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The heat transfer simulation research on the forced
ventilated thermal insulating wall

LIU Lin', YU Zhuang', ZHANG Hui ', WANG Wei*

(1. School of Architecture and Urban Planning, Huazhong University of Science and Technology, Wuhan 430074,China;
2. School of Architecture and Urban Planning, Anhui Jianzhu University, Hefei 230022, China)

Abstract: The heat transfer performance of a forced ventilated thermal insulating wall was simulated and analyzed in which the
indoor exhaust is utilised. And air flow velocity and temperature in the cavity of the wall are discussed as well. The influence of
different ventilation rate of the air cavity and different temperature of the outer wall surface on the heat insulation performance of the
wall is analyzed. The results indicate that the wall show high performance in heat insulation, the flow air in cavity can take away
more than 90% of the heat quantity transferred from outside under the summer working mode. Meanwhile the flow air in cavity can
reduce the temperature of the inner layer of the wall effectively which can contribute to decreasing the thermal radiation of the indoor
wall surface and improving the indoor thermal amenity. Thermal resistance of the wall increases with the ventilation rate, which is
beneficial for improving the performance of the wall. And a linear relationship between the average velocity of the air in cavity and
the thermal resistance of the wall is obtained through fitting method.
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Fig. 1 Heat transfer of ventilated facades
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Fig. 2 Scheme of the forced ventilated thermal insulating
wall

AT 5 A 32 2l 3l X e A PR i R b R
T A v 1t DX i 5 T A A U BB A R Y
BiH BIME RS Zl X R TR TR AL, B
AR RRE BRI, FHAEE AR B A%
WML 2 ] E . RS, B3
A FAMLBBGE XK A HERGEN 2R )2 5 FE T
R B IRTCE S KL, il 2 Sk AR A 7]
2. 3mSR R = AR MR TRIREE
Bt~ v L2 2 R SR R DRI AN , QR 2 B

TR R A 3 Sk DA DU 8 4 ALK -
Sk AL A2 5 5 A SRR BE T A A et TN

AP Z 5K DY ER SR 23R 2 T A B T ]
R TR BN T 2R R 25 P BE T B e, 1&
HadFEamE 1 pis.

ASCHGE AR 2 — @ i TR BE, 38 XUE ek
AR NERGERE . 4568 RIMEIZE1T RS 5L
P, XIS ) (1] J2 00 R B B A5 v IR B R R4S
PIRIFISE . #fE CFD BUE R b DL N AP 5%
TR JEAE IR, WIAE A ORI S 5 iR 4%
Pl f, NE R ENIMNE RS ENIPRSEE K
X S . SR IR BEAE R B P Ak T AL A
KA SR B B F L BRI, BT
XF 2 A A T R I 4 B 2R BOIER B AR A R 1Y iR
Z% . PRIMA SO SRS A B A2 i BEL A 5 P9 758 v ik
ZAEH TR, A ENIMNE R S5 E N IR
) A e BB B . X BT A 5 1 = i X i SR IR B
PO, BT a2 R)2 W XAE F Rk B 5 h
B R BRREERE, 2 A 1 -5 PR5E ) A e R peL
P B B BH L IR . &5 & TSI E N S
B XS IR R B 8.7 W/(m® K)+22.1 W/(m*> K)™,
BN AP I TH 5 8B ) 4 6 I e bt BEAN A 354K B
By 1.122% (BHRFF 4 00 1 B5RSBEE /N
BFPFREARE]) . BB 2 A T B R T
S5 A2 38 XU A P BHL A B B 2K
2 CPDEERBERITEIR
2.1 BMXSMERY CFD i+ E =R

n _ESCRT A TN SR A — € Bt 1] B Py i XU A%
A E J5 B A E RS AT FE, LT R AR
w1, AR RO SRS ; 2, 2R
) )2 9 22 RO AS P 4 2 i A

BERUR FIEA S AR RS, HTFERAEEE
X 60 mm, A Y B fERHUSI A S B N I
IES, WA RUR A i R 2 ] SR AR K A,
Bk ko — e BRI R RS A RE T A R
AR XD A . SRR A SR AR AR
TG TS S mEa . T ERA
DO #i#d, FEvtSiHefs B R RmE A8 KK, B
AR BBAR . R AR PR
H velocity inlet; H X0 R outflow; ENAI MG H
4 B R EAEAE A H R4 A s 28R 0R)2 B EE T
RO BEH ; HoRBEm MW B . 25 600
ZUER)G, BB BFRERBEIEHRI&E.



552

XUk, 2 2l X R R RS M R T T 289

2.2 BRIMERYIERERHETR

ANV ST R FH 038 XU ZE A BT N 2 B
BRI IR T 8 PSR . B HRAE 2T
MR GEN, il B RO . SR
FHYHAESBONT 2R 1 R .

R 7 Y S S S B - 7 2013 27 6-8
HEWNZSIN RGTTIRIE , 8 XG55 = A 5%
T it EERE DR $RAE 31°C 5 8:00-18:00 Hif ] BE Y A
WL AR 35-45°CZ IR Ak, i BEIEE B
18 56.9°C . FREEE FUE KM% 2 A2 KR
&4 Pitaa e, 2/ 2 738 K 43 5
0.5m/s A1 1my/s. S HF5EA [R1E XA AS (7] 47135 v ik
BEXS S AR AL PR RR B RO, 3% 8 TR B X
At AR AT BT A, BRI TOL AR 2. 1M
10 KI5 A/MEE T i B PR 45 31°C.

®1 EFREMRRIESH

Tab. 1 Thermo-physical characteristics of the ventilated
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Tab. 3 Experimental data on the ventilated facade
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Tab. 2 Cases of calculations
SRR AL C R AP
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TH 1 45 129.6 0.25
TH2 45 259.2 0.5
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TH 4 45 518.4 1
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T8 50 518.4 1
TH9 55 518.4 1
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Fig. 3. Comparison of the validation of the CFD model
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Fig. 4 Velocity distribution of the vertical center section in

the air gap (Case 4)
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Fig. 5 Scheme of the points for data acquisition
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Fig. 6 Comparison between the velocity at the points for
five cases
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Fig. 7 Temperature distribution of the vertical center
section in the air gap (Case 4)
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Fig. 8 Temperature distribution of the transverse section in

the air gap (Case 4)
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Fig. 9. Profiles of air temperature at different height
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Tab. 4 Results of the thermal calculation
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Fig. 10 The ventilated thermal resistance as a function
of the average air velocity
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