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Experiments on Droplet Evaporation of Biomass Fuel at High-Pressures using
Short-Term Microgravity Conditions

Hiroshi NOMURA 1, Kentaro KANEKO ' and Nozomu HASHIMOTO 2

Abstract

Microgravity experiments were performed on droplet evaporation of palm methyl ester (PME).
Droplet temperature histories were obtained in addition to droplet

n-hexadecane were also examined as a reference fuel.
diameter histories.

Droplet temperature was measured with a K-type thermocouple (diameter: 13 um).

Light oil and

A small droplet

(initial diameter: 0.30-0.40 mm) was employed for microgravity experiments in order to make effective use of short term
microgravity. The droplet suspension system was improved to minimize the thermal effects of the suspension system on

small droplet evaporation.

ambient pressure were performed with the CIT drop tower (microgravity duration: 1.1 s).

Microgravity experiments at 773 K in the ambient temperature and from 0.1 to 2.0 MPa in the

It was found that the temporal

variations of an evaporating droplet at normal and microgravity were almost identical when the time axis was normalized by

the evaporation lifetime.

negligible.
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Table 1 Properties of fuels.

Property Fuel PME n-hexadecane” Light oil
Density @ 303 K glem® 0.8636 @? 2797:;) 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 wit% 76.4 85 86.4
Hydrogen content wit% 12.4 15 13.5
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Fig.4  Definitions of the droplet temperature at the

end of evaporation and the evaporation
lifetimes.
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