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ABSTRACT

4471016063 : PETROCHEMICAL TECHNOLOGY PROGRAM
Ms. Naramas Hitaphan: Fluid Properties of Biomass Liquid Fuels
Related to Atomization
Thesis Advisor: Assoc. Prof. Kunchana Bunyakiat, Assist. Prof.
Pramoch Rangsunvigit, Dr. Boonyarach Kitiyanan and Prof.
James 0. Wilkes, 45 pp. ISBN 974-17-2289-3

Keywords . Atomization, Biodiesel, Palm oil, Diesel engine, Injector,
Biomass, Biofuel

Due to their environmental benefits, biomass liquid fuels, such as vegetable
oils have been considered as an alternative to diesel. A major problem with using
biofuels is their high viscosity, which directly affects the atomization step in the
diesel engine. Although there have heen many investigations into the possibility of
using biofuels as an alternative fuel, very little work has been done on a systematic
study of the atomization of vegetable oils. In this work, refined palm oil and refined
palm kernel oil were used as representative vegetable oils, and blended with high-
speed diesel. It was found that only a maximum of 8 vol% refined palm kernel oil
and 0.20 vol% refined palm oil could be added to the high-speed diesel because of
the limitation of the kinematic viscosity from the high-speed diesel standard. At
those ratios, the addition of the oils altered some of the properties of the blends such
as kinematic viscosity and density. Based on theoretical calculations, in which the
atomization characteristics are expressed in terms of Ohnesorge number and
Reynolds number, the blends should have no effect on the atomization characteristics
in the high-speed diesel engine, and that was substantiated by atomization
experiments.  Equations were proposed to correlate the blends’ properties,
concentration of oil and temperature. Good correlation was found with the
experimental data.
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