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Abstract

COUPLING MECHANISM OF EVAPORATION PHASE-CHANGE
LIU Qiu-Sheng

WANG Yang

JI Yan
(Key Laboratory of Microgravity/CAS, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

A new model of the pure evaporating liquid layer in contact with its own vapor is
proposed to study the behaviors of evaporation thermodynamics, especially in microgravity condition

where the interface-tension-driven flows dominate and the thermocapillary convection is coupled with

are found and explained.

evaporation at interface. The phenomena of heat and mass transfer at vapor-liquid interface need to
profiles, evaporation flux and convective flow fields are presented for different cases of thermocapillary
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be studied. The coupling of thermocapillary convection and evaporation effect is analyzed numerically

in present paper. Different evaporation modes and the corresponding numerical results of temperature

=

convection with evaporation. The influence of evaporation Biot number and Marangoni number on the
lation; microgravity
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interfacial mass and heat transfer is investigated and three different regimes of coupling mechanisms

evaporation; interface with phase-change; thermocapillary convection; numerical simu-
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Fig. 1 Evaporation and convection model of liquid layer
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Fig. 2 Temperature profiles at vapor-liquid interface for different Biey and Ma numbers
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Fig. 3 Local flux of evaporation at vapor-liquid interface for different Biey and Ma numbers
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