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Experimental study on evaporation characteristics of

liquid propellants in vacuum environment

Chi Baohua, Hong Liu, Li Longfei, Yang Weidong
(Xi‘an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: A simulant vacuum system was built to study evaporation characteristics of liquid
propellants in vacuum. Water, saturated brine, kerosene, alcohol and simulant gelatin were studied in
the experiments. The vacuum pressures and temperatures of propellants were recorded during the
tests. The substance vaporized explosively due to flash evaporation, which could be observed evi-
dently. The evaporation characteristics of different substances was analyzed and parameters of flash
boiling was calculated.
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Fig.1 Sketch of the vacuum experiment system
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Tab.1 Basic parameters of the test substances
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Tab.2 Evaporation parameter of the substances
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Fig.2 Vacuum pressure versus time
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Fig.3 Temperature of substance versus time
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Fig.4 Relative mass evaporation of frozen substance
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Fig.5 Relative mass evaporation of liquid substance
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Fig.6 Influence of vacuum pressure on temperature
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