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The objective of this work is aimed to study the effects of fuel injection timing on engine’s combustion
phenomenon and engine performance of an IDI ClI engine fuelled with DME blended with palm biodiesel. The
KUBOTA IDI model RT120, 0.624 liters, engine using diesel, palm biodiesel and 40% DME blended with palm
biodiesel as a fuel was employed in this work. The engine performance was evaluated and combustion phenomena
were analyzed using the captured in-cylinder pressure data. This presentation was divided into two parts. First,
results of using different fuels on engine performance and combustion phenomena when using standard fuel injection
timing will be presented. Then, effects of DME Blended with palm biodiesel’s injection timing on an IDI engine's
performance and combustion phenomena will be followed.

The comparative engine performance test with OEM’s standard fuel injection timing (STD) when using
diesel, palm biodiesel and 40% DME blended with palm biodiesel were performed. The full load performance show
that the maximum brake torque of engine using 40% DME blended with palm biodiesel is lower than the results of
using diesel but their energy conversion efficiencies are higher. The part load performance reveals that engine's
energy conversion efficiency of using 40% DME blended with palm biodiesel are lower than palm biodiesel and diesel
at all engine test points. The start of injection of 40% DME blended with palm biodiesel are the most retarded. As a
consequence, the maximum in-cylinder pressure and indicated work are the lowest. The combustion’s heat release
during the premixed combustion stage show that the slope of heat release rate profile of diesel fuel is higher than that
of 40% DME blended with palm biodiesel. Therefore, the start of combustion of diesel is faster thus the higher the net
heat released and higher mass fraction burn has been obtained.

The investigation result of effects of injection timing when using 40% DME blended with palm biodiesel
reveals that the engine’s maximum brake torque obtained from the used of 4 degree advanced injection timing
(ADV4) are closed to results from the use of a standard injection timing with the maximum energy conversion
efficiency at all test speeds. In addition, with similar trend as at the full load, the engine part load test conditions when
using the fuel injection timing of ADV4 will results in the highest the energy conversion efficiency and the lowest
exhaust gas temperatures. The results of combustion phenomena analysis are also shown that the engine with fuel
injection timing of ADV4 will start to deliver earlier injection with the lowest amount of injected fuel. The obtained
maximum in-cylinder pressure and indicated work are also the highest. The combustion’s heat release during the
premixed combustion stage of engine using fuel injection timing of ADV4 also shows that the slope of heat release
rate profile is also high. Therefore, the start of combustion with ADV4 is faster thus the higher the net heat released
and mass fraction burn has been obtained. This is why, with the injection timing of ADV4, the engine has higher
energy conversion efficiency.

Finally, results from this work can be concluded that the best match and the maximum benefit of using 40%
DME blended with palm biodiesel as an alternative fuel in a KUBOTA RT120 engine can be achieved if the advanced

engine’s fuel injection timing of ADV 4 has been used.
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