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ABSTRACT

The aim of this study was to evaluate the combustion and the pollution
characteristics of the palm-diesel emulsion. The study were divided into three parts;
properties evaluation, engine performance evaluation and prediction of the engine
performance using mass transfer model

The properties evaluation included density, heating value, flash point and
viscosity. It was found that heating value of the palm-diesel emulsion (diesel 75/cpo
15/water 10) was 38,533 kJ/kg which was the lowest one among all emulsions and it

was 17.5% lower than the diesel heating value. Viscosities of palm-diesel emulsions



were higher than that of diesel. However, adding of water into the emulsions reduced
theirs viscosities. Water also increased fire points of the emulsions.

The engine performance evaluation was carried out. It was shown that engine

power, CO and NOx emissions were reduced when running with the emulsions. For
the long term engine running test, at 200 h, it was found that no evident of major wear
presented on the engine moving parts and moreover, few depositions was shown on
the engine piston and rings when running with the emulsions.
For prediction of the engine performance using mass transfer model, it could be noted
that the predicted fuel consumption rate from the mass transfer model agreed well
with those from the experimental data. The maximum error was less than 7 %. The
difference between the combustion rates from experiments compare with predicted
from mass transfer theory. The model was also developed for predicting engine
performance such as engine brake power. The deviation was less than 8 % from the
measured values.

Improving of diesel fuel characteristics in terms of emulsion had been proved
as a good technique for internal combustion engine fuel which potentially be applied

to others type of fuels.
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