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Abstract

Palm oil is a vegetable oil that can be used as fuel substitute in diesel engines
because it has major properties, such as cetane number, heating value, and distillation
temperature at 90%, close to those of diesel oil. However, some propertics seem to be
very much different, for examples, viscosity, flash point, and carbon residue. The
objective of this research was to investigate the effects of running small diesel engines
with palm oil comparing to engines running with diesel. The comparison was made as
the engines were new, after running for 500 hours, and after 1,000 hours in terms of
engine performance and component wear. In addition, a study was made about the
effects of component wear on engine life by running the engine with palm oil until it
could not deliver any power. For field test, an engine was installed on a walk-behind
tractor and was used with olein palm oil in the palm tree farm for approximately 1 year.

The comparison between the engines running with diesel and with palm oil in
terms of performance show that the specific fuel consumption rate of the engine using
palm oil is higher which agree with its lower heating value. The thermal efficiency of
engine running with palm oil is a little lower than that of the engine running with
diesel, corresponding to its high exhaust gas temperature. Black smokes in exhaust gas
for both the engines were very close and small in percentage.

The comparison in terms of component wear was done by both the direct

method, measuring the weight of the components before and after use, and the indirect
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method, using the analysis of metal content in lubricating oil after every 100 hours of
use. The components of interest include fuel pumps, fuel valves, intake valves, exhaust
valves, piston rings and piston rod bearings. It was found that the piston rings of the
engine running with palm oil, especially the compression ring, had the most wear. The
results from both direct and indirect methods agreed. The wear of compression ring
caused the engine to lose power due to leakage of combustion gas through the ring
gaps. From this reason the engine running with olein palm oil last_ed 2,000 hours before
an overhaul was required, and the engine running with crude palm oil lasted only 500
hours.

The wear of piston rings, especially the compression ring, was due to the higher
viscosity of palm oil, which make it not to atomize and mix well with air when injected
to the combustion chamber. This, in turn, makes the combustion of palm oil inside the
combustion chamber not complete. There was also carbon residue and gum in the
cylinder, which worsened the lubrication between the piston ring and cylinder liner.

The field test of the engine using olein palm oil on walk-behind tractor did not
show any significant problems. However, the wear of piston rings after 300 hours of
use was equivalent to 1,000 hours of the engine test in laboratory. This was because of
the engine used in field test was running at a lower temperature due to lighter load and
lower speed of running made the combustion less complete.

It can be concluded from this research that using palm oil as fuel in single-
cylinder agricultural diesel engines is possible with good results in performance but

will shorten the life of the engine due to component wear.

(6)



