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ABSTRACT

The objectives of this research were to conduct engine performance tests and
wear analysis of a diesel — power generator operating on diesel fuel and crude —
degummed palm oil (CPO) blends. The test engine was Ford 2711E four stroke, four
cylinder and direct injection (DI) type. The basic fuel properties tests were also
conducted for various blending proportions.

The results of the fuel property tests had revealed that increasing the amount
of CPO in palm — diesel fuel blends would result in the increase of pH value, heating
value and viscosity of the blends but the fuel density would be subsequently reduced.
The results from fuel spray and atomization tests also revealed that increasing the
proportion of CPO would reduce the spray angle and the degree of atomization. It was
found that 100% CPO gave 956 times of spray angle less than that of straight diesel
fuel.

The engine performance and emission tests had revealed that increasing the
proportion of CPO in fuel blends would result in the increases of fuel consumption,
specific consumption and CO concentration but the amount of NOx, HC and smoke

density would be reduced. It was also found that operating on 70% CPO would result



in the reduction of NOx, HC and smoke density by the amount of 30%, 24% and 56%
respectively but CO would be increased by 163% as compared to straight diesel fuel.
Engine wear analysis was conducted by running the engine with 70% CPO for
85 hours. The amount of wear on piston rings and engine valves were found to be
approximately 0.8%. Despite slight engine wear, there were excessive hard carbon
deposits on the combustion chamber walls, pistons and rings, engine valves and

injection nozzles. These could have detrimental effects on engine performance.



