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This study is to investigate and analyze the combustion model of indirect injection diesel engine
fuelled by palm-diesel. The physical and chemical properties were analyzed and found to be the
function of the temperature. The crude palm oil and crude coconut oil were substituted in diesel for
10, 20, 30, 40 and 50% by volume. This investigation found that the physical and thermodynamic
properties were the function of temperature and percentage of crude vegetable oil. The derived

relation can be predicted the properties very close to the experiment.

The simulation model was developed for palm-diesel combustion in indirection diesel engine. The
fuel library of the KIVA 3Vrel 2 was modified for the fuel blended. The flow of swirl air was
created from the intake port from the moving of piston from the top dead center position. The intake
air was delivered to main chamber. Since intake valve closed and piston was moving from the
bottom dead center the air was forced to flow into the pre-chamber. At the injection position, the
fuel was injected into the hot air in the pre-chamber and ignited. The ignition position was occurred
at the injecﬁon nozzle. The fuel burned and moved by the swirl air in the pre-chamber. The flame
was developed all over the pre-chamber and then to thé main chamber. This phenomena was made
the piston moved passed the top dead center.

The simulation showed the air flow and temperature distribution in the cbmbustion chamber. The
full load and no load were simulated between diesel mode and palm-diesel mode. At the same
engine speed and same engine load, the combustion period of diesel was longer than that of palm-
diesel. This was due to the more surface tension of palm-diesel than that of diesel. The palm-diesel
droplet is larger so that the more heat of evaporation was used. The more palm-diesel density lead

to more injected fuel per cycle and made the incomplete combustion and more emissions compared

with that of diesel. This was confirmed by the experiments.





