production cottonseed & its oil, CSO 

properties, its comparison with diesel and jatropha biodiesel. 

This paper also investigates the performance of a diesel 

engine using diesel fuel and cottonseed oil (CSO) biodiesel 

in terms of brake thermal efficiency and indicated thermal 

efficiency for conventional diesel, cottonseed oil, as well as 

for jatropha oil. For this aim, A Single Cylinder, 4-stroke 

vertical, water-cooled, self-governed diesel engine 

developing 5 HP at 1500 rpm (Rope brake dynamometer 

with spring balances and loading screw. Brake drum 

diameter = 0.400 m.) engine is selected for the testing with 

diesel fuel and neat biodiesel, which is cottonseed oil 

methyl ester, at full load conditions. The evaluation of 

theoretical data showed that the brake thermal efficiency 

and indicated thermal efficiency of CSO biodiesel was 

slightly higher than that of diesel fuel and jatropha oil. This 

study reveals that the use of cottonseed oil biodiesel 

improves the performance parameters of CI engine 

compared to conventional diesel fuel. 

VaneetBhardwaj et al. [12] studied on the performance 

of a dieselengine when fuelled with biodiesel-diesel blends. 

Three combinationsof used cotton seed oil biodiesel along 

with diesel are taken for theexperimental analysis. 

Experiments are conducted using a singlecylinder direct-

injection diesel engine with different loads at a 3.5 kWdiesel 

engine at three different load conditions i.e. no (0 kg), part 

(2-4kg) and full load (6 kg) at 12 compression ratio. The 

engine characteristics of the three sets of used cotton seed 

biodiesel blends arecompared. This paper investigates the 

scope of utilizing used cottonseed blends with diesel fuel for 

diesel engines. The blends of usedcotton seed biodiesel are 

suitable alternative fuel for diesel instationary/agricultural 

diesel engines. B10 blend of biodiesel has thehighest 

performance characteristic value of brake power, brake 

thermalefficiency lowest value of brake specific fuel 

consumption and exhaustgas temperature. The objective of 

the present research was to exploretechnical feasibility of 

used cotton seed oil in direct injection C.I.engine without 

any substantial modifications in the engine design. 

 

3. CONCLUSION 

Based on the observations of this Paper, it can be concluded 

that, the performance test done on various blends 

ofbiodiesel shows that its characteristics follow the same 

trend as that of the bio-diesel. The emission test conducted 

showsthat emission levels for biodiesel are lower than 

diesel.Thus the usage Eucalyptusoil and cottonseed oil 

blend willbe moreoptimum compared to diesel. The main 

advantage in biodiesel usage is attributed to lesser exhaust 

emissions in terms of carbon monoxide, hydrocarbons and 

particulate matter. Biodiesel is said to be carbon neutral as 

more carbon dioxide is absorbed by the biodiesel yielding 

plants than what is added to the atmosphere when [burnt] 

used as fuel. Even though biodiesel engines emits more 

NOx, these emissions can be controlled by adopting certain 

strategies such as the addition of cetane improvers, 

retardation of injection timing, exhaust gas recirculation, etc. 

The objectives of acceptable thermal efficiency, fuel 

economy and reduced emissions using biodiesel in CI 

engines are attainable, but more investigations under proper 

operating constraints with improved engine design are 

required to explore the full potential of biodiesel engines. 
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