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Study on Evaluation Analysis on Thermal Performance of Window Using
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ABSTRACT: Recently residential buildings are characterized with high-rise and high density.
Under this circumstance, achieving comfortable and healthy indoor environment with minimized

energy consumption becomes a very challenging engineering and societal issue. Along this the

increased size and transparency of window as well as light surface caused by high stories lowers

the heat shield efficiency of building. Since glass that constitutes building surface has low heat

efficiency, it aggravates heat loss of all building considerably, thereby resulting in extreme heating

load and cooling load in the country where temperature varies much in summer and winter.

The research will check whether experiment can be effectively done by overcoming the limit of

existing artificial solar laboratory constructed in the country and properly adjusting controlled

variables with simplified function through construction of this experimental set.

Key words: Artificial solar laboratory($1-& 8] %2 &), Curtain wall(1 &), Facade(2]¥]), Heat
transfer(¥ 13%}), High-rise building(Z 1% &), Methodology(}¥ &), Thermo

performance(€ %)
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Fig. 1 Artificial Solar Lavatory drawing.
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(b) Drawing for Artificial Solar equipment
Fig. 2 Artificial Solar equipment.
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Fig. 3 Measurement scene.
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Fig. 4 The locations of the temperature

sensor in Inner chamber.

Single Type RealTime Screen Lane #1

Laboratory temperature sensor control

program written by Labview 8.0.
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Table 1 The characteristic of Test sample

Glazing svstem | U-factor | shadin visible ray | visible ray Solar solar Rel. Heat
libgr ary [W/K - mz] coefﬁcieit penetration [reversibility | penetration |reversibility Gam
y ratio(%) (%) ratio(%) (%) (W/m”)
Multi-coating] 6 MCP260/12
glass Air/6 CL(Green) 1.64 0.37 54.3 10.6 22.1 9.6 2489
Pair glass gir%/ éZL 270 0.83 78.0 14.0 63.0 12.0 545.0
Low-e glass’ Airf/je%{fns 248 0.49 64.0 10.0 30,0 110 3480
Table 2 Experiment condition and cases
. Solar rad.
Locatlop Air-conditioning External cham. absorbed on time required
of the blind set temp. .
window
Case 1 -
Case 2 inner . non
air—conditioning
Cooling | Case 3 outer 32.0C about 9 hour
period | Case 4 - (£1.0C) 350~360 W/m? | (09 : 00~18 : 00)
Case 5 ‘nner air-conditioning
(set—point : 26°C)
Case 6 outer
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(b) casel : pair glass, temperature and solar radiation

85
[Height :—e—0.1m--@-1.1m —A.7m|
80 |-
[
e AVGAT6
T |46 N Y AVGAsT AVG.45.0 454
2 45— -
o
q;,_m | __//l.(500mm Point) (1,500mm Point) (3,000mm Paint)
5
=
30
25

(d) pair glass, surface temperature

Fig. 7 Temperature changes of each layer by blind position. Case 1) no blind.

Table 3 The cooling energy consumption and inner glass surface temperature by glass types

Surf t . T t .
Location | External (l)lfr gal(:;ss(e rél ;O Surface | tﬁ?%eoriitir(?c) Cooling load(kWh)

of the | chamber temp. of — —
blind (C) Outside | Inside | Pind(C) | 05m | 15m |3.5m initial | stabilization Total

load load
Multi - 32.7 495 54.7 428 | 40.3 | 395 | 0.95 1.55 2.50
coating | inner 32.6 487 51.0 40.1 40.1 | 38.2 | 37.8 | 0.74 1.38 2.12
glass outer 32.8 31.1 31.1 36.0 309 | 29.3 | 29.0 | 0.20 1.38 1.58
_ - 32.0 544 46.8 476 | 457 | 45.0 | 2.85 2.71 5.56
;ng inner 32.1 56.7 | 481 517 | 445 | 426 | 422 1.85 2.14 3.99
outer 33.8 376 384 40.9 353 | 337|332 0.73 1.42 2.15
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