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Analyzing Software for Heat and Moisture Transfer of

Thermal Wall Insulation in Cold Regions
ZHANG Jiuhong ,ZHOU Zhanfan ,LI Jin ,HAN Zhen

(School of Architecture & Urban Planning , Shenyang Jianzhu University , Shenyang ,China, 110168 )

Abstract : The purpose of this paper is to judge whether the wall is condensed according to the in-
crement of moisture content of the insulation material ,and to propose a reasonable design scheme
of the wall insulation structure,to realize the building energy conservation. Based on the wall con-
struction, environmental parameters and material parameters the temperature field and moisture
field of the wall were calculated. partial pressure distribution curve of water vapor and saturated
water vapor for wall was drawn out. The theoretical calculation results show that the wall is inter-
nally condensed,but the weight humidity increment in the heating period is Aw =1.000% <15% |,
which proves that the design of the wall complies with the requirements of GB 50176—2016. On
the basis of the calculation results, some suggestions for the possible structural damage were put
forward. After the addition of the gas barrier layer,it was calculated that the structure did not con-
dense after the modification. The structure calculation method can provide the design basis for the
thermal insulation structure design,and also can be applied to the actual engineering. For example,
structure data simulation and technical transformation for the existing building wall insulation.
Key words : condensation ; heat and moisture transfer;wall insulation ;cold regions
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Fig.1 Condensing curve of enclosure structure
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Fig. 2 Insulation wall structure
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Table 1 Physical parameters of materials

g/ ARHE R/ SR HIRBIBEREY
A2 FR
( kgrm™) mm (W-(m-K) ™) (g+(m-h-Pa) ~")
REDK 1 700 20 0.870 0.000 097 5
YR 1 900 240 1. 100 0.000 105 0
EPS {##/Z 20 80 0.039 0.000 016 2
USRI 1 800 20 0.930 0.000 021 0

2.1 HERE
PASRAL 326 BRIE Ry FE Al ) 28 3 X 1 9

Hu DX Y SR ORI 5 R, LA heml BREE R Y
Javascript 12 55 15 5 0 HIAE TR,



302 ThoBH A KW (H KRB 533 4%
IFERAEWAE 3 .
Fh
/ tiatudm, i m B //
f
bk < o g |
1P | | L HOPfH | R SR B B AN e 3B

| * * Hy=H+H 3+ +H, R=0.11+R+R,+***+R,+0.04
| Pepo- 0| | PPu o] :
; RN R

ERAREARIE: kSR
milH 6.1 +l(ti—t=),m=1,2,3,-",n

P,P- % (P=P)m=2,3,n i

) R 0,0,,0.,0 401
SBIRABP,P,, -, P f

| mRkESSEIREE |
i

0,0, 0,,0 BB
%ﬁﬁéﬁqumpns"'vpmvpn
|
=

3 R
Fig.3 Program flow chart

PGRAL 6 10T DAMERR 0B A 38 T 7R BB H,
22 B/ YA K M N 3 Z%” )
mE?z\FEEE/v&%. @ﬁ*ﬁﬂéﬂfﬁ/‘ﬁﬂlﬂ R, = Z d, ZR +R, +R, +R, +R, +
BB TR RS AR I M 37, R A,
R R BV R . 25 A ARV B, W AT AR R A5 Re =2.364 (m*K)/W, (5)
A ERTRA R B T N SR A bR R 40 £ _ d, 0.02
Hy = X 0.000 097 5

TR L R S AE SOV S X TR] A Mo .

" e 0.08 0.24 0.02
2.2 BRI R 0.000 016 2 © 0.000 105 " 0.000 210
2.2.1  BEURAGEEERI KT S 381, 495

(1) 5 F 2540 1 SABH R, 5 B K



52 1) SR IUZLAR " i DX AR T B 1A PO 8 B4 b 303
(m’-h-Pa)/g. (6)  AWEREIRFEIIE T AL KR AL, BT LA
(2) =N TR ZE R P WGP 4l i A A Ve .
P 2000
2t =18 CTHI, &M P, =2 062.5 Pa, 188781 963 8 kes
P =P ¢ =2 062.5x0.6 =1 237.500 Pa, 21500 1
= 121p.354
Moo= -11.2 CH,#18 P, =233.3Pa, & 12855
& 1000 | 907.868
P, =P, ¢, =233.3 x0.55 =128. 315Pa. p2
N . ¥
) BRI A NS RREERUK % 5 P,
=P 0.6 244
AR )
. 3254._5}}}!.15

F N2 JZ IR 6,, N

R+ %R,
0, =t _T“l -t),
m=1,2 - n (7)
ARG INA LR 6, SR
WAKFESE S P, a0 2 FiR.
R2 FMZEEE 0, KX RIRAKZESET P,
Table 2 Structural layer temperature and its corre-

sponding saturated water vapor pressure

gauge

e 6,/ C P, /Pa
i 16. 600 1 887. 800
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3 13.700 1 566.500
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bution after transformation
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