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Abstract— In this review paper, we would like to review the 

use of sesame oil as biodiesel. The main problem behind not 

using sesame as a fuel is because of high viscosity there 

occurs problems with atomization and self-ignition does not 

takes place. But still with the help of transesterification we 

can reduce the viscosity of sesame oil; as well blending with 

diesel can also help in reducing the viscosity. Sesame oil 

when blended with diesel in various proportions can reduce 

the viscosity. Ultimately blended sesame oil is used in single 

cylinder diesel engine and showing its performance and 

emission characteristics. 
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I. INTRODUCTION 

The whole world is facing the crises of depletion of fossil 

fuel as well as the problem of environmental degradation. 

The rapid depletion of fossil fuel reserves with increasing 

demand and uncertainty in their supply, as well as the rapid 

rise in petroleum prices has stipulated the search for other 

alternatives to fossil fuels. In view of this there is an urgent 

need to explore new alternatives ,which are likely to reduce 

our dependency on oil imports as well as can help in 

protecting the environment for sustainable development 

.Many alternative fuels are being recently explored as 

potential alternatives for the present high pollutant diesel 

derived from diminishing commercial resources. 

Biodiesel engines as one of the most energy 

efficient environmentally friendly options in recent times to 

full fill the future energy requirements. Biodiesel is a 

renewable diesel which is obtained by combining 

chemically any natural oil or fat with alcohol. During the 

last 15 years, biodiesel has progressed from the research 

stage to a large production in many developing countries. In 

India context, non edible oils are emerging as a preferred 

feed stock and several field trials have also been made for 

the production of biodiesel. Vegetable oils are obtained from 

seasonal crops or from perennial forest tree origin after 

being formulated, have been found suitable for utilization in 

diesel engine. 

II. PROPERTIES OF SESAME OIL 

The properties of Sesame and diesel oil are shown in Table 

1. Various parameters such as Heating value, Viscosity, 

Density, Cetane number, Flash point, sulfur and carbon 

residue of sesame oil is compared the diesel which shows 

higher viscosity of sesame oil and that can be reduced by 

transesterification process or through blending. 

The ultimate effort is to be made in the direction to 

use sesame oil as a alternative fuel instead of diesel, but the 

below property shows a drastic change in the viscosity of 

sesame oil which makes its use as a diesel oil questionable. 

Further blending in appropriate proportion can help in 

reducing the viscosity. 

 

Property Diesel Sesame oil 

Heating value (kJ/kg) 42 900 39 349 

Viscosity (mm2/s) 
4.3 (at 27.1 

C) 

35.5 (at 38.1 

C) 

Density (kg/l) 0.815 0.913 

Cetane number 47 40.2 

Flash point (1C) 58 260 

Sulfur (%) <0.01 0.01 

Carbon residue (% by 

weight) 
<0.35 0.25 

Table 1: Property Of Diesel And Sesame Oil 

III. LITERATURE REVIEW 

A.S. Ramadhas et al. (2006) [1] did theoretical modeling 

and experimental studies on biodiesel-fueled engine. He did 

two step transesterification processes (i.e. acid-alkaline 

transesterification) which is developed for the production of 

methyl-esters of rubber seed oil. The properties are closely 

matched with those of diesel fuels. The performance tests 

are carried out on C.I engine using biodiesel and its blend 

with diesel (B20 and B100) as fuel. The effects of relative 

air-fuel ratio and compression ratio on the engine 

performance for different fuels are also analyzed using this 

model .The comparison of theoretical and experimental 

results are presented. 

Abdurrahman Saydut et al. (2008) [2] presented 

paper on transesterified Sesame seed oil as biodiesel fuel. In 

his experiment Sesame seed oil was obtained by traditional 

solvent extraction. The methyl ester of sesame was prepared 

by transesterification of the crude oil. Transesterification 

shows improvement in fuel properties of sesame seed oil. 

This study supports the production of biodiesel from sesame 

seed oil as a viable alternative to the diesel fuel. 

Sehmus Altun et al. (2009) did use of vegetable 

oils as a fuel in diesel engines causes some problems due to 

their high viscosity compared with conventional diesel fuel. 

Various techniques and methods are used to solve the 

problems resulting from high viscosity. One of these 

techniques is fuel blending. In this study, a blend of 50% 

sesame oil and 50% diesel fuel was used as an alternative 

fuel in a direct injection diesel engine. Engine performance 

and exhaust emissions were investigated and compared with 

the ordinary diesel fuel in a diesel engine. The experimental 

results show that the engine power and torque of the mixture 

of sesame oil–diesel fuel are close to the values obtained 

from diesel fuel and the amounts of exhaust emissions are 

lower than those of diesel fuel. Hence, it is seen that blend 

of sesame oil and diesel fuel can be used as an alternative 

fuel successfully in a diesel engine without any modification 

and also it is an environmental friendly fuel in terms of 

emission parameters. 
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Fig. 1: Variation of engine torque Vs engine speed 

 
Fig. 2: Variation of Co emission Vs engine speed 

 

Fig. 3: Variation of NOX emission Vs engine speed 

Frank Lujaji et al. (2010) [3] carried work on 

experimental investigation of fuel properties, engine 

performance, combustion and emission of blends containing 

cotton oil, butanol and diesel on a CI engine. A Four 

cylinder turbocharged direct engine diesel engine was used 

for the tests. It was observed that brake specific energy 

consumption of blends was found to be high when compared 

with that of D2 Fuel. Butanol containing blends show peak 

cylinder pressure and heat release rate comparable to that of 

D2 on higher engine loads. Carbon dioxide and smoke 

emission of the BU blends were lower in comparison to D2 

fuel. 

G.S.Dodos et al. (2011) [4] in his paper work has 

undertaken studies utilizing sesame oil as renewable 

feedstock for the production of biodiesel (Fatty Acid Methyl 

Esters) and biolubricants by applying a two stages 

sequential process. The overall results revealed that sesame 

oil methyl esters meet the EN14214 requirements with 

emphasis on the oxidation stability performance since it 

outstrips the 6h limit without the addition of antioxidant 

agents. Furthermore, sesame oil TMP esters exhibit very 

good lubricating properties and thus they can be utilized as 

lubricant basestock in the formulation of high added value 

biobased lubricants for special and environmentally 

sensitive applications. 

 

H.K. Rashedul et al. (2014) [5] had studied the 

effect of additives on properties, performance and emission 

of biodiesel fuelled compression ignition engine. This paper 

shows how important is to use biodiesel to reserve the fuel 

source and reduce the CO2 emission. He observed that use 

of biodiesel led to loss in engine power due to low 

temperature properties and lower heating value of biodiesel 

compared to diesel. The low temperature properties of 

biofuels are less favorable than diesel fuels .However, 

blending with additives improves the flash point, reduces the 

pour point and viscosity of biodiesel fuel. Performance 

parameters studied by the author were Power, Torque, Brake 

specific fuel consumption, Brake thermal efficiency and 

Emission of particularly Co and HC. 

M. Habibullah et al. (2014) [6] carried out 

experiment on Biodiesel production and performance 

evaluation of coconut, pal and their combined blend with 

diesel in single –cylinder diesel engine. This study 

investigates the production, characterization and effect of 

biodiesel blends from two prominent feedstock 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 biodiesel is 

examined to evaluate its effect on engine performance and 

emission charchterisitics.Biodiesel are produced using alkali 

catalyzed transesterification process. The experimental 

analysis reveals that the combined blend of palm and 

coconut oil shows superior performance and emission over 

individual coconut and biodiesel blend. 

IV. CONCLUDING REMARKS 

From the above review it is concluded that the blend of 

Sesame oil and diesel improve the emission characteristics. 

The sesmae oil has ability to be used as a blending. The 

properties of the sesame oil are heating value 39.349 KJ/kg, 

viscosity 35.5 (at 38.1 ºC) mm2/s, density 0.913 kg/l, cetane 

no. 40.2 and flash point 260 ºC. From above we can say that 

the Sesame oil has all the ability to blend with diesel in 

diesel engines. The main aim of this work is to find out the 

blended fuel for diesel engine & to make economical blend 

which gives improved performance and emission 

characteristics. 

V. SCOPE OF WORK 

In the further experiment work, different blend proportion of 

diesel and sesame oil is to be made and optimum condition 

of blend for maximum efficiency and lowest emission is to 

be found out. 
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