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ABSTRACT 

Mahua oil is considered as one of the promising fuels among the other vegetable oil can be used in diesel 

engine. But the problem of mahua oil is its high viscosity and density much higher than that of diesel so 

atomization and vaporization is too difficult. In this work mahua oil blended with diesel, alcohol and eucalyptus 

with different proportion to reduce viscosity and density. It can be effectively used to investigate performance and 

exhaust emission of mahua oil and its blends using in a four stroke diesel engine and compare it with pure diesel 

fuel. It was observed by them that all mahua oil and its blends with diesel, alcohol and eucalyptus oil (50, 10 and 

10%) have slightly less thermal efficiency as compare to thermal efficiency of diesel fuel. It should be pointed out 

that 50% diesel and 50% mahua oil blend is found to be most thermally closer efficient with diesel from their work. 

It was also found that smoke density is higher for mahua oil blends as compared with diesel. In the feature (Phase-

II) work it is planned to use mahua oil and its blends in low heat rejection engine and validate its performance and 

emission characters. 
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INTRODUCTION 

The consumption of diesel is very much high due to its usage in transport and agricultural sectors. Pollution 

levels are increasing with these fossil fuels. And also there is economic burden on developing countries like India 

in importing crude oils. In the context of depletion of these fossil fuels, the search for alternate and renewable fuels 

has become pertinent. It has been found that the vegetable oil is a promising fuel, because of its properties are 

similar to those of diesel fuel and it is a renewable and can be easily produced. Mahua oil is widely available in 

India and neighboring countries. Furthermore, the use of non-edible vegetable oils such as Mahua oil is of 

significance because of the great need for replacement of diesel. Compare to other vegetable oil the mahua oil 

properties like cetane number and calorific values are closer to diesel. So for there are many methods adopted in to 

use mahua oil in diesel engine. The following methods are widely used Mahua oil converted as biodiesel through 

trans esterification process, Preheating pure vegetable oil about 60-130 degree, Blending mahua oil with diesel in 

different proportion. 

In this work investigate were carried out to evaluate performance and exhaust emission of mahua oil and its 

blends using in a four stroke diesel engine and compare it with pure diesel fuel. It was observed by them that all 

mahua oil and its blends with diesel, alcohol and eucalyptus oil (50, 10 and 10%) have slightly less thermal 

efficiency as compare to thermal efficiency of diesel fuel. It should be pointed out that 50% diesel and 50% mahua 

oil blend is found to be most thermally closer efficient with diesel from their work. It was also found that smoke 

density is higher for mahua oil blends as compared with diesel. In the future (Phase-II) work it is planned to use 

mahua oil and its blends in low heat rejection engine and validate its performance and emission charactertics. The 

concept of LHR engine is to provide thermal insulation in the path of heat flow to the coolant and increase thermal 

efficiency of the engine. LHR engines are classified into low grade, medium grade and high grade engines 

depending on degree of insulation. Engine with low grade LHR combustion chamber consists of thermal coatings 

on piston, liner, cylinder head and other engine components. 

Properties of the Mahua oil: The procured Mahua oil id filtered with help of fine cotton cloth in order to remove 

the waste particles. Then it is checked for their physical properties with the aid of suitable instrument. 

Zirconia coating: Zirconia has an important place among coating materials with its application areas and 

properties essential to itself. The most important property of zirconia is its high temperature resistance considering 

ceramic coating application in internal combustion engines. They are used in diesel engines to reduce heat transfer 

Ceramics containing zirconia have high melting points and they are durable against thermal shocks. They have also 

good corrosion and erosion resistances. 

Engine Testing Procedure: The engine used for the study is Kirloskar Make, single cylinder, 4-stroke, constant 

speed, vertical, water cooled, direct injection, 5hp (3.68 kW) diesel engine. the engine set up, engine was started 

and allowed to warm up for about 15 minutes and maintained the engine speed as constant at 1500 rpm. The time 
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taken for 10cc fuel consumption was noted down for each load in volume basis flow in the burette. Load was 

applied by adjusting the knob in the dynamometer load indicator. At each load condition exhaust emission such as 

HC, CO, CO2, O2, NOx and smoke measured using AVL Di gas analyzer and AVL smoke meter respectively 

initially base Mahua oil blends. 

 
RESULTS AND DISCUSSION 

Comparative study of Performance and Emission Characteristics of Mahua blend of Diesel and Mahua oil 

with Diesel fuel: 

Comparison of Thermal Efficiency: Brake thermal efficiency increase for all fuels as there is an increase in Load. 

It is interference from the Graph that the Mahua Oil - Mahua Oil Blend has lower brake thermal efficiency 

compared to Plain Diesel and Mahua Oil blend. Due to the addition of Methanol in Mahua Oil the Calorific Value 

decreases compared to Diesel. Mahua Oil BTE decreases as compared to diesel this is because of higher viscosity, 

density and lower calorific value Mahua oil 50% + 50% diesel give BTE near to diesel due to reduction of viscosity 

by blending with diesel. 

Comparison of Specific fuel consumption: The figure 1.2 shows Brake Specific fuel consumption decrease for all 

fuels as there is an increase in Load. The Graph shows that the Mahua Oil - Methanol Blend has higher Specific 

Fuel Consumption compared to Plain Diesel and Mahua Oil due to lower Calorific Value of the Fuel. Since the 

Engine is a Constant Speed engine, more fuel is consumed to maintain the Speed. The bsfc for Mahua Oil 

comparatively higher than Diesel, due to Lower CV of the fuel. 

Comparison of Hydro Carbon Emission: The figure 1.3 shows the variation of hydrocarbon emission of diesel, 

Mahua oil and Mahua oil 50% + 50% diesel blend. It is inferred that Mahua oil has more hydrocarbon emission as 

compared to Diesel and Mahua oil 50% + 50% diesel blend, the viscosity of the Mahua oil is quite high when 

compared to other two fuels which will results in poor atomization increasing the HC emission. On the other hand, 

Mahua oil 50% + 50% diesel blend inferred lesser hydrocarbon emission as compared to with Mahua oil due to 

relatively lesser viscosity but higher than diesel. 

Comparison of Carbon Monoxide Emission: The figure 1.4 shows the variation of CO emission of diesel, Mahua 

oil, Mahua oil 50% + 50%diesel. Being an oxygenated fuel, Mahua oil produces lesser CO emission as compared 

to diesel. In order to reduce CO emission further diesel is made blended with oxygenated fuel Mahua oil which 

results in further reduction in CO level as compared with diesel. 

Comparison of NOx Emission: It is inferred that Diesel producing higher oxides of nitrogen emission as 

compared to other two fuels. This is due to the high peak cycle temperature of diesel which has relatively higher 

heating and higher cetane number as compared with Mahua oil and diesel blend, which results in prolonged delay 

period. However when diesel blend of Mahua oil give off lesser NOx emission due to lesser cycle temperature as 

compared to other two fuels. 

Comparison of Smoke Emission: The figure 8.1.7 shows the variation of Smoke emission of diesel, Mahua oil, 

Mahua oil bled with Mahua oil. Both Mahua oil, Mahua oil bled with diesel experience higher smokes emission as 

compared to diesel, due to its viscous nature which results in poor atomization and thus pay ways for reduced 

premixed combustion and prolonged diffusion combustion. 
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Figure.1.Shows Variation of Thermal Efficiency with 

Brake Power for Diesel, Mahua oil, Mahua oil 50% + 50% 

diesel 

Figure.2.Variation of Specific Fuel Consumption with 

Brake Power for Diesel, Mahua oil, Mahua oil 50% + 50% 

diesel 

  
Figure.3.Variation of HC Emission Brake Power for 

Diesel, Mahua oil, Mahua oil 50% + 50% Diesel 

Figure.4.Variation of CO Emission Brake Power for 

Diesel, Mahua oil, Mahua oil 50% + 50% 

Diesel 

  
Figure.5.ariation of NOx Emission Brake Power for 

Diesel, Mahua oil, Mahua oil 50% +50% diesels 

Figure.6.Variation of Smoke Emission Brake Power for 

Diesel, Mahua oil, Mahua oil 50% +50% diesel 

CONCLUSION 

The experiments were conducted in the CI engine at constant speed of 1500 rpm under varying load and 

proportion of Diesel-Mahua oil blend with eucalyptus. The performance and emission characteristics were 

compared. From the experiments following conclusion were made. The maximum thermal efficiency as around 

27% with diesel at about70% of load condition, this is due to higher cetane number and calorific value of the diesel. 

It is found that at same load condition, mahua oil producing relatively lower thermal efficiency as compared to 

diesel and its different blend energy content and high viscosity and density of mahua is quite higher than diesel. 

The HC emission of mahua is very higher compared to diesel and other blends. This is due to improper 

combustion .On comparing with all the blends alcohol, eucalyptus oil and alcohol blend slightly lower HC emission 

than diesel. The CO emission of mahua oil is higher than as compared to all blends which is taken for the test. 

Since all the blends were oxygenated fuels resulting in reduced CO emission. At lower load condition diesel oil 

exhibits lower CO emission, since alcohol as a ignition improvers which will enhance the rate of combustion 

thereby increasing the CO2 emission and reducing the CO emission. The NOx emission of diesel is higher as 

compared to others. Higher calorific value of diesel will results in increased peak cycle temperature, thus increasing 

the oxides of nitrogen emission, however by making it to an blend with alcohol NOx emission is reduced to some 

extent than the diesel fuel. 

The Smoke emission of mahua is higher as compared to other tested blends. Since both the fuels are which 

will results in increased smoke emission .Usually mahua oil fuel will experiences higher smoke emission ,thus 

blends is required for effective usage of them in diesel engine. It is found that there is a significant improvement in 

both the performance and emission characteristics of diesel blend with alcohol, eucalyptus oil as compared to neat 

mahua oil. It is mainly due to reduction of viscosity and density and improved calorific values of mahua oil blend 
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with diesel. Blend of alcohol will further reduce oxides of nitrogen emission by reducing the peak cycle 

temperature. And intensity of smoke is also get reduced due to the blend of alcohol. 
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