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## 4970476521 :MAJOR MECHANICAL ENGINEERING
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PIPAT TANTIVEDCHAKARNWONG : A COMPARATIVE ANALYSIS OF ENGINE

COMBUSTION AND PERFORMANCE OF A SMALL CI ENGINE FUELED WITH
CRUDE PALM OIL, PALM OLEIN OIL, AND DIESEL. THESIS PRINCIPAL
ADVISOR : ASSC. PROF. KANIT WATTANAVICHIEN, Ph.D., 272 pp.

The objectives of the study are aimed to study the effects of Crude Palm Oil (CPO) and Palm Olein Oil on
engine combustion phenomenon and engine performance compared with using diesel. The study also extends to
investigate the effects of fuel injection timing on the engine combustion. This study had been conducted with the Cl
engine, KUBOTA modei RT140 DI. The study was divided into three parts. First part was performance testing on a
dynamometer. The combustion were analyzed using in-cylinder pressure data of these three types of fuels. While
testing CPO and Palm Olein OIl, the effects of injection timing were also investigated. It was found that advanced
injection timing will give the highest in-cylinder pressure but it was decreased when the retarded timing were set. With
the change of fuel injection timing, heat release rate, integrated heat release and mass fraction burmed were
changed. Moreover, ignition delay will become shorter and burn duration will become longer when the injection timing
is more retarded. The second part of the study was determining the proper injection timing of using CPO and using
Palm Olein Oil by determining the optimum specific fuel consumption and the brake fuel conversion efficiency when
the frequency from the standard testing method, ESC Test Cycle, had been applied. The study has shown that OEM’s
injection timing was the most proper injection timing for both CPO and Palm Olein Oil. However, from the results of
analyzing the combustion of these three types of fuel at standard injection timing, it was found that the engine using
diesel has more retard in injection timing than the engine using CPO and Palm Olein Qil. The obtained maximum heat
release rate, integrated heat release and mass fraction burned of engine fueled with the CPO and the Palm Olein Oil
were lower than diesel. At low-load conditions, the maximum values of in-cylinder pressure when fusling with CPO
and with Palm Olein Qil were higher than that of fueling with diesel. And at high-load conditions, the results were in the
opposite way. The third part was performance test at steady state, constant speed conditions on dynamometer by
using the proper injection timing (OEM’s injection timing). The study has shown that the maximum torque of the
engine using Palm Olein Oil was closed to the maximum torque of the engine using diesel but the maximum torque of
the engine using CPO was approximately 3.6% lower than the others. Specific fuel consumption of the engine using
CPO was not different from using Paim Olein Oil but both were higher than using diesel. The highest fuel conversion
efficiency of using CPO and using Palm Olein Oil were lower than that using diesel. Exhaust temperatures of the
engine using CPC and using Paim Olein Oil were higher than the engine fueled with diesel. Smoke density of the
engine using CPO was higher than the engine using diesel and was a little higher than the engine using Palm Olein
oil. ’ '

Finally, this study can be concluded that diésel could be replaced by CPO and Palm Olein Oil. The study
shown that if this engine’s modsl, which using in this study, was brought to regular use, the standard fuel OEM's

injection timing can be the best match for these two types of Palm Oils.





