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Abstract

Whole crude palm oil warmed at 50° C had been used as fuel to test far
performances and endurances of direct injection and indirect injection diesel engines after
subjecting to heavy load for a period of 270 hours each. Fuel characteristics, physical and
chemical properties of pa!fn oil were also measured and analyzed. The test results indicate
that:

a) Short-time overall performances of engines using palm oil are equivalent to using
regular diesel fuel.
b) Indirect injection engine is mare suilable for palm oif than direct injection engine,
because:
1) There are less overall carbon deposits in the combustion chambers.
2} Power reduction is lesser.
3) Engine oil contamination is much lesser (in fact, nil).

¢) Whole crude paim oil has a potential to be a good diesel tuel if properly preheated.

At load duration of 270 hours, even though the engine powers were reduced, it is to soon to
conclude that engine failures will pursue and when witl that occur. It is highly desirable that

the engines be tested to 1,000 hours or more, preferably at higher preheated temperature.
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Abstract

This research project is concerned with the determination of chemical
characteristics and fuel properties of palm oils along with those of diesel oil. The data
obtained can be employed for the selection of palm oil properties that suit for their use
in a diesel engine.

It was discovered that palm oils had a larger chemical structure as compared to
that of diesel oil, reflecting the possibility of incomplete combustion when fired in a
diesel combustion engine. The volatility and ignition properties of palm oils and diesel
oil were comparable but the viscosities of palm oils were much higher than those of
diesel oil with the difference becoming less at higher temperatures. An attempt was
made to lower the viscosity of crude palm oil by simple physical methods. It was
found that increasing temperature and/or blending with diesel oil were effictive in
reducing the palm oil viscosity. However, the reduction of palm oil viscosity by
crystallizing out the solid fat at temperatures below the ambient temperature produced
almost no change in the viscosity of the separated oil. An effort was also made to
transform the unsaturated portions of fatty acid to saturated components by aerating
the palm oils to reduce the gumming potential of oils when burned in the diesel engine.
The results showed that this technique worked reasonably well fér the filtered palm oil
(at 28°C) but not with the crude palm oil. The degree of saturation was found to
increase by almost 36%, but the higher saturated fat product obtained showed a
substantial increase in the viscosity, making it inappropriate for further use uniess the
viscosity is drastically reduced. In another experiment, the test palm oils were kept in
closed containers for about a year and the various properties were checked. No
significant changes were observed both for the physical appearance and the fuel
properties of the oils such as viscosity and heating value. A method was developed to
check for the possible contamination of lubricating oil of a direct-injection diesel
engine run with crude palm oil for 135 hours, using the FTIR technique. It was found
that this technique was able to detect the type and quantity of contaminant in the

lubricating oil.



