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Experimental Study on Biomass Fuel Droplet Evaporation/Combustion and Development of
Microgravity Experimental Apparatus.
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Fundamental data of single droplet evaporation and combustion of palm methyl ester (PME) were
obtained for understanding PME spray combustion in internal combustion engines. mnhexadecane
droplet combustion and evaporation experiments were also performed to obtain single-component fuel
data. Suspenders of SiC fiber and alumina silica fiber were applied to droplet combustion
experiments of n-hexadecane to evaluate thermal influence of suspender on droplet combustion.
Ambient temperature and pressure were varied from 473 to 873 K and 0.10 to 4.0 MPa, respectively,
for droplet evaporation experiments. It was found that thermal influence of an alumina/silica
suspender on droplet combustion is much smaller then that of a SiC suspender. Droplet diameter
history of a burning PME droplet is similar to that of single-component fuel of n-hexadecane. Droplet
diameter history of an evaporating PME droplet is different to that of n-hexadecane at low
temperature. In the latest stage of PME droplet evaporation, temporal evaporation constant
decreases remarkably. Corrected evaporation lifetime of mhexadecane at ambient temperature of
573 K, which is nearly boiling point at atmospheric pressure, increases monotonically with ambient
pressure. On the other hand, at ambient temperatures above 773K, the evaporation lifetime
decreases monotonically with ambient pressure. The corrected evaporation lifetime is almost
independent of ambient pressure at 673K. Corrected evaporation lifetime of PME decreases with
ambient pressure in the range of 0.10 - 1.0 MPa, at ambient temperatures above 673 K. At ambient
pressure above 1.0 MPa, the evaporation lifetime increases with ambient pressure at ambient
temperatures of 673 and 773 K, and decreases at 873 K.
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