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Evaluating on Indoor Thermal Environment by Shape and Finishing of Passageway

Jin-Young Hong, Yu-Jeong Kim, Hyeon-Jin Kim, Yujin Kang, Sumin Kim '

School of Architecture, Soongsil University, Seoul 06978, Korea

Abstract: Recently, pedestrians suffered inconveniences with moving on the next building due
to the high-rise buildings. So, the number of passageways is increasing for convenience of
pedestrians. Currently, people are paying attention to building energy saving. We anticipated
that It increases the cooling load of the building and building energy by a passageway. We
chose a passageway for a subject because people are paying attention to building energy saving
lately. The purpose of this study was to analyze the indoor thermal environment according to
the passageway. We measured temperature of building with passageway using a multifunctional
device in order to progress the study. On analysis based on investigation, finishing material and
glass area of passageway have an effect on indoor thermal environment. The result shows that
the cooling load of building alter depending on characteristic of passageway.
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Table 1. Classification of passageway

Finishing Glass
material area

(a) Concrete g(\)];i
(b) Concrete grzizr
(c) Stone (S)S;r)
(d) Stone usr(l)(izr

(e) Aluminium

(f) Plastic -

(g) Glass -

A% ohgAlel wet A=A, A7),
AREEH), SAAEEA), FUGNE Table
19} go] 5% nigros LRstgrt. YR,
Zepre, gel nighe %o WAo] mE o Wy
of 50% ol4ho.2 He] WAel] mhE B vl
7} gaEe Adel dAERES 3o wHo|
50% o] 4T} mjuko & H=sglon Table 19] A}
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Table 2. Temperature of measurement point at passageway

Temperature (°C)

No. Finishing material
B C D E F G H I
1 26.7 26.7 26.7 26.7 26.7 26.6 26.6 26.5 26.2
2 26.5 26.7 272 27.7 28.1 27.6 27.1 26.9 264
3 29.6 29.7 30.3 304 304 30.3 30.3 30.2 30.0
4 272 272 27.3 27.3 274 272 27.1 26.9 26.8
5 284 28.5 28.6 28.6 28.6 28.6 284 28.3 283
6 Concrete 28.6 28.7 28.8 28.8 28.8 28.6 28.5 282 28.0
7 28.7 28.8 28.8 28.9 289 28.8 28.7 28.3 28.0
8 28.3 284 28.5 28.9 29.0 29.0 28.9 28.8 28.5
9 27.5 27.6 27.6 27.8 28.0 27.8 27.7 27.7 27.6
10 273 27.6 27.8 28.0 285 27.8 274 273 272
11 26.9 26.9 27.0 272 27.3 27.3 27.3 273 27.1
12 27.1 272 27.3 27.3 27.3 27.3 27.3
13 29.0 29.0 29.1 29.2 29.2 29.2 29.1 29.0 29.0
14 27.6 27.5 27.5 27.7 27.9 28.0 28.0 27.9 272
15 26.5 26.8 27.0 27.3 274 27.3 273 273 272
16 27.1 273 27.7 27.7 27.8 27.7 27.6 27.6 27.5
17 Stone 28.8 29.0 29.5 29.7 30.1 295 293 28.8 28.7
18 30.5 30.7 30.8 30.9 31.1 30.9 30.8 30.7 30.5
19 25.8 259 26.0 26.1 26.3 26.2 26.0 25.8 25.7
20 25.7 25.7 25.8 25.8 25.8 25.7 25.7 25.6 25.5
21 28.5 28.6 29.5 30.1 29.2 28.7 28.3 26.4 26.2
22 29.8 29.8 299 299 30.0 30.0 299 29.9 29.8
23 277 279 28.0 284 289 285 282 27.8 27.7
24 29.7 29.7 29.8 29.9 30.1 30.0 29.9 29.8 29.6
25 = 28.4 28.4 28.6 28.7 28.8 28.8 28.7 28.7 28.6
26 Aluminium 29.0 29.1 29.3 294 29.6 29.5 29.1 29.0 28.8
27 27.5 27.6 27.7 29.3 29.9 29.6 282 27.8 27.6
28 274 27.6 27.7 28.8 29.0 28.8 27.6 274 273
29 27.5 27.7 282 289 29.0 28.8 28.0 27.8 27.7
30 29.0 29.1 29.1 292 29.3 29.1 29.1 28.8 29.0
31 277 27.7 27.9 28.8 294 28.8 282 28.1 28.0
32 . 29.0 29.3 30.0 304 30.5 30.2 30.1 294 29.1
33 Plastic 29.7 29.8 29.8 31.8 333 32.0 315 29.3 292
34 294 29.5 29.8 30.0 30.1 294 284 27.9 27.6
35 284 28.6 29.2 29.6 304 29.7 29.2 28.8 28.5
36 28.0 284 28.8 29.7 30.8 30.2 29.6 27.3 27.1
37 279 282 29.1 292 292 293 28.8 283 27.8
38 Glass 28.6 28.8 289 29.0 292 29.1 284 28.1 27.3
39 279 282 284 285 28.7 28.6 285 283 27.8
40 272 274 27.6 27.8 27.8 284 28.1 27.9 27.8
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Fig. 2. Temperature at total measurement point.
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Fig. 3. OTCV according to finishing material of
passageway roof.
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Table 3. Heat capacity of finishing material of roof
types

Heat capacity

Finishing material (keal/m® - °C)

Concrete 462
Stone 572
Aluminium 589
Plastic 304
Glass 446
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Fig. 7. Temperature difference by opening and
closing of door.
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