418 B 1) KPBIXEZEZR(BAHREZER) Vol. 18 No. 1
2021 4E 3 A Journal of Changsha University of Science & Technology(Natural Science) Mar. 2021

XERES:1672—9331(2021)01—0102—09

RXTEMETRTEEEREPEETWEE

Frer AL, B %

(KYPFET R el Ssh ) TR W8 Kb 410114

B F: NRRERSEONEAEE T R BB R 2 R A T S A 8 A R TR 5
E 75 T A LU AN RS R T RS BN S R AR P R SR A AR B B AR T AL A (designer's
simulation toolkit, DeSTOEY 1 3B A A1 2 P9 PG 5555 SR 45 88 2 0 M 1 8 0 22 3 2 360 47 245 6%
MO . BEFEAE R R DO RAMEE AT E HiB5K A ARG @ LAWY 0. 6. 5 2R T =
FRET P G M T LA R g 45 3 n) . A Lk 45 5 AR B2 25 8 i DUR A B B A MR AR IRZ

KB A5 A ARE T 5 = NIRRT 5 0 L5 A R R

HES%ES: TUSS NEIRER: A

Influence factors of building envelope condensation in rural

residences in Wuhan during plum rain season

HE Ye-cong, ZHOU Huan
(School of Energy and Power Engineering, Changsha University of Science & Technology, Changsha 410114 ,China)

Abstract; In order to explore the influence of building parameters and occupants’ behavior
patterns on building envelope condensation in Wuhan rural residences during plum rain sea-
son, based on experimental verification, considering the factors, such as window-wall ratio,
external wall reflectivity, window opening mode and external wall insulation layer, the de-
signer's simulation toolkit(DeST) was adopted to simulate the indoor thermal and humid
environment of rural residences in Wuhan. The building envelope condensation in rural resi-
dences was analyzed during plum rain season by using condensation rate. The research re-
sults show that rural residences in Wuhan should not blindly pursue natural lighting, and
the window-wall ratio should be 0. 6. Keeping window closed when temperature rises sharp-
ly can effectively alleviate the condensation problem. From the view of anti-condensation, it
is not suitable to add external wall insulation layer in rural residences in Wuhan.

Key words: condensation rate; rural residence; indoor thermal and humid environment;

window-wall ratio; external wall reflectivity
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Table 1 Parameters of experimental room envelope

Pl 47 225 1) JERE /mm EREB/(Wem™2 k1)
S 300.0 1.070
A b 210.0 1.385
J2 Tt 215.0 1.309
P Hby 80.0 15. 625
Hhi R 145.0 3. 350
M 25.0 0. 350
Ahi] 25.3 0. 350
W 6.0 5. 700
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Table 2 Building thermal parameters
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ANEE - 320.0 1.130 WA 125.0 3.054
W& 220.0 1.515 S| 25.0 0. 350
BT 235.0 1.334 AN 25.3 0. 350
b 80.0 15. 625 ihal 6.0 5. 700
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Table 3 Thermal and humid loads of rooms
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Table 4 Indoor thermal and humid environment in two
modes of fully open and fully closed windows C
WO EERA FHER ERER RMAER O CFH&ES E&a RS
EH 25.31 33.51 19.62 22.19 31.02 12. 10
ESS7) 24.65 34.77 18.84 20. 66 30.12 12.01

RS 5L XFRAEXNTEANLATEER
Table 5 Condensation rate in two modes of

fully open and fully closed windows

BRI EBEL REE REEE FOEE dbRE RAEMR MR
EHH 0.71 0.69 0.69 0.71 0.67 0.70
s 0.65 0.56 0.55 0.55  0.44 0.66
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i 1 5 A AT B AT R 5 ) = N PO R 5
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A R0E 1k % N IR B L B A5G T 45 5 AR
3.4 MEREEMNF N

TERINY) AR S AR FE AL E LT, 0F
GEA JC AN g ORI 2 B AR 2 N TGO A B A AR R
FRZEERIE 0L, 45 R IR 6 TR 7,

AR IERBEE LT E NSRRI

Indoor thermal and humid environment with or

without external wall insulation layer C

SMERARE  THER ERSER O REER

PR g mREE S

A 25.31 33.51

J 24. 45 32.05

19. 62 22.19 31.02 12. 10

18. 31 20.93 30. 59 11.51

xr7

Table 7 Condensation rate of room inner surfaces with

AR ERBEEATHEONABE R SR

or without external wall insulation layer

SMEORIRE RN mERE vuEE dusk RAEMR MR
H 0.71 0.69 0.69 0.71  0.67 0.70
I 0.54 0.62 0.53 0.64  0.49 0.57
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