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ABSTRACT: Purpose of this study is to clarify the evaluation of thermal comfort based on
temperature differences between outdoor and indoor thermal conditions in summer. The expe-
riments were performed to evaluate temperature difference between indoor and outdoor ther-
mal conditions (29, 31, 33C) by physiological and psychological responses of human. Ac-
cording to physiological responses, TSV (thermal sensation vote) and CSV (comfort sensation
vote) and psychological responses, ECG (electrocardiogram), MST (mean skin temperature) of
human, it was clear that the optimum temperature difference is about 5C and 7T.
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CSV : Comfort Sensation Vote
ECG : Electrocardiogram

HF : Low Frequency

HRYV : Heart Rate Variability
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Table 1 Specification of the chamber

Environmental
chamber

Temperature range |10C~35+1°C|18TC~40*1TC
Humidity range 30% ~85+t5% | 30%~80£5%

Pretest room

Cooling capacity 15,000 W 9,500 W

Heating capacity 12,900 W 14,000 W
Humidifying capacity 48L/h 8L/h
Dehumidifying capacity 181/
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Table 2 Anthropometric data of the subjects

. Number of Height | Weight | Body area
Subjects subjects Age (cm) (kg) (m®)
250 173.1 68.6 1.8
Male 6 |io4 ta5| £32| +o01
Female 6 2121 1625 | 551 15
+13| =28 | *88 *03

#%Body area=71.46X Weight™** X Height"™

Ouldoor
Environment

ndoor
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ECG data
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Fig. 1 Schematic of the chamber.
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Table 3 Setting conditions of experimental

Outdoor Indoor temp. (C)

temp. (C) | 4T7=3C | 4T=5C | 4T=7¢
29 2% 24 22
31 28 2 24
33 30 28 2

d - dAF - M - uEA

Comfort sensation vote

0 1 2 3
Slightly Very
Comfortable {1, comtortable|Uncomfortable)  comfortable

Thermal sensation vote

-3 —2 —1 0 1 2 3
Slightly Slightly
Cold | Cool cool Neutral Warmn Warm | Hot

Fig. 2 Voting range of questionnaire.
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Fig. 3 Flow chart of HRV analysis.
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Fig. 8 Analysis results of HRV.
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Table 4 Results in analysis of variance

Outdoor temp. (T) p=0.1 p=0.05
29 ~ ~
31 * *
33 * ~

*: p=0.05 ~: Not significant
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