206 TERFR - HEITE R

X&E B6E ¥35(1994)/pp. 206~217

o2 ARAN L9874 54 4 NAA B}
Characteristics of Thermal Environments and Evaluation
of Thermal Comfort in Office Building in Summer
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Abstract

In this study, indoor thermal parameters were measured to investigate the characteristics of thermal

environments and 212 occupants were questioned to evaluate Korean thermal comfort in office building

in summer. Thermal and comfort sensations were estimated using PMV(Predicted Mean Vote) and

ET*(New Effective Temperature) which are most widely used nowadays. Comparing this experimental

result with international standards and that of other research, Korean thermal responses were discus-

sed. It was found that TSV(Thermal Sensation Vote) is more sensitive than PMV to the variation

of temperature and that the measured percentage of dissatisfied is higher than PPD(Predicted Percen-

tage of Dissatisfied) in real office building environments. By regression analysis, the following regres-
sion equation has been obtained : TSV=0461ET* —11.808 and neutral temperature is 25.6C in this
case. Thermal comfort range based on 80% satisfaction is also 24.0~26.8C, which is about 1C higher

than that of ANSI/ASHRAE Standard.
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Table 1 Description of the K building
No. of Stories 4
Measured Story 3rd Story
Area of Room About 80m’

Reinforced Conc.

Air Handling Units

Structure

Air Cranditioninoe Tyne
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Thermal Sensation Comfort Sensation
E B ]
b4l € ELEVATOR [ e —3 Cold
—2 Cool
—1 Slightly Cool 0 Comfortable
0 Neutral 1 Slightly Uncomfortable
+1 Slightly Warm 2 Uncomfortable
) . . ) + —3 Very Uncomfortable
Fig.1 The plan view of the third story in the K 2 Warm
building. +3 Hot
Table 2 Instrumentation description
. Measuring .
Quantity Model Resolution
Range
Air Temperature -20~50C 0.5C
Outdoor Relative Humidity August Thermometer 0~97% —
Air Temperature ~10~80C 0.1¢
Transient - T .
( ) Relative Humidity Hygrodig 2010 0~100% 0.1%
Indoor Dew-point Temperature —20~80C 01T
Air Temperature Vaisala HMI —40~115C 01C
Relative Humidity aisala HMI 31 0~100% 0.1%
Globe Temperature Globe Thermometer 0~100C 05C
. . Kanomax
Air Velocity . O 0~5m/s 0.1m/s
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Table 4 Anthropometric data for the subjects

] Total(212 persons) Male(177 persons) Female(35 persons)
Quantity Mean+S5.D. | Min~Max. | Mean+SD. | Min.~Max. | Mean+SD. | Min.~Max.
Agelyears] 37.7+89 21~58 386477 22~58 339+128 21~50
Height[cm] 168.0+6.8 1563~182 170.1+5.5 160~182 1585+3.3 153~163
Weight[ kgl 633+93 46~87 658+7.6 54~87 51.9+7.5 46~70
Body Surface
1.66+0.15 1.40~2.00 171+0.11 150~2.00 144+0.10 140~1.70
Area[m?]
Table 5 Distribution of the measured data
Date Time | Sample | Clo- Air Globe | Relative Air ET* PMV TSV
Size things | Temp. | Temp. | Humidity | Velocity
(clo] [l Kell (%] | [mys] | [C]
10: 00 10 051 238 245 67.1 0.12 24.1 —0037 { —0.10
12 13° 30 9 0.52 240 244 66.7 0.10 244 0018 | —0.11
16: 00 10 0.51 239 245 66.7 0.11 242 —=0004 | —040
10: 00 8 048 240 246 614 0.15 242 —0.206 | —0.38
16 13: 30 8 0.46 26.2 26,0 65.8 011 26.7 0425 0.38
16 - 00 7 048 259 25.8 684 0.10 265 0.413 0.43
10° 00 7 0.45 236 237 66.8 023 239 —0685 | —100
17 13130 5 047 258 254 718 011 265 0.266 040
16 . 00 6 0.46 266 264 62.3 0.15 270 0.406 050
10: 00 9 0.49 274 271 65.2 011 282 0.803 144
18 13:30 10 0.49 279 279 58.5 012 283 0.967 1.60
16 1 00 9 049 285 285 579 0.13 29.0 1.133 144
10 : 00 12 052 26.7 27.3 64.6 011 272 0.765 1.33
19 13: 30 8 0.52 280 28.0 554 0.10 282 0.999 163
16 : 00 9 0.53 288 286 56.1 011 29.2 1.230 2.00
10 - 00 11 049 251 251 614 0.11 254 0142 | —0.18
23 13:30 12 0.49 251 254 61.1 0.10 254 0250 | —0.33
16 - 00 12 049 25.7 254 69.7 0.14 26.3 0.228 0.33
10 00 6 047 259 255 68.6 0.11 26.5 0.305 0.00
24 13: 30 7 047 26.1 25.7 779 012 27.1 0.405 114
16 : 00 7 047 26.2 26.1 85.6 0.11 27.8 0.602 0.29
10 00 9 0.55 260 26.3 71.8 0.17 26.7 0.535 0.00
25 13 30 11 0.55 25.7 258 71.1 0.13 26.3 0.467 0.50
16 : 00 10 0.56 257 25.7 71.6 0.12 264 0474 1 —0.10
Average 9 0.50 259 26.0 66.4 0.12 265 0410 045
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Table 7 Comparison of present experimental result
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Table 8 Comparison of present experimental result with other’s
Researcher Schiller et al Present
(1990)
Method Field Study Field Study PMV-PPD Model
Regression Equation TSV=0308ET* —7.04 |TSV=0461ET"* —11.808|PMV=0291ET"* —7.328
Neutral Temperature[C] 229 256 252
Optimal Temperature[ ] 23.1 254 256
o 212C<ET* <24.8C 240C<ET"* <268C 230C<ET* <282C
Comfort | 0% Satisfaction T 116<TSV<060 | —073<TSV<052 | —085<PMV<085
Condition 23C<ET* <26TC 0.04<TSV <097 —121<TSV<0.18 —0.64<PMV<0.24
—05<TSV(PMV) <05| 212C<ET*<245C 245C<ET* <26.7C 235C<ET*<269C
Table 9 Correlation between TSV and CSV
Thermal Comfort Sensation Vote(CSV)
Sensation Moderately, Very Slightly Comfortable Row Total
Vote Uncomfortable Uncomfortable
(TSV) (-3, —2) (-D V)]
Cool, Cold(—2, —3) 0(0%) 4(50%) 4(50%) 8(4%)
-1 1(3%) 14(45%) 16(52%) 31(15%)
Neutral 0 0(0%) 26(33%) 52(67%) 78(37%)
1 3(7%) 38(84%) 4(9%) 45(21%)
Warm, Hot(2, 3) 22(45%) 27(55% ) 0(0%) 49(23%)
Column Total 26(12%) 109(52% ) 76(36% ) 211(100% )
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