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Research on Heat Transfer and Flow Properties of
External DSF with Built-in Shading Shutters
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Abstract: Based on 3D physical models of the external double skin facade (DSF) with built-in shading shutters, the
material properties of the interior and exterior skin facades can be worked out by using WINDOW software. The simulation
of solar loading model of the temperature field and velocity field, which can be found in the hot channel of double skin
facades, can be achieved by using FLUENT software, thus obtaining the temperature and flow properties and the dynamic
insulation efficiency of the hot channel. The study shows that the temperature and velocity distribution in hot channels,
both working in a coupled manner, affect the the insulation performance of double skin facades.

Keywords : double skin facade (DSF) ; thermal performance ; solar loading model

0 3I8 S A L R A PR A AR B KLy 2 A

WZ 18 X FELS (double skin facade, DSF) J&—Fl [, DSF AI53 Iy SMEIRCRA fRFRa. SRR
BEAEE A S AT W R UE AT R R e gy SRIOPURRRRRI, SRR L FOrReA R R
WERSE. DSEATN . SN, WERsNERER 1 AUEE RS E A SO, Sl AT
I — B, TR O AR, iy PPROELE N ARG RIS, e R

WHBEHE . 2016-07-28

EEWB . WHAHAF TR RSB RS H (13A001), BIREUERIMOIEESREITH (CX2015B570)

EEGIN . FET (1978-), B, WARFTA, WIm Tl RARIEEZ, PRReEdi A, WA S0, FEIFr R
PHREFAR, E-mail: zywang668@126.com



CiRE FEE, &

A LTS P M B2 38 s A P 5 W sl R BT 7

2 RARHSEE . DSF A 20 42 90 455 A [E
PIE, EREENI P Z A, HEE2H T RENE
— HEA BB B R . DSF B IE NAFER
FIR A e ad iE, ENIMNREE S ) DSF 145
S HH SN DSF BT R A4 5 m, vEm
M HATRERCR . HAT, EWAMEE 2R ABUER
U 4T DSF BT rEREFoE, Hidh DR AIR
gh 1% ( computational fluid dynamics, CFD ) Jikfx
Mk . Gan G. H."SR ] CED AL FUI DSF B %14
PRt | AP AL R B, H. Manz 5RO
SRR 5 CFD BERRR G 17k, 47 DSF 1
e ikt . H. El-Sadi s ]l CFD #48), $5iH
DSF #uill il NI M AH S AR R Z 4, T
L 17 A Ay AL 0400 T X A T P ) O
KAAE R E M, A. Guardo-Zabaleta 2513 1 CFD
BT R R 25 S EOREET TS50 DSF 5 gt 52
& H X% DSF A4 K PH 4 5375 4 52 i e R 1Y) P 3 3%
ERERETERE, [RIET, 3 JCHGHE E A9 BE L AT DA
DR BRES AR AGE . XEE SR CFD 7 ik g v 4
PR IR BT ERELAY , WFE T 2 TR
KBRS B L 38 U T8 BE DA K 3t BH % B E N [l
BT DSF 25 ER. ENES SRAE N 2%
BLAFE T WIS Fl CFD AHZS G 1 1k, XL B) DSF
R T HEREHEAT BRI A0 B, 2 1 T B AR ML ARl B
DSF (R FHBEM A T e . MERETREER T
PUE 5 XUE R [/ A A9 DSF B9 CFD #4854k, F52
B IR T AR I 1 ) R

DSF ff#ad e 2%, WmREZL, B
ARk, H AT DSF AUBFST 32 2 0A 24 X st
R R, Hidw gk @ g sk, mz
W A S A, e O B 4 i DAL B A T A
FURIAI Y op |l DLARAS F AT R A BN 25 SR . AL
HENT T P B E SIS DSF ) 4R, R
RS Mg g m i BERE . R, RHA
WINDOW?7.2 il FLUENT % {44045 51 7524 DSF #4
T T P I 3 N R S A T AL A AT

1 WERBERDREN

1.1 #piB4Esy

EN . ANREERTZIFE 0 DSF A, gk XU
P4 T 2 L S AR SR B O T, BN R S Bhad
R RBE T o S T HERR TR L PGE E P 1 AR RR AR
FEPE, AT RE IS Hb S HGE 1B N ARG, A
SCHENT = HEP PRALAY I HLAE XU 15 A Y

FRET I, A i SMBRE 45, IniEl 1 B

AR, SORELE R PRt . XUy
WLREME T K, I HLAEA T WA DL 45 R A4 AT $2
TR X TAMIERR DSF, Ui 5% N R
ToR A, I AT L2205 P DX, 0 P B
IR U B BAY L AR PR BT, 3o BRI A
oy AR IAE g8, ik 2 Ps.

N s

N T s (#2)
N s

L W (U2

NN — R

B | DSFZ443EiRE]
Fig. 1 3D physical model of double skin facades
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Fig.2 Numerical computational domain
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Table 1 Physical parameters of double skin facade
" JELJE / HE FE R FE R/ SRR E o Se g N S——
PR mm (kgom™) (W (kg-K)  (wi(m-ky OF BARECRAE
NS 8.0 2 500 810 1.000 0 1.50 0.05 0.84
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Table 2 Indoor and outdoor temperature values from Ei], —-| 2 +—L R (7)
7 am. to 19 p.m. ' 2 axj Bx,.
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EHAURE 1°C 26.5 28.8 30.9 32.5 33.7 34.5 35.3
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Table 3  Solar radiation parameters in Zhuzhou City
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9 830.9 94.1 853 36.1 -74.9
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11 915.9 79.9 940  59.7  -4538
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18 288.7 382 296 8.0 91.7
19 0 0 0 - 98.7
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Fig. 4 Temperature distribution at the different heights of

the lateral hot channel center from 10 a.m. to 15 p.m.
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the internal hot channel center from 10 a.m. to 15 p.m.
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Table 4 Dynamic insulation efficiency of double skin facades
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