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Combustion experiments on mono-dispersed fuel spray using microgravity conditions
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Abstract: Mono-dispersed fuel spray with narrow droplet diameter distribution (uniform spray) has
been studied with several experimental apparatuses for microgravity. Spherical flame propagation

was observed with the constant-pressure chamber and constant-volume chamber, and flame

propagation speed and maximum burning pressure were measured with varying mean droplet

diameter, total equivalence ratio, liquid equivalence ratio, gas equivalence ratio and pressure.

Detailed observations of a flame stabilized in a uniform spray stream were performed with the

uniform spray burners.
experimental module for ISS.

The size of the uniform spray burner has been reduced to fit the combustion
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Schematics of experimental apparatus for uniform spray combustion.
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flame speed and the total equivalence ratio.

Table 1 The effects of the mean droplet diameter and
the liquid equivalence ratio on the flame

speed.
Vapor density
Parameter Range Condition Flame speed
(supposed)
Mean droplet ¢=0.8
: Trdsum NN
diameter ®=0.3,041
<11 /
=03 /
7511
i ¢>1.1 \
$=03
Liquid %=0.8
equivalence dni=1.5,11 / \
. 0t00.52 = / \
ratio =14 \ /
dv=11 pm
=0.8
0.15t00.48 N \ \
dn=23,28, 40 ym
¢>0.8
021003 \ /
dw=11 pm
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