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Interfacial condensation of rural building external walls in Northwest Areas in winter
ZHU Yiyun, HAN Yan, SANG Guochen

(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)
Abstract: It is very cold and dry in winter in northwest areas, and the differences of indoor and
outdoor thermal and humidity are obvious. Due to the large rural building shape coefficient, the
winter condensation of wall exists clearly. Based on survey and testing on indoor thermal condi-
tions for the rural buildings in coldest months in winter, taking the rural buildings in Ningxia ar-
eas for examples, the paper employs the steady-state heat and moisture transfer stratified analysis
method, and analyses the characteristics and influential factors of condensation of wall construc-
tion interface. Results show that the model of wall construction affects the condensation of con-
struction interface greatly, of which the wall with non-insulation and external insulation energy
saving structure is not easy for the condensation to occur, and that the construction interface of
wall with internal insulation energy saving structure risks large condensation; accordingly, the
thicker the thermal insulation layer is, the more serious the interfacial condensation appears.

Key words: Northwest Areas; rural building; construction interface; condensation

PY b X b Ab B TRy PES iR & T ‘
PIBAE PR R TR RBEEE TR A5 e e s SR R B BT

FERE AT IR R AR AT R T S R R SR
PG5 R 2 TR I KUK . Bl R 45 52 L4 b 1 L 45
KA B I IR T A S R X S A
9 B PR B 5 1S T OF 2 10 R A SR A L B ) A 5
A . A WEFE X B 44 ) R T 2 58 L4
KR Z o H X H 3 51D N AR 4 B B 4 G TE R
UL LIRS i 1 B 2 R BTH AT A AR R AR
SCRLT B T X 0] AR AR 2 4 S A 5 RO 4G
F4 22 B 1 FATRAE FH o %1% 4 X S A5 2 550 1] 470 445 4 7Y
T FRAY 36 45 I T 45 R 1 DL EA T T 285 T .

s HHA: 2016-03-05

THEHIBGX P DHATrEILE . 477 1.
5 A XL A R BRI S # R A B A
PEALH X AR e . % X AR SR AR L A
BIS RN 876. 1 hPa' " AR B AR E 54. 761,
FEFHAE 5 C~10 CH, ZH KA FZHEAE K,
FENEWRER KB E I ER, EIMEIEE
AR K ZER R BN K ER NN E, 5
T B 47 4485 P 3 T B P 3 R AR e B 4G R

PR T 2015 48 1 AXF T E f DHIX £ R

EeWmMB: MFXARBFILETBITH (51278419,51378424)

EER AN KRBT A A8 L BB BTST 5 1]y 1 571 A

LR A . E-mail: zyyun@ xaut. edu. cn



RERH LG TIIE S R ST 0 A 15 2 T 4% B AT 5T 279

AT T SR w24 i AN £ O 370
mm K £ S0, A 20 mm KK L 8% R B A
0.5(m* K)/W fEHM AN 1.54 W/ (m*+K), 8
ARG A A LR 2 R A BT R AR 3R T E O
i AEL 1 BR .

(a) o O
P T R A P R T S TR 4 A AR

Fig. 1 Inside of test building exterior wall and real

temperature distribution
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Fig. 2 Surface temperatures of building envelope in winter
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Tab.1 Four types of wall structure and thermal parameters
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Fig. 3 Internal surface temperatures of different

structural wall
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Fig. 4 Water vapor pressures at different interfaces of

different structures
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Fig. 5 Vapor pressures on internal thermal insulation wall
structure of each interface water with different heat

preservation layer thicknesses
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