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Suitability of Setting Summer Indoor Temperature for Thermal Comfort
Shim, Huen Sup - Jeong, Woon Seon"
Dept. of Home Economics Education, Korea National University of Education, Cheongwon, Korea
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ABSTRACT

This study was to provide the information for optimum utilization of the air-conditioning system
in the human health and energy saving perspective. Subjects were 17 male and female college
students(7 males and 10 females) with normal weight. They wore a short sleeved shirt, knee
length trousers, socks, and underwear(0.4clo). They were asked to choose the preferred
temperature from different environmental temperatures(28°C, 25C). The physiological responses
were measured and the subjective sensation was voted during the step changes of environmental
temperature, starting at 28C to 25C with 1C decrease every 20 minutes. The preferred
temperature was 25.9+0.4C for males and 26.9+0.2°C for females at 28°C and 24.8+0.6C for
males and 25.6+0.1°C for females at 25°C. The preferred temperature decreased about 1.3C while
the environmental temperature changed 3°C. During the environmental step changes, mean skin
temperature decreased more in females while the oxygen uptake and rectal temperature were kept
constant for both males and females. We found the preferred temperature was affected by the
exposed temperature and the thermal sensation in the condition. Subjects preferred a lower
environmental temperature when they were exposed to a lower temperature with cooler sensation.
Therefore, in the perspective of human health and energy saving, it is recommended to start setting
the air-conditioning temperature higher than the preferred temperature.

Key words: air-conditioning system, environmental step change, preferred temperature, summer
indoor temperature
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Table 1. Physical characteristics of subjects
Subject Age Height Weight Bs?/M” SMM? Body fat” BMI‘:
(cm) (kg) (m7/kg) (kg) (%) (kg/m’)
Male (n=7) 24(1) 172.0(3.1) 64.1(3.5) 0.023(0.000) 30.3(2.0) 16.0(2.0) 21.6(0.6)
Female (n=10) 210007 161.2(1.8)7  51.8(1.0)°  0.025(0.000)  19.2(0.1)"  27.7(1.3)"  19.9(0.2)"
Values are mean(SE).
" Body surface area to mass ratio=BSA/Weight
? Skeletal muscle mass
¥ Percent body fat
¥ Body mass index
*p<.05, Mp<,01 (statistically different from male’s data)
Preparation Rest Temp. selection Preparation
‘Wear Rest at Select Prepare temp. sensors
experimental ¢ 20°C, 50%R.H. ¢ preferred temp. ¢ and wear the mask for
garments 15min. 10 min. oxygen uptake
measurement
~
Temp. selection Stepwise temp. change Rest
Select Stepwise air temp. reduction by Restat
preferred temp. <] 1°C at every 20 min. C] 20“C=50'_’/"R-H-
10 min. (28°C — 25°C) 20min.

Fig. 1. Experimental test protocol
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Table 2. Physiological responses to the decreasing indoor temperature

)

. 2
(2;\:[:21; ©) Male Female (Dzlgzriggfc ) Male Female

VO, (ml/min/kg) 4.0 (0.2) 3.3 (0.1) A VO, (ml/minkg) 0.2 (0.2) 04 (0.2)
Tee (C) 37.1 (0.1) 37.0 (0.1) AT, (T) 0.0 (0.1) 0.2 (0.0)
T (T) 33.6 (0.1) 333 (0.1)" ATy () 0.6 (0.1) 0.9 (0.1
Thorehead () 347 (0.3) 34.7 (0.1) ATiorehead (T) 0.2 (0.5) 0.2 (0.1)
Tenest () 34.6 (0.3) 347 (0.2) ATest () 0.1 (0.2) 0.4 (0.2)
Thorearm () 32.5 (0.3) 31.6 (0.2)" AToream () -1.1 (0.2) -1.5 (0.1)
Thana (C) 332 (0.4) 333 (0.2) AT (T) 0.8 (0.2) 0.9 (0.1)
Tanign () 332 (0.1) 326 (0.1)" | ATuin (T) -1.0 (0.1) 1.2 (0.1)
Tiee (T) 30.9 (0.2) 30.7 (0.2) ATig (T) -1.9 (0.2) 1.7 (0.1)
Troot (C) 344 (0.2) 342 (0.2) ATor (T) 0.5 (0.2) 0.9 (0.2)

Values are mean (SE).

D Pt (at 28TC): preferred temperature selected at 28°C
? Pt (at 25°C): preferred temperature selected at 25C

“p<.1 'p<.05, “p<.l(statistically different from male’s data)
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during the environmental temperature step
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*p<.05, **p<.01
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Table 3. General thermal sensation during the test period

Pt(at 28°C)" 28C 26T 25C Pt(at 25°C)”

Male 44 (0.4) 3.6 (0.6) 3.9 (0.5) 43 (0.5) 44 (0.4) 4.7 (0.3)
Female 5.0 (0.0) 4.1 (0.4) 42 (0.4) 4.7 (0.3) 5.1 (0.2) 5.1 (0.1)

Values are mean (SE).
D Pt(at 28°C): preferred temperature selected at 28°C
Y Pt(at 25C): preferred temperature selected at 25C
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Table 4. Preferred temperature in summer indoor condition

p-value
Preferred temperature Male Female
Male vs. Female
Pt(at 28°C)" 25.9+0.4 26.9+0.2 .02
Pt(at 25°C)” 24.8+0.6 25.6+0.1 23
-val
prvaiue 03 00

(Pt at 28C) vs. (Pt at 25C)

D Pt (at 28C): preferred temperature selected at 28°C
? Pt (at 25°C): preferred temperature selected at 25

Table 5. Correlation between preferred temperature and thermal sensation at different condition

Thermal sensation Pt(at 28C)" Pt(at 25C)?
28T 662" 707"
25T 528" 664"

D Pt (at 28C): preferred temperature selected at 28°C
? Pt (at 25°C): preferred temperature selected at 25°C
"p<.05, "p<.01
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