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(ANALYSIS OF ENGINE COMBUSTON AND VISUALIZED COMBUSTION
PHENOMENA OF A SMALL CI ENGINE FUELED WITH ALTERNATIVE DIESEL FUEL)
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JAKRIT TANGRATTANASOPHON: ANALYSIS OF ENGINE COMBUSTION AND VISUALIZED
COMBUSTION PHENOMENA OF A SMALL CI ENGINE FUELED WITH ALTERNATIVE DIESEL
FUEL. THESIS ADVISOR: ASST. PROF. KANIT WATTANAVICHIEN, Ph.D., 245 pp.

This thesis aims to investigate comparative results of using Alternative diesel (30% Fuel
oil blend with 70% Kerosene by volume) and diesel fuel on engine combustion and performance
of a small Cl IDI swirl)chamber engine. The experiments, conducted on a Kubota RT120 0.624
liters engine, were composed of 3 parts. First, to determine engine performance. Second, to
measure in-cylinder pressure and fuel injection line pressure and analyze fuel injection rate,
Ignition delay, rate of heat release, net heat release and mass fraction burned. Third, to
investigate spray combustion images of fuels in the swirl chamber by means of engine
visioscope. These include the investigation for probability distribution of combustion phenomena
as well as comparing results between visualized combustion phenomena and those that
estimated from in-cylinder pressure information.

The results showed that the Alternative diesel gave similar torque to the diesel but have
higher fuel consumption, thus gave lower fuel conversion efficiency than diesel fuel over its
operating range. The injection timing of Alternative diesel were retarded within the range
between 0.4 to 1.2 °CA. The maximum in-cylinder pressure of alternative diesel fuel were lower
than diesel about 0.04 to 1.23 bar. The maximum heat released rate of Alternative diesel fuel
were lower than diesel 0.2 to 9.9 J/°CA with the maximum mass fraction burned of Alternative
diesel fuel were lower than diesel up to 0.03. With the visualized combustion phenomena, it was
found that the spray and combustion of Alternative diesel and diesel were conformed to the
result from pressure data. The images of spray showed that the Start of Injection, End of
Injection, Start of Combustion, Ignition Delay and End of Combustion located at the same point
with ones from the results of pressure data. As the differences found from the results were not
significant, it can be concluded that the Alternative diesel can be used in small Cl IDI diesel

engines.





