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ABSTRACT 

The world faces the crises of energy demand rising petroleum cost and decreasing the fuel resources. 

Biodiesel has been obtained from vegetable oil that has been considered as an alternative fuel. The researches 

regarding blend of diesel on single and dual biodiesel have been done already. The oils were esterified of mustard 

and pongamia oil (Methyl ester) before mixing two vegetable oil. The biodiesel is produced by transesterification 

of glycerides of edible/non edible oils using methanol with catalyst NaOH. The blend of diesel and biodiesel in 

10:90; 20:80; 30:70 on volume basis. The physical and chemical properties are obtained. Engine was run at 

different loads at constant speed of 1500 rpm for each blend and also on pure diesel. The diesel engine performance 

were analyzed at all the parameters such as total fuel consumption, specific fuel consumption, mechanical 

efficiency and break thermal efficiency are noted. 

Keywords: Mustard and pongamia methyl ester, transesterification, engine performance, biodiesel. 

INTRODUCTION  

From the very beginning, India’s  energy  scenarios  have been characterized  by a mix of  non- commercial  

and  commercial  sources  of  energy, namely cow dung, agriculture waste, coal, hydro, oil, gas and now nuclear. 

The share of oil in the total energy consumption is about 34%.These vegetable oils from oil seed crops  like  soya 

bean,  sunflower,  groundnut,  mustard  etc and  oil  seed  from  tree  origin  have  got  90  to  95%  energy value  of  

diesel  on  volume  basis. 

Biodiesel is methyl or ethyl ester of fatty acid made from virgin or used vegetable oils (both edible and 

non-edible) and animal fat. The  world  is  confronted  with  the  twin  crises  of  fossil  fuel  depletion  and 

Environmental degradation.  The rapid extraction  and  consumption  of  fossil  fuels have led  to  a  reduction  in  

petroleum  reserves.  Petroleum based fuels are obtained from limited reserves. These finite reserves are highly 

concentrated in certain region of the world.  Therefore, those countries not having these resources are facing a 

foreign exchange crisis, mainly due to the import of crude petroleum diesel. Hence it is necessary to look for 

alternative fuels, which can be produced from materials available within the country. Although vegetable oils can 

be fuel for diesel engines, but their high viscosities, low volatilities and poor cold flow properties have led to the 

investigation of its various derivatives.  Among  the  different  possible  sources, fatty  acid  methyl  esters,  known  

as  Biodiesel  fuel  derived  from  triglycerides (vegetable  oil  and  animal  fates)  by trans-esterification with  

methanol,  present  the promising alternative substitute to diesel fuels and have received the most attention now  a  

day.  The  main  advantages  of  using  Biodiesel  are  its  renewability,  better quality exhaust gas emission, its 

biodegradability and the organic carbon present in it is photosynthetic in origin. It does not contribute to a rise in 

the level of carbon dioxide in the atmosphere and consequently to the greenhouse effect. 

Bio diesel is the name of clean burning fuel, produced from domestic renewable resources.  It contains no 

petroleum but it can be blended with at any level with petroleum diesel to greater biodiesel blend.  It can be used in 

CI engine with no major modifications.  It is simple to use, bio degradable, non-toxic and essentially free of sulphur 

and aromatics. A possible solution to overcome this problem is to use non-edible oil.  As the demand for edible oils 

for food has increased tremendously in recent  years,  it  is  urgently  required  to  justify  the  use  of  these  non-

edible  oils  for  fuel  use purposes  such  as  bio  diesel  production.   

MATERIALS AND METHODS 

The project work was done using biodiesel blends with diesel on single cylinder directly injected diesel 

engine. The diesel engine is operated with biodiesel blends for various electrical loading. Mustard and pongamia 

biodiesel blends (B10, B20, and B30) with diesel was tested and performance parameters like brake power, specific 

fuel consumption and brake thermal efficiency 

Engine Specification 
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A. Type       -   Water cooled, constant speed 

B. Speed   -   1500 rpm 

C. Power   -   3.73 KW 

D. Fuel  -   H.S. Diesel 

E. Lub Oil -   SAE30/SAE 40 

RESULT AND DISCUSSION 

The Figure 1 represents the variation of brake power with specific fuel consumption for various blends of 

biodiesel and diesel. The specific fuel consumption of different blends of pongamia and mustard methyl ester 

blends in diesel is found to be higher than the diesel. It is also observed the specific fuel consumption of B20 blend 

of mustard and pongamia biodiesel is close to diesel at loads. Brake power 1.725 Kw more or less equal in sfc  

 

 
 

Figure.1.BP Vs SFC Figure.2.BP VS TFC 

Figure 2 shows that variation of TFC with brake power for various biodiesel blends. All the blends slightly 

increase the TFC when compared to diesel. The figure 3 shows effect of brake power on mechanical efficiency. 

Efficiency is measured as a ratio of the measured performance to the performance of an ideal machine. Mechanical 

efficiency measures the effectiveness of a machine in transforming the energy and power that is given as an input 

to the device into an output. Mechanical efficiency indicates the how good engine is converting the power. The 

mechanical efficiency is b20 slightly higher than b10 and b30. 

  

Figure.3.BP VS ME Figure.4.BP VS BTE 

The Figure 4 shows the variation of brake thermal efficiency with brake power for various blends biodiesel 

and diesel. Slightly decrease in brake thermal efficiency was found with the biodiesel blends when compared to 

diesel. The decrease in thermal efficiency may be due to poor combustion characteristics of biodiesel blends due to 

high viscosity. It can be observed that the brake thermal efficiency of B20 biodiesel blends is slightly higher than 

B10 and B30. 

CONCLUSIONS 

The Mustard and pongamia methyl ester blends with diesel were analyzed for properties such as density, 

viscosity.  Vegetable oils were found higher in density, viscosity and calorific value is nearly lower than the other 

properties of diesel. The specific fuel consumption values of biodiesel blends were comparable to diesel. All the 

blends slightly increase the total fuel consumption when compared to diesel. From the experimental analysis 

results, the brake thermal efficiency and mechanical efficiency of blends were lower than the diesel. Properties of 

different blends of diesel are very close to the diesel and B20 is giving good results.  
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