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Mathematical model and its validation of coupled heat and moisture

transfer for multilayer wall

Huang Jian’en , Lyu Henglin , Feng Wei
(School of Mechanics &. Civil Engineering, China University of Mining & Technology, Xuzhou 221116, Jiangsu,P. R. China)

Abstract ; Its rationality of temperature and water vapor partial pressure as driving potential for coupled heat and

moisture transfer was demonstrated based on non-equilibrium thermodynamics. As water vapor partial pressure is a

function of moisture content and temperature, mathematical model of coupled heat and moisture transfer for

multilayer wall were established according to the theory of total differential. The approximate expressions between

humidity content and relative humidity of air used in Budaiwi method could be avoided. The coefficients of

mathematical model were simplified and could improve efficiency of solution. Its validation was illustrated by

contrasting and analyzing the simulation results of a multilayer wall.
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Table 1 Material parameters of multilayer wall
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Fig.1 Water vapor partial pressure distribution

inside wall(z=100X300 s)
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Fig.2 Temperatures distribution inside wall
(z=100X300 s)
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Fig.3 Water vapor partial pressure distribution

inside wall(z=600X300 s)
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Fig. 4 Temperatures distribution inside wall
(z=600X300 s)
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