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Influence of Temperature Distribution on Cross
Diffusion Level in Building Room

WANG Jun , ZHANG Xu,
(Institute of HVAC & Gas Engineering. Tongji University. Shanghai
200092, China)

Abstract: The coupling characters of cross diffusion among
heat, water vapor and contaminant gas in building room were
analyzed according to the non-equilibrium thermodynamic
theory. Cross diffusion relationship of heat, water vapor and
contaminant gas mass transfer and influence of temperature
distribution on cross diffusion level were obtained. The cross
diffusion characters and level under different temperature
distributions were discussed, for diverse relative humidity and
contaminant gas concentration in building room. The results
show that water vapor and contaminant gas mass grads are
less than zero when temperature grads and thermal diffusion
coefficient are both positive/negative, otherwise the two mass
grads are more than zero. And the higher the initial humidity
and contaminant gas concentration are, the greater the

absolute values of water vapor and contaminant gas mass grads
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are for the same temperature grads and thermal diffusion
coefficient, and influences of initial humidity and initial
contaminant gas concentration levels on the two mass grads
are remarkable.

Key words: indoor temperature; temperature distribution;
cross diffusion; transfer relationship; coupling characters
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Tab.1 Initial relative humidity and contaminant

gas concentration level

T L) BTSSR ALSy
WA/ % P55/ %
1 40 0.048
2 60 0.048
3 80 0.048
4 60 0.152
5 60 0.228
6 60 0.303
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Vh /1077

Vi /1077
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Fig.1 Influence of temperature distribution on vapor

distribution with cross diffusion effect
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Fig.2 Influence of temperature distribution on contami-

nant gas distribution with cross diffusion effect
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