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Abstract

The main objective of this research is to develop a simplified mass transfer model to
predict small diesel engines (direct injection and indirect injection) performance each having a
maximum capacity of 7.5-10 kW at 2,200 rpm with emulsified fuel blended by ultrasonic wave
from diesel:vegetable oil (Tung oil and Jatropha):water as fuel. The first part was the theoretical
prediction of combustion rate from the mass transfer theory compared with the experimental data.
The simulated results agreed quite well with those of the experiments.

The second part was to modify the model for predicting the engine performances for
blended emulsified oil at various compositions such as engine brake power and efficiency
compared with those when the engines were running by pure diesel oil. It could be found that the
blended oil from diesel:Tung oil:water at 90:05:05 (% vol.) composition gave the engine
performances closest to those of diesel oil. It was recommended that the percentage of water in
the blended oil should not be over 5%. The emissions from the exhaust gases of the emulsified

oils were found to be lower than those of the diesel oil due to their more complete combustions.
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