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Numerical study of film condensation process of steam with
non-condensation gas on vertical plate

WANG Xiao-jia, TTAN Mao-cheng, WEI Min, YI Qiu-jie, LI Ya-peng, JIA Wen-hua

(Thermal Sciences Institute in School of Energy and Power Engineering, Shandong University, Jinan,
250061. Email: Wangxi‘)S@mail.sdu.cdu.cn)

Abstract: This study established a two-dimensional CFD model and numerically studied the
condensation process of steam with non-condensation gas. The improved Wall Condensation
Model (WCM) and Volume of Fluid (VOF) were combined to investigate the change law of
non-condensation gas layer and liquid film. The source terms of steam and liquid film were
added to the convergence equations through the UDF, and the reliability of this numerical
simulation results was proved by comparing the calculated results with the experimental results.
The calculation results showed that a high concentration non-condensable gas layer will be
formed in the early stage of the condensation process, with the deepening of condensation
process, the non-condensable gas gradually diffuses back to the mainstream. Meanwhile, the
dynamic phenomena such as fluctuation, sliding and shedding of liquid film will occur. The
condensation heat transfer accounts for more than 90%, and thermal resistance of liquid film

accounts for 20%—26% in the total thermal resistance.

Key words: Condensation heat transfer, Non-condensation gas layer, Heat and mass transfer,

Condensation mode.
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