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ABSTRACT: Although recently revised building code requires 15~20% increased thermal in-
sulation performance for window systems, since the code is focusing on winter heat loss, it is not

satisfactory to contribute on reducing rapidly rising cooling load in summer. Window systems have

great impact on building heat gain and loss. Therefore technological development for window

system specialized in shading solar gain in summer is an urgent matter. This study evaluates the

performance of sun shading and thermal insulation for blind integrated window system. Also, com~
puter simulation evaluates the effect of heating and cooling energy consumption reduction for an
individual unit(floor area of 85m2) of a multi~family housing. Physibel Voltra, a heat transfer
analysis software, was used to analyse the effect of energy consumption reduction, and the energy

load was converted to the cost to compare the actual effect of economical benefit.

Key words' Envelope(£]3), Cooling and heating load(*¥ 53}, Blind integrated window
system(XF A AE F I A A Energy performance(o] H A4 %)
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Fig.1 Picture of the insulation performance expe-

riment on the specimen.
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Fig. 2 Locations of the specimen surface tem-
perature measurement points.
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Pictures of the solar radiation blocking
performance experiment on the specimen.
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. Air temperature of the cold chamber

. Outdoor(outer surface of the glass)

. Outdoor(inner surface of the glass)

. Temperature of the cavity

. Indoor(outer surface of the glass)

. Indoor(inner surface of the glass)

air temperature of the constant temperature
room
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Fig. 4 Locations of the cavity and surface tem-—
perature measurement points of the spe—
cimen.
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Table 1 Solar radiation conditions

General window system

Integrated window system

Classification | Daytime during | Daytime during Daytime during summer Daytime during
summer winter Blind Up Blind Down winter
Solar radiation : :
‘ 2 ]
(W/m') 200 140 200 00 140

% The solar radiation conditions are applied the vertical(Kim, Ji-Hye, etc. Thermal Performance Assessment of
double Skin Facade by Artificial Climate Chamber Test).

270

= 16mm

Transparent Pair Glass
S (THKS Clear +

il]| THKE Air +

! THKS Clear)

= ‘. G
i
@ t -
| !

mil

-y

Fig. 5 Cross section and longitudinal section of
the specimen.
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blind integrated glass :
Out side| 5T(Solar green) + 27T(Argon/Blind)
+ 5T(Clear)

transparent pair glass :
5T(Clear) + 6T(Air) + 5T(Clear)

Fig. 6 Results of the integrated window modeling.
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Table 2 Window system composition by alternative

Classification

Composition

Integrated Out side 5T(Clear)

blind integrated glass : 5T(Solar green) + 27T{Argon/Blind) +

window system

In side |transparent pair glass : 5T(Clear) + 6T(Air) + 5T(Clear)

General Out side |transparent pair glass : 6T(Clear) + 6T(Air) + 6T(Clear)

window system In side |transparent pair glass : 5T(Clear) + 6T(Air) + 5T(Clear)

Table 3 Material properties

Name Thermal conductivity specific gravity specific heat
(W/mK) (kg/m’) (J/kgT)
Clear Glass 09 2,470 792.3
Solar Geeen Glass 0.2 2,540 792.3
Aluminum (spacer) 227 2,700 834
Silica gel (spacer) 0.13 720 917.4
Sealant (spacer) 0.032 2,330 1,1676
Blind 230 2,700 834
Table 4 Indoor and outdoor boundary conditions
Classification Value Cavity
Surface heat transfer Indoor 77 Glass be-free
coefficient(W/m' C) Outdoor 25.0 argon equimat”
Winter 20.0 double pane window be-free
Indoor temperature :
condition(C) Summer %.0 % Standard climate data of the Korea Solar
. Energy Society

Y Caleulation of convective and radiant heat in the cavity.

2 Calculation of transfer in the cavity.
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Table b Surface temperature('C) during wintertime by alternative
o General window system(S) Integrated window system(H)
Classification - :
Day Night Day Night
Indoor 191 19.1 19.1 19.1
Inside(in) 24.3 15.1 246 16.3
Inside(out) 281 11.1 29.3 12.8
Outside(in) 304 59 33.1 3.0
Outside(out) 283 19 30.6 1.3
Qutdoor 6.7 1.0 6.7 1.0
Table 6 Surface temperature(C) during summertime by alternative
General window system(S) Integrated window system(H)
Classification . Day .
Day Night - - night
Blind Up Blind Down
Indoor 25.3 25.2 254 25.3 25.2
Inside(in) 36.0 26.0 35.3 320 255
Inside(out) 449 26.8 45.8 404 26.0
Outsidelin) 53.0 23.0 55.5 495 212
Outside(out) 54.1 28.8 60.1 62.8 29.1
Qutdoor 367 296 365 367 296
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Fig. 7 Comparison of surface temperature by
alternative during wintertime.
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Fig. 8 Comparison of surface temperature during
summertime by alternative.
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1. H-BD : integrated window system Blind
Down

2. H-BU : integrated window system Blind Up

3. S : general window system)

Fig. 9 Comparison of the monthly total heat by

#cooling period gain
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Fig. 10 Comparison of the total heat of unit area
by alternative.

Wcooling period gain
Bheating period loss
aheating period gain

H-BD H-BU

Fig. 11 Total heat savings as compared to the

alternative. general window system.
Table 7 Annual cooling and heating load by alternative
e Integrated window General window . _
Classification(KWh) system(A) system(B) Savings(B-A)
Cooling load 852.4 1,135.7 283.3
Heating load 613.5 689.8 76.3
Annual total 1,465.9 1,825.5 359.6
Table 8 Annual energy costs by alternative

Classification Integrated window General window Savings(B-A)
(KRW/10m") system(A) system(B) g
Cooling load 315422.1 420,254.4 104,832.3
Heating load 39,266.5 44,150.0 48835
Annual total 354,688.6 464,404.4 109,715.8
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