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A Vapor-Liquid Phase Change Model for Two-Phase
Boiling and Condensation

SUN Dongliang', XU Jinliang?, WANG Li?
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power
University, Beijing 102206, China; 2. Beijing Key Laboratory of Multi-Phase flow and Heat Transfer of Low-Grade Energy.,
North China Electric Power University, Beijing 102206, China)

Abstract; A vapor-liquid phase change model on the basis of the volume of fluid (VOF) method
in FLUENT was proposed to solve the two-phase boiling or condensation problems. This model
is suitable for the case where one is unsaturated phase and the other is saturated phase. In the
model proposed here, the unsaturated-phase thermal conductivity and specific heat are actual
physical parameters; the saturated-phase thermal conductivity is assumed to be zero and the
saturated-phase specific heat is assumed to equal the unsaturated-phase specific heat; the
interfacial mass-transfer rate is determined only by the unsaturated phase. In addition, our phase
change model was verified by the analytical solutions of the one-dimensional Stefan problem and
the accurate results of the two-dimensional boiling problem. The work will lay a foundation for
the application of this model.
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