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Modeling of the Transient Heat,
Air and Moisture Transfer in Building Walls
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Abstract: A coupled heat, air and moisture transfer model, which takes into consideration the heat
transfer, moisture transfer and air convection and their coupled effect, was developed to predict the distri-
bution of the temperature and humidity and to investigate the rule of the coupled heat, air and moisture
transfer in walls. The temperature, relative humidity and air pressure were chosen as the driving poten-
tials. A program based on the finite element method was developed to calculate the governing equations.
And the numerical results of this model were compared with the internationally accepted HAMSTAD
benchmarks, and the results agree well with each other.
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Fig. 1 Temperature distribution
at the distance of 0. 05 m
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Fig. 2 Moisture content distribution
at the distance of 0. 05 m
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Fig. 3 Temperature distribution
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1201
110 ----CTH
A N TUD
lgg_ ----=- Technion
~ - NRC
T 8¢ L FRHEEE R
= 70
& 60}
16 50
?ﬁ 40}
30
20F
10F
%1020 30 40 50 60 70 80 90 100

] /d

B4 MHAEEHOLImANLEESF
Fig. 4 Moisture content distribution
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201
! ----CTH
L e TUD)
16 --=-=- Technion
14 ---+= NRC
p 12 —ﬁ@ﬁﬁﬁﬂ)éﬁ%
# 10
E g
6
4
2 .
O 1 1 1 1 1 1 1 1 ¥ NI |
0 10 20 30 40 50 60 70 80 90 100
1)/ d

B5 MABEEHNO.15m i RESH
Fig.5 Temperature distribution
at the distance of 0. 15 m

e 7 AE 8 P B BN SR 5 HAM-



196 W K A AR RO

2016 4

STAD 53iF 52 | W) 4 K 4. Il o TUD, Technion,
KUL, TUE, CTH fil NRC #7552 5 HAMSTAD
T H BB LA I A 0L 45 S i A A T A 4L 4
SRR AR ST B R R (A5 IR

130
120 ----CTH
mob N TUD
100L werm e Technion
ook ---+= NRC

— FRERRELSR

HIR (kg.m®)
g

1 1 1 1 )

10 20 30 50 60 70 80 90 10

1 s L

fif 1]/ d
B6 MHEHBREEHROISmAHERELH
Fig. 6 Moisture content distribution
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