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Abstract— In modern world due to increase in automobiles, there is a lack of fuel. So we are in the need of producing 

alternative fuel. In this alternative fuels, the bio diesel plays a vital role. In bio diesel, the combination of diesel with karanja 

is an important one. So in this paper, karanja oil is blended with diesel in the proportion of B20 (80% of Diesel + 20% of 

Bio diesel). At the same time, the 5% of methanol is added as an additive with B20. The performance characteristics of these 

blends are to be compared with the ordinary diesel. 
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I. INTRODUCTION 

Biodiesel is a fuel equivalent of petro diesel with the exception of its derivation from biological sources. Both non-toxic and 

renewable, biodiesel   essentially comes from plants and animals. The major source of biodiesel is soybean oil, but other oils 

include rapeseed, canola, palm, cottonseed, sunflower, and peanut. All of which can be replenished through farming and 

recycling. Biodiesel can even be made from recycled cooking grease although biodiesel can be used in its pure form, it is usually 

blended with standard diesel fuel. Blends are indicated by the abbreviation B20, where 20 is the percentage of biodiesel in the 

mixture. Much attention has been focused on the thought of it one day replacing fossil fuels as the world’s primary transport 

energy source. Biodiesel is safe and can be used in diesel engines with few or no modifications needed. Now that you know 

what biodiesel is, let’s move on to how it is made. 

Among these, the Trans esterification is the most commonly used commercial process to produce clean and 

environmental friendly fuel. Methyl/ethyl/butyl esters of sunflower oil, rice bran oil, palm oil, mahua oil, jatropha oil, karanja 

oil, soybean oil, and rapeseed oil and rubber seed oil have been successfully tested on C.I. engines and their emission has been 

studied. Vegetable oils that can be blended with existing petroleum-based fuel have a distinct advantage because they can be 

used whenever available and the vehicle can also be fueled with conventional fuels when the alternative fuels are not available. 

Biodiesel is environment friendly alternative diesel fuel consisting of alkyl monoesters of fatty acids from vegetable oils and 

animal fats. One drawback however, of biodiesel is that there is an inverse relationship between biodiesel's oxidative stability 

and its cold flow properties, which leads to reduction in the emission of engine. Similar to alcohol fuels, biodiesel has lower 

energy content and different physical properties than diesel fuels and this may require engine-setting adjustments to improve 

engine performance and emissions. These experiences have led to the use of modified vegetable oils as fuel. Among liquid bio-

fuels, bio-diesel derived from vegetable oils is gaining acceptance in Europe and the United States. 

Biodiesel has become more attractive recently because of its environmental benefits and the fact that it is made from 

renewable sources. The main advantages of using biodiesel is that it is eco- friendly and can be used without modifying existing 

engines, and produces less harmful gas emissions such as carbon monoxide, hydrocarbon and sulfur di oxide. It is found that 

the mass flow rate of fuel with the oxygen feeding is less than that of with no oxygen feeding at some specific values of engine 

speeds and the same thing was found for air mass flow rate. The novelty of this study is to enhance the thermal and mechanical 

efficiency of the engine and reduce fuel consumption for specific power output values. 

In the present studies; emission characteristics of single cylinder diesel engine was evaluated using mixture two 

vegetable oil blends (karanja oil) at constant speed of 1500 rpm at various compression ratios (17 and 18) with the aid of 

pressure-crank angle diagram obtained by employing piezoelectric pressure transducer and TDC encoder. The emission 

parameters were compared with the engine run on pure diesel. 

II. METHODOLOGY - TRANS ESTERIFICATION OF VEGETABLE OILS 

 
Fig. 1: Trans Esterification Process 
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One plant oil viz., Karanja were selected for the present studies. A one blend (5%) with diesel were made. Oil were esterified 

so as to obtain their butyl esters before blending. The main aim of Trans esterification was to lower the viscosity of vegetable 

oils so as to obtain very close to diesel fuel. Esterification also improved their physical properties as follows (Table-1): 

A. Technical Specifications of the Engine 

Study was conducted on a 4-stroke, single cylinder, C.I. engine (Kirloskar Oil Engines Ltd., India). 

1) Type 

Single acting, totally enclosed, high speed, 4 stroke, vertical, bore and stroke-78x82mm, number of cylinders-1, capacity-

425cc, maximum power-7.5 BHP, compression ratio-15.5:1, speed-1500 rpm, cooling system capacity-5 liters, crank case oil 

capacity-3 liters. 

An eddy current dynamo meter was coupled to the engine to apply the load on the engine for loading the engine. 

The fuel flow rate was measured by timing the consumption for known quantity of fuel (10cc) from a burette. The main 

purpose of smoke measurement was to quantify the black smoke emitting from the diesel engine.  

Visibility was the main criterion in evaluating the intensity of smoke. Bosch meter was used for measuring the diesel 

engine smoke. It consists of a sampling pump and evaluating unit. The sampling pump was used to draw nearly 300cc of exhaust 

gas by the means of spring operated pump. Pump and released by   pneumatic operation of a diaphragm. The gas sample 

was also drawn through the filtering paper darkening it. 

 
Fig. 2: Experimental Setup 

The spot made on the filter paper was evaluated by means of a recalibrated photocell reflect meter to give precise 

assessment of the intensity of the spot. The intensity of the spot was measured on a scale of 10 in arbitrary units, called Bosch 

smoke units for white to black. The performance data were analyzed regarding smoke density, brake thermal efficiency, and 

specific fuel consumption of all fuels. Smoke meter was used to measure the smoke density of the exhaust. HORIBA- MEXA-

324 FB was used for the measurement of CO and HC emissions. Piezoelectric transducer was used to measure the pressure 

released in an engine cycle. Cathode ray oscilloscope (CRO) was used to obtain the graph the potential difference between 

the outer and inner curved surfaces of the cylinder was a measure of the gas pressure. 

B. Engine Test Procedure 

This study was conducted to investigate the emission characteristics of a stationary single cylinder diesel engine run on mixture 

of two different vegetable oils (karanja) and their blends with diesel and also on diesel fuel alone. The engine was coupled to 

an eddy current dynamo meter. Before initiating the studies, the engine was started and allowed to warm up for about 15 

minutes. The engine was operated first on diesel fuel alone, followed by the karanja oil blend. In order to evaluate the 

performance of oil blends and pure diesel fuel, following parameter were recorded: (1) performance parameters.  The engine 

was tested under six different loads (0, 3, 6, 9 and 12 kg) conditions at a constant speed of 1500 rpm, for each percentage of 

blending. Thereafter, time taken for 72cc of fuel consumption was noted for each load. The procedure was repeated for various 

blends used in studies. 

III. RESULTS AND DISCUSSIONS 

Studies have revealed that most of the properties of the esterified oils were almost similar to pure diesel fuel 

A. Performance Parameters 

Not much variations in performance was observed among the two Compression ratio and their blend, however, a marginal 

increases engine performance was observed in 40% blend. As shown in below. 
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Fig. 3: Load V\S Brake Power (CR17)   Fig. 4: Load V\S Brake Power (CR18) 

       
Fig. 5: Load V\S BTE (CR17)    Fig. 6: Load V\S BTE (CR18) 

       
Fig. 7: Load V\S Mech Effi (CR17)           Fig. 8: Load V\S Mech Effi (CR18) 

       
Fig. 9: Load V\S Volumetric Effi (CR17)  Fig. 10: Load V\S Volumetric Effi (CR18) 

       
Fig. 11: Load V\S Sfc (CR17)    Fig. 12: Load V\S Sfc (CR18) 
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IV. CONCLUSION 

Karanja oil at 20% blend with diesel gives best performance in terms of engine, performance parameters. Were almost equal 

(or) increases when engine was run on pure diesel. 

 The transesterification process, used for making biodiesel, is simple and cost effective to solve viscosity problems 

encountered with vegetable oils. 

 The cost of dual fuel can be considerably reduced than when pure diesel is used. 

 Esterified karanja oil as a biodiesel satisfies the important fuel properties. 

REFERENCES 

[1] Kalam, M. A., and Masjuki, H. H., 2002, Biodiesel from Palm Oil - An Analysis of its Properties and Potential, Biomass 

and Bioenergy. 

[2] Kalam, M. A., and Masjuki, H. H., 2008, Testing Palm Biodiesel and NPAA Additives to Control NOx and CO while 

Improving Efficiency in Diesel Engines, Biomass and Bioenergy.  

[3] Kanok-On, R., and Chinda, C., 2004, Performance of an Engine Using Biodiesel from Refined Palm Oil Stearin and 

Biodiesel from Crude Coconut Oil, in: The Joint International Conference On Sustainable Energy And Environment, Hua 

Hin, Thailand. 

[4] Basshuysen, R. V., and Schaefer, F., 2004, Internal Combustion Engine Handbook, SAE, Warrendale. 


