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A Study on the Energy Load

of the Curtain Wall Buildings

according to the Application of the Double-skin Facade
System

2[H}0|&* - OI=7|" - AHE" -

& ok = ksksk
olZEy” - SR - 01HE """

Bai-Hong Li*, Jun-Gi Lee”, Sung-Hoon Kim*, Gab-Taek Lee®,

Dong-Wan Kim** and Kyung-Hee Lee

***—'—

(Received 04 November 2016, Revision received 28 November 2016, Accepted 29 November 2016)

Abstract: In this study, we researched the energy load according to the change of the inner window
area ratio, the distance of the air gap and the azimuth of the curtain wall building, which installed the
multistory double-skin facade(DSF). and we compared the results with the no double-skin facade
situation as follows. With the DSF, it is better than other case, when the window area ratio is 40% and
the air gap is 1.2m on the west, south-45-west, south-45-east and east. And it’s best when the window

area ratio is 40% and the air gap is 0.4m on the

south. And on the east or south-45-east, the window

area ratio is 40% and the air gap is 1.2m is better than other case with the DSF. On south, it is best

when the window area ratio is 100% without DSF. On the south-45-west or west, it is best when the

window area ratio is 40% without the DSF.
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Table 13} 2T},
Table 1 Input Conditions
Division Input data
Location Southern/ Busan City
Cooling 26T
Indoor Temperature
Heating 20C

Occupants 0.14 people/m’

Office Equipment 12 W/m'

m), =1 39 m, A 155, A5 o|F9T A~

[e]
Hoz dAs). %%% FAE 400 mm, 800
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50m

Window Ratio 40%

40
Window Ratio 40%
%0F OneY MOPUIA

Window Ratio 40%, 70%, 100%
0.4m,

0.8m,
12m

Double Skin Facade

Window Ratio 100%

Floor Plan

40m

0.4m, 0.8m, 1.2m

Section Plan
Fig. 1 The Analysis Model

Table 2 Simulation CASE Setting
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FAAR] 40% A AR FapEe 7
CASEE $-40-0(3,400,951 kWh)¢l Ho g 3t
Aoem, 7 CASEE SE-40-0(3,557,954
kWwh)?l Zo2 FAXUTE S-40-0¢F SE-40-09]
oz {3l 2= 157,003 kWhel Aoz 32l
HAATE FHAY] 0% A= A Rt 7t
A & CASEE S-70-0(3,431,404 kWh)o.2
1] 40%9} 22 WA oz R3tFe s
A& AR Yehsta, 7 B2 CASEE E-70-0
(3,758,979 kWh)Z 1=t A AH 7} 40%
Al 70%= F7FstH oA BshEE W-70-0 (5.2
9%, 185,935 kWh), SW-70-0 (0.89%, 31,576 kWh),
S-70-0(0.89%, 30,453 kWh), SE-70-0(2.31%, 82,216
kWh), E-70-0(5.65%, 201,025 kWh) S7}3l= AL
2 FAEo dEFolA o Rt F7 ol
714 Ze Ao 2 Uehgth REE, AHAN] 70%
7 100%2 F7HE o, dyA FeEge S-1
00-0(4.16%, 136,947 kWh)7} A 7F=H, S-100-0%
AL e AlEG ol CASEoAME HA 2.31%(86,

ool wE eux] e

o

e

oo
ST

Orientati] SPace Window Ratio 050 kWh, SE-100-0), Ht 6.19% (243,247 kWh, W
Width e
on [nim] 40% 70% 100% -100-0) F7}8he Ao2 Yehgth
Non. W-40-0 W-70-0 W-100-0
West 400 | W-40-400 | W-70-400 | W-100-400
800 | W-40-800 | W-70-800 | W-100-800 4,000,000
1200 | W-40-1200 | W-70-1200 | W-100-1200
Non. | SW-40-0 | SW-70-0 | SW-100-0 3,300,000 A .
S-45°-W 400 | SW-40-400 | SW-70-400 | SW-100-400 3,800,000 Lot W - P ¢
800 | SW-40-800 | SW-70-800 | SW-100-800 ‘\_v_ .
1200 |SW-40-1200|SW-70-1200,SW-100-1200 3,700,000
Non. | S-40-0 | S-70-0 | S-100-0 2600000
South 400 S-40-400 S-70-400 S-100-400 o
800 S-40-800 | S-70-800 | S-100-800 3,500,000
1200 | S-40-1200 | S-70-1200 | S-100-1200
Non. | SE-40-0 | SE-70-0 | SE-100-0 3/400,000 \/
S-45°.F 400 | SE-40-400 | SE-70-400 | SE-100-400 3,300,000 N
800 | SE-40-800 | SE-70-800 | SE-100-800
11\120?10 SE}-34261300 SE]';%%OO SE}-gl(l)g(-)l(%OO 3,200,000 West S-45°-W South 5-45°-F East
- = N L -e-40% 3,821,597 3,846,393 3714822 3,849,042 3,824,428
East ggg g:ig:ggg g:;g:ggg E:igg:ggg ——70% 3695915 3579469 3,334,168 3,630243 3,758,979
1200 | E-40-1200 | E-70-1200 | B-100-1200 ~ 100% 3,924,967 3,683,325 3,288,506 3,714,345 3,961,189
Fig. 2 Standard Model
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3,700,000
3,650,000
3,600,000
3,550,000
3,500,000

3,450,000

3,400,000
3,350,000

3,300,000
West §-45°-W South S-45°-E East
-+-40-400 3,569,015 3,631,753 3,433,921 3,523,275 3,390,691
—+—40-800 3,547,678 3,643,170 3,436,902 3,522,746 3,389,335
40-1200 3,545,456 3,606,110 3,440,603 3,518,814 3,389,694

——40-0 3,509,980 3,547,893 3,400,951 3,548,027 3,557,954

Fig. 3 Double Skin Model - WR40%
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el

3,800,000

3,750,000

3,700,000

3,650,000

3,600,000

3,550,000

3,500,000

3,450,000

3,400,000

3,350,000

3,300,000

West S-45°-W South S-45°-E East
~=- 70-400 3,634,791 3,642,858 3,406,727 3,560,748 3,522,222
—+—70-800 3,610,301 3,652,906 3,419,512 3,548,253 3,503,270
70-1200 3,634,991 3,650,074 3,421,677 3,575,034 3,508,521
——70-0 3,695,915 3,579,469 3,431,404 3,630,243 3,758,979
Fig. 4 Double Skin Model - WR70%
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4,000,000

3,900,000

3,800,000

3,700,000

3,600,000

3,500,000

3,400,000

3,300,000

3,200,000

West $-45°-W South S-45°-E East

-+-100-400 3,666,762 3,641,988 3,392,071 3,590,214 3,621,255
——100-800 3,641,043 3,656,158 3,401,672 3,572,386 3,592,762

100-1200 3,637,249 3,622,022 3,404,665 3,568,044 3,580,197
——100-0 3,924,967 3,683,325 3,288,506 3,714,345 3,961,189

Fig. 5 Double Skin Model - WR100%
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