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A time domain recursive algorithm for solving the model of
coupled heat and moisture transfer in building wall
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Abstract: A time domain recursive algorithm was used to solve the model of coupled heat and moisture
transfer equation through building wall. The calculation was carried out by using algorithm in wood. The
recursive algorithm and the finite volume algorithm were separately used in the time and space domains
respectively to obtain the linear equations of recursive form. The results were compared with that of finite
difference algorithm and showed that the result of algorithm agreed with that of the finite difference
algorithm, analytical solution and experimental data. The algorithm can be used to solve coupled heat and
moisture transfer model in porous media. The change of the time step has slight effects on results and
increasing time step would reduce the calculating time .
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Fig.1 Schematic diagram of wall
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Fig.2 Schematic diagram of control volume
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Table 1 Model parameters
Cn/ (kg * C,/ 8/ k/(W o o/ D,./(kg *
T,/ C Ti/C
(kg« "MD" (J+(kg+K)™1) (MK 1) (me+K)1) (kg *m %) (mes+ M) 1)
0.01 2 500 2 0.65 370 2.2X10°8 10 60
T,/ C l/m hi/(J s kg™ my, /M mi/M mo/M Y e
110 0.024 2.5X106 86 45 4 0 0.3
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Fig. 3 Change curve in temperature with time at

the center of the wall (x=0.012)
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Fig. 4 Change curve in moisture content with time at

the center of the wall (x=0.012)
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Fig. 6 Distribution of vapor content in building material

18 3 5 RO i e i DA B S B ) B R R
ZEB/NH R ZE VTR AT LU Z 00 a BN IR T %5
T A TE W P AT LA R SR A 5k 1R D9 BRG  5 £%
LRIV

T BTSSR RS04 I 18] 25 4 14 38 O T304
JEE P9 5 W0 g I SR 3 U R O B 3 5 A PR 2E 0 1 B X
B AT TXF L, 25 2R AN 7.8 Fron . B A
IR 35 C L AHXHREE 8000, % il B 25 C L AH X
JE 6020 APRHYIEEE R 0.1 m, KRR SHILE 1,



ﬁ?’ﬁt% //qks Cqu edu cn %‘ = R ” i‘tﬁ‘ MR 7%\35/\ 8 Hj—i&ﬁ}j%ﬂ-%: * 151

KR BEAE 240 ho AR A B AL SO T R Y
PR RSSO 17,

311
0 AT AT
291
&
=28
27
26
25
. . . . )
2 5 10 15 20 25
[Z
(a) B3 M RIT R
31
L a—n
&
s
25 F
) 5 10 5 20

t/h
(b) AMRESEE
H: —=-1-100s —s—2=3600s —a- 1=7200s

B7 AEMBEZK TS SBERE
B 18] 22 4 H# £k (x=0. 05)
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of the wall under different sizes of time step (x=0. 05)
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Fig. 8 Change curve in moisture content with time at the center

of the wall under different sizes of time step (x=0. 05)
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