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ABSTRACT

The thesis presents the results of research project that examines the effect of semi-refined
vegetable oils on a single cylinder, 4 stroke agricultural diesel engine. The vegetable oils
considered in this project are palm and soy bean oils.

Tests were also performed to investigate the effect of fuel temperatures ranging from 40-
100°C. As the oils were heated to 100 c)C, their viscosities were decreased but were still 5-6
times higher than diesel

To evaluate the mass burning 1ate of a single droplet, the tests were also performed on
low-speed wind tunnel, velocities 1-3 m/s. Then experimental results were compared with the
calculation from heat and mass transfer theory with forced convection at ambient temperature.
The result showed that palm oil had lower burning rate than diesel fuel and soybean oils. The
calculated results from improved model which accounted for high heat transfer rate, were found

to agree well with the experimental results,




The engine test was operated at constant speed for 900-2,400 rev/min, and part load from
0%-50% of maximum rated power. When the warm — up temperature of the vegetable oil
increased, the BSFC was not found to have any significant change while NO, decreased. CO and
black smoke were found to increase with inlet temperature,

Mass and power ratios, from heat and mass transfer theory were decreased when fuel
inlet temperature increased. Mass ratio was about 0.3-0.6 and 1-1.5 from the calculation and
experiment respectively. Power ratio was about 0.25-0.55 and 0.23-0.55 for palm and soybean
oils respectively.

From these experiments, it was found that vegetable oil at 40°C can be used in diesel
engine at part load and low speed. The effect of higher temperature did not have any significant

change on engine performance and emissions.



