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Abstract-  In the current scenario, every country is facing the crisis of petroleum product to fulfill its demand. The demand 
of petroleum products are increasing rapidly and the available reservoirs are also diminishing fastly.  Because of this 
uneven situation the research is concentrated on finding the alternative to petroleum which makes the situation somewhat 
even. This paper is focusing on use of Cotton seed oil biodiesel as a fuel for CI Engine. The performance test is carried out 
on Single cylinder VCR diesel engine under the standard condition. The blend tested is B-20. The experimental results 
shows that the Biodiesel blend can be used as a fuel without any modification. The experimental results for diesel and B-20 
Blend are nearby same. 
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I.INTRODUCTION 

The demand for petroleum products is linked with the energy requirements of the country, which is a function of the country, 
which is a function of the level of economic activity as a measured by the GDP. Presently India is undergoing major economic 
and industrial reforms for integrating its economy with the global economy. In the liberalised scenario, the hydrocarbon sector 
has been identified as one of the main areas of the focus.  

 Despite the discovery of new sources of unconventional energy, petroleum remains the primary energy source in India, and 
even more so, all over the world. The consumption of petroleum in the world, which started as a few tonnes a year around 160 
years ago, has reached over 6965 MMT of oil equivalents per year ! . Even in India, it is increasing at a very steep rate from 
3.5 MMT in 1950-51 to158.2 in 2013-14 (source PPAC). This is expected to reach 245 MMT in 2021-22. 

 
Figure 1: Yearly Consumption of HSD in India (Source PPAC) 

Because of this condition, all over the world research is going on to found out the sustainable alternative for petroleum 
product. India is the second largest country in production of cotton seed after China. In India Maharashtra especially Vidarbha 
region is mostly cotton producing area. The economy of the farmers is depends only on the production of cotton in this region. 
By experimenting the Cotton seed oil as a fuel in CI Engine, aim of giving the another source of income for farmers can also 
be achieved.  

II.TRANSESTERIFICATION 

The neat vegetable oil cannot be used directly in engines as a fuel. The problem is of viscosity. Higher viscosity is responsible 
for various undesirable combustion properties of Neat vegetable oils. Four well known techniques are proposed to reduce the 
viscosity levels of vegetable oil namely dilution, Pyrolysis, Micro emulsion and Trans-esterification.  The process selected to 
achieve the desired viscosity is transesterification.  
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In the transesterification of different type of oils, triglycerides react with an alcohol, generally methanol or ethanol, to produce 
esters and glycerin. To make it possible, a catalyst is added to the reaction. The overall process is normally a sequence of three 
consecutive steps, which are reversible reactions. In the first step from triglycerides, diglyceride is obtained. From diglyceride, 
monoglyceride is produced and in the last step, from monoglycerides, glycerin is obtained. In all these reactions esters are 
produced. The stecheometric relation between alcohol and the oil is 3:1. However, an excess of alcohol is usually more 
appropriate to improve the reaction towards the desired product.  

 
III.EXPERIMENTAL SETUP 

  

Figure 2. Experimental Setup Figure 3. Schematic Diagram 

 

IV.ENGINE SPECIFICATION 

 Make Kirloskar, Type 1 cylinder, 4 stroke Diesel, water cooled,  
 Power 3.5 kW at 1500 rpm,  
 Stroke 110 mm, 
 Bore 87.5 mm.  
 661 cc,  
 CR 17.5, Modified to VCR engine 

V.EXPERIMENTAL RESULTS 

BIODIESEL (B-20) DIESEL 
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VI. CONCLUSIONS 

 From the Experimental Result it is found that the cylinder pressure is increased from 40 bar to 50 bar for B-20 Blend.  
 The cumulative Heat Release Graphs for Diesel & B-20 are near about same, the cumulative Heat Release is increased 

from 0.45 kJ to 0.65 kJ 
 The Net Heat Release Graphs for Diesel & B-20 are of same nature, the Net Heat Release is increased from 0.25 J/deg 

to 0.50 J/deg 
 Similarly the mean gas temperature rises from 820°C to 1080 °C 
 The values of IP & BP values are approx. Same for diesel & B-20. 
 The indicated thermal efficiency increased  from 32 % to 38 % 
 The Brake thermal efficiency increased  from 18 % to 28 % 
 The Volumetric efficiency remains approx. unchanged  
 The Mechanical efficiency increased  from 40 % to 50 % 
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