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The Analysis for Thermal Comfort Evaluation

during long time operating Air Conditioner
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Abstract

Using air conditioner has been increased in home or office buildings in summer. Also various problems related
to air conditioning such as disease induction happened by using air conditioner excessively and operating long.
Active operation control is needed for occupant’s health when air conditioner operates long. We should think
ahead to acquire thermal comfort of occupants which represents psychological and physiological reaction for this
operation. Research has been progressed to observe activity of autonomic nervous system by trying to quantitate
change of thermal comfort. In this study, questions of the subject and change of body’s autonomic nervous system
were chosen to evaluate thermal comfort during operation of air conditioner for a long time. Electrocardiogram and
questions of the subject which is the progress of changing TSV and CSV by occupants indoor were measured
when room air conditioner is operated for a long time, and an air-conditioned adaptability of human body was
evaluated by acquiring the change rate of autonomic nervous system through analyzing HRV. As a result of the
evaluation, change rate of body’s autonomic nervous system corresponded to votes of the subject’s question

generally, but was distinguished from analysis result of warm-cold sensation in a low temperature area.

719 = A7 HRY, #4437 2987

Keywords: Thermal Comfort, Heart Rate Variability, Comfor Sensation Vote, Thermal Sensation Vote
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Environmental chamber
18C ~40TC+1T
30% ~80%+5%

Temperature range
Humidity range

Cooling capacity 9,500 W
Heating capacity 14,000 W
Humidifying capacity 8 I/h
Dehumidifying capacity 18 I/h

60
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DT 3001
\O/ \Q/ A/D board
\Q\ ECG signals

(B d& T
EEG signals

Polygraph

43192 | 33 | 68 | 55 | 99 | 73 | 11 | 76 | 4

69 | 42 | 74| 2 |8 | 12 | 77 | 57 | 32 | 44

34114 | 62 | 29 | 8 | 5 | 22| 67 | 53 | 61

48 | 56 | 30 | 8 | 66 | 40 | 80 | 18 | 30 | 17

16 | 75 | 51 | 13 | 79 | 456 | 94 | 60 | 36 | O

52 | 87 1 23 17 |31 | 24|54 | 3 | 64

93 | 6 |38 | 96 | 37 | 19 | 91 | 89 | 84 | 46

20| 71 | 47 | 65 | 88 | 8 | 97 | 16 | 63 | 72

59 | 98 | 26 | 8 | 90 | 35 | 70 | 95 | 39 | 25

a2 2. Performance ¥4l

# 3. Aol &S mEHA W

. Num. of Height  Weight Body
Subjects . ge w2
Subjects [em] [kg]  Area’[m’]

21.2 1625 55.1 15

Female 12 £13" 28 +88 £03

¥ Takahira’s Equation: A =71.46 x W5 x g5
*) Mean + S.D.
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