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Abstract

The air conditioning generally increases the efficiency of worked and offers a pleasant environment but
it causes side-effects. These side-effects or pains appear from the air conditioning is due to lowering body
temperature as the temperature and flow drop too low. When the body temperature drops too low, it
causes vasoconstriction and congestion of blood flow which will lead to the partial or entire body feeling
cold or even causes the pain. Hence the following study evaluates and analyzing how temperature and
airflow affecting on a comfortable temperature in the summertime. The research results are as follows. (1)
In the case of subjective psychological reaction, it was found that over time, the high-temperature region
showed an effect of improving the sense of comfort due to the presence of air current, and it was found
to worsen in the low-temperature region. (2) In order to increase the maintenance time of comfortable

average skin temperature,

it was found that a low airflow speed is more advantageous than a strong

airflow speed. (3) When using an air conditioner, the increase in airflow speed affects the activation of the
sympathetic nerves of the human body and changes into a physiologically tense state.
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<Table 2> TSV and CSV Scales

TSV CSvV
-3 cold very discomfortable
2 cool discomfortable
-1 slightly cool slightly discomfortable
0 neutral neutral
1 slightly warm slightly comfortable
2 warm comfortable
3 hot very comfortable

<Table 1> Measurement Factor and Measurement Position

Measurement Factor

Measurement Position

Measurement Equipment

Psychological .
. Wrist, Ankl LAXTHA QECG-3
signal(ECG) ris nkle QECG
Human body Skin Forehead, Forearm, Back of the
hand, Abdomen, Upper things, Thermocouple (T-type)
temperature .
Lower things, Foot
Indoor temperature . ,
Measurement Upside human's head (0.3m) Thermocouple (T-type)
Environment Indoor temperature

record

From floor 0.1m, 0.6m, 1.1m

YOKOGAWA MV200

Air velocity

Upside human's head (0.3m)

TSI 6511
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[Fig 1] Experiment sequence and items.
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<Table 3> Experiment setting conditions

o Air
0,
Item Temp.[ C] RH[%)] Velocity[m/s]
Pretest 34 s415C  60210% ;
Room
22+0.5C
Main 50+5% 0.75/1.03
Room 26+0.5C
28+0.5C
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<Table 4> Environmental chamber specification

Item Specification
5C~ 45C(DB)

20% ~ 95%

Air temperature
Relative humidity

Cooling capacity 9.41 kW
Heating capacity 13.9 kW
Humidifying capacity 8L/h
Dehumidifying capacity 1.8¢4/h
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[Fig. 2] Varition of CSV.
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[Fig. 3] Varition of TSV.
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[Fig. 4] Correlation of CSV and MST

==2rC 103mfs T24°C 1.03m/s 26°C 1.03m/s 28°C 1.03m/s

(a)Air velocity 1.03m/s

TSV vs. MST e
3 35.0
) ComfortZone
2 Sl ey
R#=0.9125 ;Hrss.c: E
1 g ‘%:\_.::.:
-.' o
305 3l 315 3 315 3 e edh M5 e
1 '._.-':...- p 30.
. ',.%-,',"",' ¢ 10 20 30 40 50 60 70 BO 90 100 110 120 130 140 150
¢ asde _ .
-2 e me[min.]
" _we
[ty ]
3 I-""'.. -' =22 [s =¥F24C0T5m/s 26°C 0.75m/s 28 0.75m/s
[Fig. 5] Correlation of TSV and MST. (b)Air velocity 0.75m/s
[Fig. 6] Variation of MST according to air velocity.
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[Fig. 7] LF/HF ratio according to set temperature
and air velocity.
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