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An Investigation of Environmental Performance
on Shaft Box Type Balcony Adopted to Apartment Building
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Abstract
This study focus on shaft box facade, special form of box window construction. It consists of a system of box window with

continuous vertical shafts that extend over a number of stories to create a stack effect. The subject building was decided by
analyzing various types of exiting apartments. Shaft box type balcony was devised by setting up shaft space at a part of
balcony. Air flow and indoor air temperature were simulated, performance of shaft box type balcony was compared with

existing types using VE computer simulation program.
Research consequence can be summarized as follow:

1) In the case of existing types, the change of window opening rate has only a little effect on the improvement of indoor
temperature. But, air flow rate increased two times in the case that changed opening rate 20% to 40%

2) In the case of existing types, the growth of air flow rate has little effect on the improvement of indoor temperature. But,
shaft box type represented the remarkable effect on the improvement of indoor temperature as well as the growth of air

flow rate.
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Fig. 1. Plan of model
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Fig. 2. Shaft box type balcony
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Table 1. Property of exterior wall materials Table 4. Simulation cases
material thickness conductivity specific heat Jone balcony window shaft box type
[mm)] [W/mK] [J/kgK] opening rate (%) natural ventilation
mortar 25 1.4 900 case 1 (standard) 10 adopted
concrete 150 13 1000 case 2 10 -
insulation 10 0.035 1470 case 3 20 -
plaster(dense) | 9 0.18 870 case 4 40 -
light concrete | 100 0.19 1000 case 5 60 -
Table 2. Property of glass 3.2. A|Eg0]M A}
material thickness conductivity | Transmit- value
[mm] [W/mK] tance(%) & ) AFZE vk ~g Al 2~Hl(Case 1)
clear float 6 1.06 0.78 A AYe=
cavity 10 0.001 - 0.71 AT 5 WS ARt mE AW 2EALVE)
clear float 6 1.06 0.78 = Flg. 49]' 7ELE]' Xdﬂlx—ii 22.8~26.1C (‘l:1 o 24.8C )‘/]
PEE el gow Wy HPemd 2608 Ens
N . = AR SAIZFGEAAIT 24Xt 7182 A Azt e
Table 3. Simulation condition
— 111%% AAsts Aoz Jegty AngEzs od
Aol HAAE, &F TA HIAE dEla on,
set temperature 26(C)
. B 11IFE 7202 W3y 255 21.0~31.2TC, 3 A=
machine 2.69 [W/m’]
: ; E YHELEEE 207~324CEA 24 0AFEH SAZMA &
. . light 7.53 [W/m’]
iternal gain o emng AT L8 DAREE dA dde
erson sensible : 73.3 [W/person] . e <
P latent : 58.6 [W/person] 2 HIYRYG O 5L 255 BT
wether data korean solar energy society(seoul region)

F A4S power
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Fig. 4. indoor temperature(casel)
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Fig. 5. air flow rate through the balcony window(casel)
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Fig. 7. indoor temperature(case2)

285

—+—outdoor

—m—sF

temperature (°C)

—a—11F
22

———14F

1 s s 7 9 1 13 15 17 19 21 23
time(hour)

Fig. 8. indoor temperature(case3)
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32

. P

temperature(°C)
s

1 3 5 7 9 11 13 15 17 10 21 23
time(hour)

Fig. 10. indoor temperature(case5)

Sht=dEjEddFss =28 Vol 13, No. 4 2013. 8



FETgdl H89 Shaft Box¥ Wve] #3485 HE / =A%

3y Zo ATFES 10%2 23 Case2ol B+
MTFES 20%2 Z7FAZ] Case 39 AU2=E Case2s}
79 W37t glom ole 7S ¥yl A9 eulA
71R1%F Ao 2 #AGHG ANFEE 40%E F7HAZ Case
48] AQoe HFLE 257C, W JELE ZFATL
33AITEO R oFTF A HAAR FEHE A5 YEWHTa
H7] o8 242 AsHY NTEE 60%E F7HARL
Case 59 A%, FIALE 2565C, W 7|F25 2744
ZF 3IAIZES R 9 FEE NAEAE dEFHA EtT

B. 7%

3y A e Wl o U FY AZAESE
3 115S 71222 39 Fig. 119 Yepdo A4t
3}, Case 2007& 10%)¢} Case 3UNT8& 20%) Abo]ol
= HOE AolE YUEA &, =3 Case 4001TF&
40%)9} Case 5(NT& 60%) HAl FAS 235 Kol
ot HBH 3= Case 271 64.8 (m’/h), Case 3°] 65.5
(m*h), Case 4, 57} 130.1 (m*/h)E YEIATE o]& Case
19} 2039 (m’/h)ell Wlste] 2 FolA| gk FEjof & 7
2 Case 4, 57} Case 2, 39| H3] Ful HA=x<o F7|&o]
S7HIAT AYE AMAERE o$ e gos Holoh
olo] Hl3] Case 12 &IY FHuto=z 377} o]Fofxl
Case 2~5°] Hla] B7|%e] F7le B2y AUEE
Wl FE AHERE Boln ok &, &Y FU)

Ir ol

Mo z= Ay HAAEE adHoE AAT £ glod &
3] o AFet 2o AAY FUAAEHe] AHedeE O
Alz"e] m7lyFo] 23 9488 3= AL YeR

£ A% ARdY

air flow rate(m?/h)
B3
T —
-
A
i

e

20

3 s % ] 11 1B 15 17 19 21 23
time(hour)

Fig. 11. air flow rate throw the balcony window(case2 ~5)
ol }el ALAAS FEE Table 50l YEHTh AbZ

3
WS BUE A% VB, e AnNEse
oz @rlge] F/HF St YAV LExA
>~ - o
T Ao

Journal of the KIEAE Vol. 13, No. 4 2013. 8

Table 5. Simulation results

indoor temperature air flow rate

case average tecr(;(;l.infxcszsts average variation

©) hour(rate) (') )

1 24.8 8(11.1%) 203.9 -

2 25.9 38(52.8%) 64.8 - 68.2

3 25.9 37(51.4%) 65.5 - 679

4 25.6 33(45.8%) 130.1 - 36.2

5 25.6 31(45.8%) 130.1 - 362
4.7 &

2 A7l FEFUe] HZE way B3y Ae
o Bg AT Yoz A WIY FWoT AAD| B
ANGe YNYn ATE wage] BAASL vw, 7
Erh. old, dwtygel @iy e ATES 4
10%, 20%, 40%, 60%= AZgste A= r|=o
AZAEE HAFEH AlEd ol o8 =5t

Foddes g 2ok

1) dxtge] Ae, I HES HHdAAE ANT&
a7l AYeze A mXE &3 w9 vuEky
o & BNFL ATE 0% A0%E FNE A &
Z1%e] FulAE FUFsFA T Y, 10%9F 20%, 183
40%9} 60% 4ol 7% Wil A YERA &gk

2) dutge] Afoe IrFY IR AT AU
MAEIE= o9 wu)g FFUTE Y, AFZE ¥
g U SUteE EEolT AULER u§ FHT
MAEAE YeEpT

3) e FINteZE AU AAEE afFHo=
AAL & o AAE 7A=Y Aolls I Al
Ho| mi7lyEo] F83 &S IoeE AL EASAL.
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