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Measurement of Temporal Variations of Temperature and Diameter of a Palm Methyl Ester Droplet
Evaporating at High Temperatures and High Pressures
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Temporal variations of droplet temperature and diameter were measured for palm methyl ester (PME)

to obtain fundamental data on spray combustion of biomass fuel.
high-pressure and high-temperature nitrogen environments.
Ambient temperature was varied from 473 to 873 K. Ambient pressure
Initial droplet diameter was set between 0.50 and 0.55 mm for all
The droplet temperature at the end of evaporation was obtained from droplet temperature

examined as reference fuels.
was varied from 0.10 to 2.0 MPa.
tests.

histories as a function of the ambient temperature and pressure.

Experiments were conducted in
Light oil and n-hexadecane were also

The evaporation constant and the

normalized 95 vol% droplet lifetime were obtained from droplet diameter histories as a function of the

ambient temperature and pressure.

increases and the normalized 95 vol% droplet lifetime decreases at high ambient temperatures.

As the ambient pressure increased, the evaporation constant

On

the other hand, the evaporation constant decreases and the normalized 95 vol% droplet lifetime

increases at low ambient temperatures.

Relationship between the droplet temperatures at the end of

evaporation and the ambient temperature which are normalized by the boiling point or the final
boiling point of distillation curve was almost identical for all three fuels at the ambient pressure of

0.10 MPa and for n-hexadecane at all subcritical ambient pressures.

The normalized droplet

temperature at the end of evaporation increases and then approaches asymptotically to unit as the

normalized ambient temperature increased.
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Table 1  Properties of fuels.
Property Fuel PME n-hexadecane® Light oil
0.770
i 3
Density @ 303 K g/lcm 0.8636 @ 293 K 0.8252
Viscosity @ 303 K mm?/s 5.627 - 3.292
Critical temperature K - 722 -
Critical pressure MPa 14.1
Normal boiling point K - 560 -
Final boiling point K 620 - 617
Carbon content wt% 76.4 85 86.4
Hydrogen content wt% 12.4 15 13.5
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