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A study of crude paim oil (CPO) blended with diesel as an alternative fuel in a high speed IDI
engine was carried out. The study had been divided into three parts: beginning with finding the suitable
composition between CPO and diesel, following with comparing the engine’s performance when using
both fuels, and finally investigating engine durability when fuelling CPO diesel. It was found that the
suitable proportion is 10% heated to 60°C of CPO blended with diesel 90% by volume. The full load
performance showed that the maximum brake torque when using CPO diesel is not difference to diesel.
During low to middle engine speed, maximum brake torque of CPO diesel is slightly higher than that of
diesel. Braké specific fuel consumption (bsfc) and exhaust gas temperature from using CPO diesel is
higher than‘ the diesel. I1he part load performance showed that bsfé is higher with CPO diesel. The
exhaust gas temperatures from both fuels are not significantly different. The durability test consists of
two parts. The first part is a continuous simulated load (adapted from EMA TEST CYCLE) for about 225
hours on the engine test bed. The second part was a road test using the engine driving a light-duty
pick-up truck for the driving range of about 10,000 kilometers. The first part could be seen that, after the
durability test, the engine’s performance along the operating range reduced, maximum brake torque is
decreased by about 9% and bsfc is increased by about 5%. The results from the used engine
lubricating oil analysis showed that either viscosity or wear metal debris (Fe, Al, Cr) was higher than
normal limits before the end of the recommended engine oil life. This result implies the high wear rate.
After engine parts inspection, it was observed that there were a lot of carbon deposit on the injectors’
tip that may cause poorer spray atomization. Thus combustion efficiency may be reduced. Moreover,
resulting from fuel properties and incomplete combustion, it was fourd that there was a lot of soot,
deposit and varnish stuck in the ring groove, combustion chamber and piston crown. In the second
part, the used engine oil analysis showed that all properties are within normal limits.

From this study, it could be concluded that the CPO diesel can be used as alternative fuel in a
high speed IDI diesel engine. However, the duration of engine oil lubricant service should be shorter

than the standard period to protect against the inevitabiiity of engine failure.



