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Fig. 1 Schematic diagram of vacuum flashing experimental facility.
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Fig. 2 Classification of the flashing-freezing behavior of water droplet.
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Fig. 3 Typical history of the measured temperature inside the droplet during

the flashing/freezing process.
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Fig. 4 Probability distribution function of nucleation time.
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Fig. 5 Relationship between nucleation time and nucleation temperature.
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Fig. 6 Relationship between nucleation time and supercooling
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Fig. 9 Relationship between initial droplet size and freezing time.
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Fig. 10 relationship between nucleation time and freezing ending time.
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Experimental study on flashing-freezing phenomena of liquid droplet during

quick depressurization

Du Wang-Fang, Zhao Jian-Fu, LiKai
(Key Labaratory of Microgravity. Institute of Mechanics, Chinese Academy of Sciences. Beijing 100190, China )

Abstract: The flashing-freezing process of distilled water droplet during quick depressurization is studied experimentally. The
observed flashing-freezing behavior of water droplet can be Classified into 4 Classifications. namely stably freezing, particle rupture,
particle breakup, flashing burst. Liquid droplet experiences successively the following five distinct stages, i.e. evaporation cooling,
nucleation, recalescence. freezing. and sublimation cooling. The nucleation time decreases with the system terminal pressure in
general. while it exhibits strong randomicity. The nucleation temperature and the supercooling are affected directly by the nucleation
time in the following manner, i.e. the nucleation temperature increases but the supercooling increases with the decease of the
nucleation time. The freezing temperature and the supercooling, with averaged values of about -1°C and 10°C respectively, are
independent of the system terminal pressure. the initial size of droplet, and the nucleation time. The freezing time is determined by
the system terminal pressure and the initial size of droplet.

Key words: flashing-freezing process. nucleation. randomicity. quick depressurization
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