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Abstract 

 Mixed or hybrid biodiesel from jatropha and waste cooking oils has potential to replace 

some quantity of diesel in unmodified diesel engine. A total of 11 samples of hybrid biodiesels 

were prepared, their properties were measured and their dependence on the fatty acid profile was 

examined. Variable amounts of saturated and unsaturated fatty acids present in blended biodiesels 

largely affect the cold flow properties and oxidation stability. All blends containing more than 

30% (by volume) jatropha biodiesel did not satisfy both the standards of biodiesel. Using four 

developed correlations for properties with FA, cloud point, pour point, oxidation stability and 

kinematic viscosity of different biodiesel blends having different fatty acid profiles can be 

determined. These developed equations using statistical analysis would be useful to predict 

biodiesel properties only as the addition of diesel in mixed biodiesel blend would render these 

equations invalid. The variation in the crank angle at which maximum pressure is detected is 

around 1-2o at all loads. The peak pressure is higher for biodiesel blends at lower loads but at 

higher load, values of peak pressure are almost the same and achieved after TDC which warrant 

the safe and efficient operation of the engine. The average reduction in brake power for J5W5, 

J10W10, J15W15, J20W20, and J25W25 was 2.48, 5.47, 0.81, 3.2, and 2.54% respectively as 

compared to diesel owing to the lower calorific value of the hybrid biodiesel blends. The blend 

J10W10 gives the highest average BTE (25.25%) and the lowest average increase in BSFC 

(2.84%). Blend J25W25 shows a maximum 14% average increase in NOx emission and blend 

J15W15 gives a maximum average reduction (18%) in smoke opacity emission. This PhD thesis 

would be useful for establishing hybrid biodiesel as sustainable fuel in unmodified diesel engine.  
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