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Planning the Blind Position Considering Thermal Performance
in the Intermediate Space of Double-Skin Facade
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ABSTRACT: The blinds in the intermediate space are installed to block the direct solar ra-
diation. As the blind divide the airflow of intermediate space into two, thermal performance of
Double-Skin Facade (DSF) are affected by the blind position. Therefore blind position should
be planed with careful consideration in order to maximize the thermal performance of DSF.

In this study, CFD was performed to analyze the effect of blind position in multistory-type
DSF in variation of other DSF elements. The simulation results showed that the case with
narrow depth of intermediate space and outlet on upper side of outer-facade, it is profitable to
place blind as close as possible to the outer-facade. In the other cases, the blind should
maintain 0.15m distance from outer-facade.

Key words: Double-skin facade(DSF, ©]%¢13), Blind(&&8<% %), Intermediate space(ZF & 3),
Thermal performance(@4 %), Airflow(71%), CFD(A AL 9 &)
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Fig. 1 Thermal mechanism of DSF.
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Table 1 Modeling elements and boundary conditions of DSF

Modeling elements Boundary conditions
%i’:ls u=v=w=0, T= T, Qwuwr
Outer facade Inlet
Outlet u=v=w=0, T= T,,, atmospheric pressure
Intermediate space Blir}d ~ -
Grating free area ratio
Glass
Inner facade Wall u=v=w=0, T=T,;
Aperture '
Ceiling u=v=w=0, T=T,,, heat transfer coeffcient
Floor u=v=w=0, T=T,,, heat transfer coeffcient
Side wall symmetry
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Table 2 Classification of the DSF elements

DSF elements Flow related factor
Glass -
Outer facade . .
Aperture position, size
Size height, width
Intermediate space] Blind position
Grating free area ratio
Glass -
Inner facade . .
Aperture position, size
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Fig. 2 Cross section of DSF model.
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Table 3 Description of DSF model

DSF Description
Type Multistory—-type
Orientation South-West
Glass 8 mm single glass
Outer 1 .
uter facade Outlet 30 m % 0.7 m (length X height)
Inlet
. Volume 30 m*x 0.9 m X 15.8 m (length X width X height)
Intermediate space "
Blind Roll screen
Inner facade Glass 24 mm pair glass
Aperture 15 mx 1.1 m (length X height)

Table 4 DSF material properties

DSF elements Trans(m%i?sivity Reﬂ(eoc%)t;vity Abs((zgtion Emi(i/ii)vity (Iév—/\g.h:r?)
Outer glass (8mm SG) 69 27 19 84.5 1
Blind (roll screen) 41 48 11 09 0.06
Inner glass (24 mm DQG) 36 33 21 84.5 0.14
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Fig. 4 Surface temperature of inner facade ac-
cording to width of intermediate space.
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Fig. 5 Surface temperature of inner facade ac-
cording to size of outlet.

HEe - o9 - 4B

Hoj RolA =
& T3 ol
FEEZHRY ze
4ol distd #

A8 o Fig. 5%t o] &7
Azl g WEeule] R =7 A Aot

() 9% AFRY AN wE JF¥Yst
FA ANE oF9H ARe) JuHs} AHE
B}-%g}c:} Zzza OB—_EO] 07m9+ 1.4mel o“r‘

Ty —
Outlet S

e

=

B:
Inlet /B T 1 / T 1
Inlet-Outlet: B>-T%  Be-T) Bi-T: Bi-Ti
"B: Bottom aperture, ~T: Top aperture

Fig. 6 Various positions of inlet and outlet.

L 34
20 BTy
O~
s Qo Ba-T,
33 B

© =T
E & 33
o=
° 5
S 2

c
£ €3 : :
3
w

F 2F  &F

(a) Intermediate space width: 0.7m

L
23
8'0
@
£ O BT
@ 33 =
2= BT
O o 2
O c
8 e
5 32 : -
w

1F 2F 3F
(b) Intermediate space width: 1.4m

Fig. 7 Surface temperature of inner facade ac-
cording to the position of outlet.



olFdY FEF €4S AP L= HAA A 625

2 7R 929y QPR 9x¢ me 3
e ANsgh olFTdN g AAsd 9
293 AT 9AE Fig 63 zon, B}
Z = Fig. 7% 2o

#2077 9=9ue] s Y ASBY,
959 47 wgor 4RI FI FYso B2
AT WE9T Apol2 WA oFsoz s
12 AUeE 448 WAt 48S B &
2771 929 me] AR AANT A(TY), 4=
959 EAzd Aolo] FAHY wo] 1 8o
A F27E o ¥ MAYsE Aoz
UEhtth £33 Zo] Z718uetE Fig. 79 (b)
s} 2ol 9st A AFPL Holy 9299
ATR gAo B 22 2 Ao nAE o
Fe Az & Fol7t dE Aoz Yyt
4. 2a1olco| gxjof mE HetHE I}

olz93el 7lFo FFL MAE A Hr}
azr-g— vlgoz gt e wE 9

& gy A8 o)F9y Rue Mo
%7}7) £ Fig.33% gos 23 ) 7 REX
2 AUz 9ues ARE FHoT 1 YL
7 7hah Lok,

4.1 AlE3olM Case ¥ =

SM R Jr A3, FEF Zo] o]F 9
59 Fol
BFel & ATRe AA7 FFgFE 7HA
Roez veyd. ol& x£§38td Fig. 8% Z
of U= F¥HItE AE Ty 2dE
AR
AlEHolY 202 A AT oFAH A
ot FUsA AHEHAon, EA= HAAY

e jll/ T - 11-/_
(a) A-1 (b) A-2 (c) A-3 (D) A4 (e B

Fig. 8 Evaluation model.

case® ©|Z9¥ Ald 2 23zA"2 %9
Table 58} o] Ex3 o] &9 7o) AHFH
A% 7 49 9e) Agst 015mel B, FF
9 FYo YRt A-E AA}AT.

42 gelelc x| M- AEHyolH

2 & F(Model A)

S5, &7 WE99
o] i AA=o gl olFold E‘*‘(model
A-1)E T2 Fig. 99 &5 2 7179 £33 ¥
o Uelgd nie} o], g}=¢vle} 237 ;\}
°19 A7t 015mY q 7FEE7E M w2
I gAY 2ER M B e 7 9
ool dAE FEFE HE FYEA AF99
o g2 Apole Bl do] FAHEd, of
W 2 Fzo] 0.16mRET F& AT 48F VF
7 eAEA @l FEE Aol HEFE B o
AUstAl @71 dfolth. vtHe] 230 9
29304 0.5muct o oA U AF, F
WZ9dd ARE4E INE FHe wdA
2 Ag3e E23dd 93 Az do] #94
5o Table 63 Zo] WEde wHL =} 4
8¢S & £ U WEAM model A-19] °]F 9
e A= dudA dy HoAARE 44

ol
oW —
o
=

i

T

Table 5 Simulation case

Model : Cas<'e " .
DSF depth (m) Qutlet positon Blind position (distance from outer-facade [m])
A-1 By-T: 0.07 0.15 0.35 0.55
A-2 07 Bo-T 0.07 0.15 0.35 0.55
A-3 ' Bi-T2 0.07 0.15 0.35 0.55
A-4 B,-T 0.07 0.15 0.35 0.55
B 14 By-Ty, Bo-Ti, Bi-Tz, Bi=T1| 007 0.15 055 1.25
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Fig. 9 Velocity and temperature distribution in the intermediate space (model A-1).

Table 6 The simulation results according to the variation of blind position

Model A-1 A-2 A-3 A-4 B

Effective distance from ‘
blind to outer facade (m) 0.07]0.15(0.35]0.55 9.07 0.15(0.35|0.55|0.07(0.15{0.35{0.55}0.07]0.15|0.35{0.55;0.07|0.15(0.35{0.55

Mass ﬂ°‘}’k;S at outlet \ 011 39!1.18|1.07 0.960.88(1.10/0.94/0.99| 1.081.12|1.08/1.00/0.97|1.141.05{1.69{1.20{ 163|107

Air temper(a%l;’e at outlet 35.0134.8/34.9{35.3 351 34.534.8[34.9{34.7|34.6/34.6(35.1135.1|35.1{34.8|34.9(33.9|34.1|34.4|34.5

Surface temperature of -
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intermediate space (model B, 0.15m).
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