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Numerical Investigations of Coupled Heat and
Moisture Transfer during the Operation of Energy Diaphragm Wall
Huang Lin
( China Railway First Survey and Design Institute Group Ltd, Xi’an, 710043 )

[ Abstract]  Current domestic and international research on energy diaphragm walls focuses on the thermal performance and
mechanical behavior. However, heat exchangers integrated inside the diaphragm wall will induce an impact on the wall and the air
inside the building, and there is a lack of attention on the coupled heat and moisture transfer during the operation of energy
diaphragm wall. This paper analyses the coupled heat and moisture transfer processes within the energy diaphragm wall, focusing
on the temperature and humidity changes at the interior wall surface as well as the sensible heat, latent heat and moisture flux
through the wall surface. According to the different operating conditions of the heat exchanger: heat injection in summer and
extraction in winter, both the temperature and humidity under different heat injection/extraction levels are investigated. Results
show that the flux of the sensible heat through the wall surface reaches its maximum level during the winter and summer. In
contrast, the maximum flux of the moisture and latent heat occur during the transition seasons. Both the sensible and latent heat flux
increase during the summer months when the rate of the heat exchanger increases.

[Keywords] Energy diaphragm wall system; Heat and moisture transfer; Wall heat and moisture flux
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Fig.2 Comparison of numerical and experimental results of coupled heat and moisture transfer in gypsum board
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Fig.8 Distribution of relative humidity and temperature of soil and other envelopes under different load modes
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