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This thesis aims to investigate comparative results of using crude palm diesel (10% crude palm oil
blend with 90% diesel by volume) and diesel fuel on engine combustion and performance 6f a Cl IDI swirl
chamber engine. The experiments, conducted on a Ford Ranger WL81 2.499 litre engine, were composed of
4 parts. First, to determine engine performance. Second, to measure in-cylinder pressure and fuel injection
line pressure and analyze fuel injection rate, rate of heat release, net heat release and mass fraction
burned. Third, to investigate spray combustion images of both fuels in the swirl chamber by means of engine
visioscope. Results show details phenomena of spray, ignition of spray, flame propagation and probability
distribution of combustion phenomena. Two-color method were employed to evaluate, flame temperature
and distribution of soot in flame. And finally, to compare results of visualized combustion phenomena with
heat release that estimated from in-cylinder pressure information.

The results showed that the crude palm diesel gave slightly higher maximum torque and power
than diesel because of its higher fuel consumption, but gave lower fuel conversion efficiency than diesel fuel
over its operating range. At low engine speed range, the exhaust temperature of crude palm diesel was
slightly higher than diesel. However, larger different had been observed when engine speed were
increased. The maximum in-cylinder pressure of crude palm diesel was slightly higher than diesel, but the
heat released rate and mass fraction burned were lower. Images of spray and spray combustion
phenomena in swirl chamber revealed that crude palm diesel had longer spray penetration and wider spray
angle than diesel. At low engine speed, the advance of crude palm diesel injection timing results in longer
ignition delay period, but the ignition delay period became closer to diesel as engine speed were increased.
However, comparable burning period had been observed. Results of Two-color method found that crude
palm diesel combustion phenomena produced lower flame temperature than diesel fuel but similar soot in
flame concentration as diesel. The development trend of combustion phenomena observed from captured
combustion images agreed well with the heat release information obtained from in-cylinder pressure data.
As the differences found from the results were not significant, It can be concluded that the crude palm diesel

can be used in Cl IDI diese! engines.
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