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Fig. 1 Scheme of the chamber

- 200 -



arm

Fig. 2 Position of mean skin temperature measurement
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Table 1

Position of chamber environment measurement

Item

Position Type

Temperature[C]

»vertical temperature
(from floor)
0.1m
0.6 m
1.1m

1.7 m 0.2 mm@

pmean skin temperature
chest
arm
thigh

Pcenter

Thermo Couple

Humidity[%]

(from floor)
0.6 m
1.1 m

Humidity Sensor
VAISALA
(HMW 20 UB)

@ Z

Every 15 min &

| —] ] | |

i
-30 0 15 30 45
Pre-test Room

o 75 ) 105 120

Every 20 second @ -

@D blood pressure measured at wrist and body temperature measured at armpit

(@ enter the chamber

@ thermal sensation vote, comfort sensation vote
@ room air temperature, relative humidity, mean skin temperature

Fig. 3 Experimental plan
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Table 2 Setting conditions and results

Male
Temp. . . .
RH 18 [TC) 21 [T 24 [C) 27 (C)
Tem . . N .
30 18.7+0.1TC 21.6£0.3T 24.3+047T 26.8%£0.2T
%) DRH 3LT+0.5% | 30.1%1.0% | 31.1%0.8% | 32.1%0.8%
Tem . . 5 o
50 18.7%+0.1TC 21.5%0.2¢C 24.0+0.3C 27.0x£0.2T
(%] pfm 49.6x£1.0% 494x1.1% 49.6£1.1% 50.0£1.0%
Tem . . 5 .
70 18.4%£0.2TC 21.4%=0.3C 24.3+0.3C 27.0x0.3C
(%) pﬁH 70.2£3.6% 70.7=3.1% 71.1x2.0% 72.2+1.6%
Female
Temp. . . N .
RH 18 (C) 21 (C) 24 () 27 [C]
Tem . . 5 4
30 17.8+0.1TC 21.2x0.7C 24.2%0.27T 26.9%0.2C
(%] p}.{H 30.4+0.6% 32.4*1.3% 31.0+0.6% 32.3%£1.0%
Tem . . . N
50 18.3+0.1C 21.1%0.27C 24.0x0.2TC 26.9%0.3C
(%) pP'{H 49.8+0.9% 494*12% 50.2x1.1% 49.8+0.9%
Tem . . . 5
70 18.5+0.2C 21.1%£0.2°C 24.2x0.2TC 27.1£0.3C
(%] pﬁH 73.9%4.5% 71.3%2.0% 72.2%+1.3% 73.5%1.0%
Elderly
Temp. N o 3
RU 18 [TC) 21 (C) 24 (C] 27 (C)
Tem . . .
30 18.4£0.1TC 20.9+0.3TC 24.3X0.27TC 269+02T
[%]) p}.m 32.4+0.3% 40.7+0.6% 30.9+0.7% 33.4%0.9%
Tem . . 5
50 18.7£0.47TC 22.0£0.1TC 23.9£0.1C 27.0x03T
(%] pﬁH 51.1+2.6% 50.1=1.0% 49.9x0.4% 507£07%
Tem . . .
70 18.5£0.2TC 21.8Xx0.1TC 24.3£0.3C 26.9+02T
(%] pFléH 71.3+£37% 72.1+3.2% 70.7%1.9% 71.3+0.5%
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Table 3 Anthropometric data for the subjects

. Number of Age Height Weight Body Area’ Ponderal
SUbJECES | o\ ihjects (cm) (ke) () Index
cm m
8 [kgﬂ.33/m]
20.3 161.0 53.8 1.56 2.30
Female 10 -
*1.2 £34 *10.7 *0.15 *0.11
21.0 172.5 614 1.72 2.25
Male 12
+2.8 +55 *7.3 *0.11 £0.10
64.0 155.3 61.0 1.59 2.50
Elderly 6 .
*2.0 *4.5 £7.0 £0.09 *0.10

*) Calculated by Takahira's Equation A4 =71.46 x W% x g%  [g)
**) 8D is the between-subject standard deviation
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Table 4 Clo value and clothing weights

Male Female Elderly

Uniform Weights (g) Uniform Weights (g) Uniform Weights(g)

undershirt 100 bra 35 undershirt 7/10 100
panties 79 panties 21 sleeves

socks 52 undershirt 54 panties 21
training 900 socks 44 underwear 7/10 60
wear training 850 socks 44
wear training wear 850
Sum 1131 Sum 1004 3um 1075
Clo-Value 0.70 Clo-Value 1.0 Clo-Value 1.08

Clo value (male)=0.000558*Total weight of clothing[g]+ 0.063
Clo value(female) = 0.001030*Total weight of clothing[g] —0.0253
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Photo 1 Subjects during the experimental session

-3 -2 -1 0 +1 +2 +3
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0 1 2 3
suAHCsY) | ' i '
comfortable) (slightly comfortable) (uncomfortable) (very uncomlflortable)

Fig. 4 Voting scales
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Mean Skin Temperature [°C]

Thermal Sensation Vote

36

35

34

33

32

31

Hot 3

Warm

Slightly warm

Neutral e S S I 0 TOUDG
0 —&— 18°C & 30%: Young

~%=.27.°C.8.70%: Elderly....
—w— 18°C & 30%: Elderly

Slightly cool -1

Cool -2

Cold -3 bt e L
0 15 30 45 60 75 90 105 120

Time[min]

Fig. 5 TSV during (he two-hour Lest period

n young 27°C & 70%
n elderly
youn9 18 °C & 30%
- elderly
PR (U N NN Y SN N SR SR AN SN SN NN SRR N N SR N S
15 30 45 60 75 20 105 120

Time[min]

Fig. 6 MST during (he two-hour test period
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Fig. 8 TSV versus SET* for young peoples and elderly
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Experimental Study on Thermal Comfort Sensation of Korean

(Part I: Analysis of Subjective Judgement in Winter Experiment)

J.S. Kum*, K.H. Choi*, D.G. Kim*, 1.8. Joo®,
J.R. Kim*, H.W. Park*, K.H. Lee**, H.S. Choi*

(*Pukyung National University, **LG Electronics Corporate Design Center)

Abstract The purposes of this study are to investigate the correlation between
SET*(PMV) and thermal sensation of Korean through subjective judgement and to find
out thermal comfort zone of Korean indicated by SET*(PMV) as compared with ASHRAE
Standard 55-74 comfort zone. In this paper. results of one series of experiment conducted
in winter season are reported. Each subject participated in experiment lasting two hours
in a climate chamber. The subjects wore standard uniforms and remained sedentary
throughout the experiment. Skin temperature at 3 sites was measured. Thermal sensation
and comfort sensation were voted every 15 minutes. Thermal sensation vote consisted of
seven-points scale in which -3 was cold. -2=cool, -1=slightly cool, O=neutral, +1=slightly
warm, +2=warm, +3=hot. And comfort sensation vote consisted of four-points scale in
which 0 was comfortable. +1=slightly comfortable, +2=uncomfortable. +3=very
uncomfortable.

The results in the winter experiment were follows.

1) SET*(TSV=0) of young subjects was 25.5°C. while that of elderly subjects was 27.0
°C. Elderly subjects preferred 1.5 higher SET* than voung subjects.

2) The thermally neutral zone of young subjects was 24.2 ~ 26.8°C(SET"), while that
of elderly subjects was 25.7~28.2°C. This zone included ASHRAE comfort zone and was
shown to extend to higher range.

Key words: SET", PMV, TSV, CSV, clo. met
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