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Abstract

In the summer, the irradiated solar heat gain through the roof has an effect on the
thermal environment of the top floor units of apartment houses. This paper investigated
the differences of the indoor air temperature, globe temperature and thermal comfort index
between the top floor unit and the middle floor unit by measuring them at the sample units
on the condition that all the openings of the units are opened. The purpose of this paper is
to provide quantitative data about the irradiated solar heat gain during the summertime
through the roof of an apartment house and these data to be the source to reevaluate the
appropriate roof insulation efficiency. From this study, we obtained three brief results as
follows. Indoor air temperature difference between the two sample units shifts a day.
Indoor air temperature at the top floor unit is 0~1.8°C higher than that of the middle floor
unit from 12:00 p.m. to 12:00 a.m. and 0~2.8°C lower from 12:00 a.m. to 12:00 p.m.
The evaluation of the indoor thermal comfort index and the globe temperature shows
similar results as the indoor air temperature measuring. Results of this experiment verified
the actual existence of indoor air temperature difference between the top floor unit and the
middle one and this difference comes from the heat storage of the roof.

Keywards : 552 (Apartment house), QARG (Irradiated solar heat), €87 xE(Thermal comfort index),
AL (Roof insulation), €& (Heat transfer through solid conductors). 71(Ventilation)
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E 4 [HEY9| AMER F2H50| 2YSAXE HIL(HA)

an MRT PMV PPD ET SET
oA ens] A |3z A [FEzns] & |aas]z0x] a4 @23 [ zes] A
14 25.7 26.0 -0.3 | -042 | -0.28 | -0.14 9 7 2 25.9 26.2 -0.3 23.9 24.2 -0.3
27 25.2 25.9 -0.7 | -0.45 | -0.52 | 0.07 9 11 -2 25.7 257 0 23.7 23.7 0
3A] 24.5 25.7 -1.2 | -1.08 | -0.40 | -0.68 30 8 22 24.3 25.9 -1.6 22.3 23.9 -1.6
44] 23.7 25.4 -1.7 1-1.43 | ~0.64 | -0.79 47 14 33 23.5 25.4 -1.9 21.3 23.4 -2.1
54 23.9 | 25.5 -1.6 | -1.27 | 0.67 | -0.60 39 14 25 23.9 | 254 -1.5 21.7 23.2 -1.5
64 23.8 | 25.3 -1.5 | -1.36 | -07 | -0.66 43 15 28 23.7 25.2 -1.5 21.5 23.2 -1.7
74 242 | 25.8 -1.6 | -1.07 | -0.59 | -0.48 29 12 17 24.3 25.6 -1.3 22.2 23.6 -1.4
84 254 | 26.2 -0.8 | -0.52 | -0.21 | -0.31 11 6 5 25.6 26.4 -0.8 23.6 24.4 -0.8
9A] 25.9 26.5 -0.6 | -0.25 | -0.09 | -0.16 6 5 1 26.2 26.7 -0.5 24.3 24.7 -0.4
104 264 | 27.0 -06 | -0.11 1 0.02 | -0.13 5 5 Q 26.6 27.0 -0.4 24.7 25.1 -0.4
114] 27.3 28.0 -0.7 0.21 0.34 | -0.13 6 5 1 27.4 27.8 -0.4 25.5 25.9 -0.4
1241 28.1 28.4 -0.3 0.55 0.56 | -0.01 11 7 4 28.3 28.4 -0.1 26.4 26.4 0
1341 28.7 | 28.8 -0.1 0.77 0.72 | 0.05 18 16 2 28.8 28.7 0.1 26.9 26.8 0.1
144 29.2 | 29.3 -0.1 0.96 0.91 0.05 24 22 2 29.3 29.2 0.1 27.3 27.2 0.1
1541 294 | 294 0 1.05 (.98 0.07 28 25 3 294 | 293 0.1 27.5 27.4 0.1
164] 29.5 29.3 0.2 1.01 0.94 | 0.07 27 24 3 204 | 29.2 0.2 274 | 27.3 0.1
174 29.7 29.3 0.4 1.22 1.10 0.12 35 31 4 29.8 29.6 0.2 27.9 27.6 0.3
184 29.6 29.2 0.4 1.18 1.03 0.15 36 217 9 29.7 29.4 0.3 27.8 27.5 0.3
194] 29.2 28.7 0.5 1.03 0.88 0.15 26 22 4 29.5 29.1 0.4 27.5 27.1 0.4
207 285 | 28.2 0.3 0.85 0.74 0.11 20 17 3 29.1 28.8 0.3 27.2 26.9 0.3
217 282 | 27.8 0.4 0.70 0.56 | 0.14 16 12 4 28.8 | 284 0.4 26.8 26.4 0.4
20A] 28.0 | 275 0.5 0.61 0.42 0.19 13 9 4 28.5 28.0 0.5 26.6 26.0 0.6
234 27.6 27.2 0.4 0.43 0.23 0.20 9 6 3 28.0 27.4 0.6 26.1 25.5 0.6
244] 27.6 27.2 0.4 0.46 0.23 0.23 9 6 3 28.1 27.4 0.7 26.2 25.5 0.7
E 5. CHxmUQ FAMED Z71=0| SHEAX|E H|m(oHh)
B MRT PMV PPD ET SET
Coasz|zns] A (A |zz] 2 (gaElzns] A [anE[seE] 4 (3] ®
14 20,1 | 26.2 | 0.1 |-0.25]|-0.22 | -0.03 6 6 0 26.3 | 26.3 0 243 | 244 | 0.1
24 25671 26.2 | 0.5 |-0.21|-0.50 | 0.29 0 10 -4 26.3 | 2.8 0.5 24.3 | 23.8 0.5
3A] 249 |1 259 | -1.0 | 0.97 | -0.37 | -0.60 25 8 17 246 | 260 | -1.4 | 226 | 240 | 14
44] 240 | 258 1 -1.8 | -1.22|-0.42 | -0.80 36 9 27 24 259 1 -1.9 | 21.9 | 23.9 | 2.0
5A] 243 | 2568 | -1.5 | -1.07|-0.42 { -0.65 29 9 20 243 | 259 | -1.6 | 22.2 | 23.9 | -1.7
64 244 | 25,7 | -1.3 | -1.05| -0.57 | -0.48 28 12 16 244 | 256 | -1.2 | 22.3 | 236 | -1.3
7 247 1260 | -1.3 | -0.79| -0.44 | -0.35 18 9 9 249 1 259 | -1.0 | 229 | 239 | -1.0
84] 2591263 | 04 |-0271]-0.20|-0.07 7 [§] 1 262 264 | 0.2 | 24.2 | 245 | -0.3
9A] 26.4 | 265 | -0.1 | -0.06 | -0.09 | 0.03 5 5 0 26.7 | 26.7 0 24.8 | 247 0.1
104 26.9 | 26.8 0.1 0.05 | -0.01 | 0.06 5 5 0 270 | 26.9 0.1 25.1 { 25.0 0.1
114] 276 | 276 0 0.33 | 0.22 | 0.11 7 6 1 277 | 215 0.2 25.8 | 25.6 0.2
124 28.4 | 27.9 0.5 0.84 | 0.40 | 0.44 20 8 12 29.0 | 279 1.1 27.0 | 26.0 1.0
134] 28.6 | 28.1 0.5 0.67 | 045 | 0.22 15 9 6 28.6 | 281 0.5 26.6 | 26.1 0.5
144] 289 | 284 0.5 0.77 | 0.60 | 0.17 18 13 5 28.8 | 284 0.4 26.9 1 26.5 0.4
154] 29.1 | 285 0.6 0.87 | 0.70 | 0.17 21 15 6 29.0 | 28.6 0.4 27.1 | 26.7 0.4
16A] 29.2 | 285 0.7 0.85 | 0.68 | 0.17 20 15 5 29.0 | 28.6 0.4 271 | 26.7 0.4
174 29.2 | 286 0.6 0.98 | 0.83 | 0.15 25 19 [ 29.3 | 28.9 0.4 273 | 26.6 0.7
184 29.3 | 28.6 0.7 1.02 | 0.77 | 0.25 27 18 9 294 1 288 0.6 274 | 26.8 0.6
194] 29.1 | 28.3 0.8 1.02 | 0.66 | 0.36 27 14 13 204 | 285 0.9 2715 | 26.6 0.9
204] 28.6 | 28.0 0.6 0.89 | 0.71 | 0.18 22 16 6 203 | 287 0.6 27.3 1 26.8 0.5
214 284 | 27.7 0.7 0.82 | 0.52 | 0.30 19 11 8 201 | 28.2 0.9 27.2 | 26.3 0.9
204] 28.2 | 21.5 0.7 0.67 | 0.37 | 0.30 14 8 4] 287 | 27.8 0.9 26.8 | 25.9 0.9
23A] 27.8 | 27.1 0.7 0.49 | 0.19 | 0.30 10 6 4 28.2 1 27.3 0.9 26.3 | 254 0.9
247 278 1 27.3 0.5 0.55 { 0.16 | 0.39 11 [¢] 5 284 | 27.3 1.1 264 | 264 1.0
54 BIRENIOILIKIES| =28 Vol. 25, No. 1, 2005
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