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Combustion of Emulsified Fuel Droplets
Under Zero-Gravity Condition

Haruyo KIMURA, Shuji YAMAGUCHI and Satoshi OKAJIMA

Abstract

The authors conducted experiment to study the fundamental features of the
combustion of oil-in-water (O)/W) type hydrocarbon fuel emulsion droplets with
a series of n-paraflin (C:-C,s) under a zero-gravity condition, which was realized in
a freely falling chimber, and especially, the combustion behavior such as sceon-
dary micro-atomization, was observed by taking schlicren or shadow photographs
with 35-mm movie camera installed on the falling assembly.

Under a zero-gravity condition in air the violent micro-atomization does not be
observed during the combustion process for all the fucls investigated. This fact
indicates that the secondary micro-atomization is influenced by an internal conv-
ection in emulsion droplets. The apparent burning rate continues to increase with
increasing in carbon number of hydrocarbons, that is, with increasing in boiling
point of hydrocarbons, and at the hoiling point more than 250°C it secems to become
markedly large.
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Fig. 7 Schlieren photographs of emulsified fuel burning droplets under normal-gravity condition.

(a) O/W n-undecane, {b) O/W n-tridecane,
(c) O/W n-pentadecane, (d) O/W n-hexadecane.
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Fig. 8 Schlieren photographs of emulsified fuel burning droplets under zero-gravity condition.
(a) O/W n-undecane, (b} O/W n-pentadecane.
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Fig. 9 Shadowgraphs of emulsified fuel burning droplets under zero-gravity condition.

(a) O/W n-undecane, {b) O/W n-tridecane,
(€) O/W n-pentadecane, (d) O/W n-hexadecane.
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