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Abstract

The objective of the study is to obtain the basic data to establish the standard value of
proper clothing weights in the change of thermal environment. For the purpose of this
research, clothing weight and thermal sensation have been collected from 160 college student
in Seoul and Kwangju area in April, July, October.

Results are as follows:

1. Subjects were in Comfortable condition, particularly in Spring and Autumn. But in summer
they were in warm condition and the case were reversed in winter when they were under
cool condition.

2. The frequency of comfortable thermal sensation were low below 16.5 degree, above 27.5
degree, and were high between 16.5 degree and 23 degree on room temperature.

3. Generally, the positive correlation were found between clothing weights and thermal
sensation.

4. Clothing weights and thermal comfort were as follows.

Season ' Room Temperature (°C) Clothing Weights(g/m?)
Spring, Autumn l 16,3~23 589. 9~750. 6
Summer l 27~32 362.4~432.5
Winter | 12.5~19.3 ! 913.7~1206. 2
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Table 1. Height, Weight, Body Surface Area and Numbers of the Subjects

f Height (cm) ;

Weight (kg)

' Body Surface Area(m?)

Region Sex ! : ! Numbers
‘ % ! s ] [ s ! b ‘ s
—— i e e e "_;,_ ————— . P - - 7-I ———— - —_— - _—— e ——
Seoul Malee |17 5.0 ' 0. 5 s 1.72 0.1 | 40
. Female |  160.6 5.8 507 | 58 1.53 0.1 | 40
_ 1 | .
Kwangju | Male 170.0 | 49 | L2 5.4 L7 ol 40
. Female 159.6 | 3.4, 49.8 5.6 L5y 1 0.1 40
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Table 2. The thermal environments during a survey

| - AV
N D.B.T. W.B.T. RH
Season | Region | Sex ' Oy (6] (@) (H;éc)
16.3 X
M. 12 ' 66 0.1
! Seoul (10.7) !
k 16.8 !
! { F. (10.7) 12. 8; 55.5 0.09
Spring |
i 21.5! -
| M. 19.5; 75.5 0.18
| Kwangjn (15.9)
19
F. (13.4)’ 17 79 0.1
28 ‘ | -
M. ‘ 25.3 74 0.25
Seoul (2¢.7) 7
27.5
F (24.7) 26.5! 91 0. 009
Summer| - oo = v
32,1
M. } c 27 62 0.5
Kwangju (28.9)
31. 6
F. i(28'4) 29 83 0.16
i 20.75
M. 18.25 75 * 0.19
Seoul I 17.7)
F 21.3
D217 60.5 0.12
Autumn '
20
M. X 18 79 @ 0.12
Kwangju' 1677 ‘
i 23
| F. (17.2) 18.51 59.5 0.15
' 12.5
M. ¢ 9.8 C9 0.28
Seoul ' (1.8)
-+ 19.3 -
F. L (1.8) 13.5 ‘ 40 0.04
Winter l
16.3
M. b 11 43 0.21
Kwangju| (5.3) | !
F. 19 oy 88 5 0. 069

T*D.B.T. =Dry Bulb Temperature
*W.B.T.=Wet Bulb Temperature
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Table 3. The relative frequency of thermal sensation by the season.

"slightly | comfor- . slightly |
Season | Region lmm)““““*wmmwpwmm cw«Lcmm)‘mﬂ7
s LI'w. C. LW, U WULl C. L.
|B. B. B4B. B. B.B. B. BIB. B. B.B. B. BIB. B. B.B. B. B.
Seoul M. 1131616 — — — 292416‘637461 8 324|— ——~|— — —
F. 03 0|300/432228/436557| 91313]/0 0 2|— — —
Spring — [ J
Kwangju | M- | 141911 282313 12618 5334969131013 — — — | — — —
F.[201711] 0 2 2!33 811{638379| 4 6 9] — — — ! — — —
! 1 | ; T
Seoul M. | 03 0.636858, 63 61131316 — ——|—~——|—~ — —
F.|——— 181839 24 0 6/556152] 316 3|~ — —|— — —
Summer R R B —_————m _
Kwangju | M- - — 366142'39 817 8 625 56 6[———|— — —
F. o ———laeeol13 4 6, 171120 4 4 2]———| - — —
Pl — — i o 79 5] 85 ! : — - -
Seoul ,M.l 310 0;462610,4_2\)183,(_)10 5 038
| Fol——— 310 3211513 564451 15262 — — — — — -
Autumn - e — e
Kwangjuf M. ——— 315 2)252513‘7 3572 22513 — — — | — — —
L Foo o ——— 29 2'162 71705377 121212 ———;— — ~
| Seoul M.j—~— 3 8 3 1521 5 363344 332838 131010 — — —
‘ F. . —— — 1030 5 452823 332550 131320: 0 5 3| — — —
Winter | S e i —_— —_ -
| Kwangjy | M-~ ——| 00 5} 01530 | 40 15 45 | 45 35 15 | 15 30 of 0 5 5
‘ : .}——— 0 0 3'312841 ;283424382421 31410) — — —
*W.B.: the whole body
*UJ.B.: the upper half of the body
#*L.B.: the lower half of the body
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Table 4. Correlation Coefficients between clothing
Weights and thermal sensation

Group i

Correlation Coefficients

Total 0.2876%**
Female 0.1626**
Male 0. 4642%**
Seoul 0.1413%*
Kwangju 0.4589%**

+ : Cold Sensation
— : Hot Sensation

*kp<C 01 ***¥p=.001
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mrach FAFe An AAUEE] Frh

42 A$ FHe] ATLE 12.5°C~19.3°C 24
S Ego] 50% elshgrh. el ¢ MAKES 913.7
~1206, 2g/m?, ERES 54l.4g/m*~767.7g/m?, T
KBS 319.2~412.3g/m?* FERA BT kTR
HRES Fou 4= 2o

N. & £

REEAES el & ASHRAEWdA A stz
“ap77b Aags BWEAA FFRAE =AA Xehe it
=29 fheeEvel stglch. & RBRARES AMY =
EEe & Fxte] sk zElm BREGEE K
W, R, WshR), AxR, EfdE, EAZd ==
ala] Eu 1 Table 4ol 4] B upe} o] FKEIN &
BRge =2 Iy HlE oz = HUERBRE
EHR ) nlxl: Bme Atk o= PIREmEHHH®
7b glol sia & D el FHREe] wEslw sl

2¥u Table 5614 B &, 7h&el A-gxv 35
b B BE HAE JomA SAlEge] FeA
o BgEe Aol &, AT 19°C~21°C st Yaglou
b AR A -exq] 18.9°C06 v Fh) = Eel et
3 BERc. 28z 989 A%, H7Y A4S
o] i g% ity FHEEol B A UE g9

& Ao BT KRS AddE TR A KR
HEEAAE hokslal Falr] fFoletn 44T T
vt

=3 HAES KR REHF el R0 K
fRel REHE HHEMREY 48 FEAKES



Vol. 7, No. 1 (1983) (¢41)
Table 5. Clothing weights and thermal comfort
Clothing weight(g/m?) Percentage of Average of
; Total clothing; Upper clothing Lower clothing Thermal comfort ’I‘hern_xal
Season  Region Sex weight weight weight (%) sensation .
X s | % | s g ‘ s W.B } UB|LB |W.B|UB |LB
} Seoul M.| 750.6 | 121.4 444.1 | 110.6| 324.9 | 5.9 63 74 61 3.7 4.0)3.7
) ; F.| 738.1(136.8 339.6|( 91.2] 331.5} 78. 0‘ 43 65 57 3.61 3.813.8
Spring
‘»‘ Kwangju M.{ 743.9 ) 160.4] 326.4 | 117.3) 328.3 | 62.2] 33 49 69 4.6] 4.9]3.9
3 F.| 637.9{173.3 306.3 | 110.2( 277.3 | 100.5{ 63 83 79 4.0 4.3)3.8
Seoul M.| 403.6 i 28.3! 143.3 | 17.9) 253.3 8.1 13 13 16 2.1 2.1)3.4
F.| 395.7 ‘ 98. 5! 277.6 | 84.4| 146.0 1 46.9] 35 64 52 3.4 3.6}3.1
Summer
Kwangju M.! 431.6 | 34,0/ 135.8 1 27.3] 291.0 22.8 8 6 25 2.3 211 2.7
F.| 362.5| 60,7 119.5 | 10.2] 166.8 | 88.{| 17 11 21 2.31 2.2 2.4
Seoul M.| 612.5 | 135.8 254.2 131.8: 316.5 | 54.9] 72 51 85 3.6 | 3.5/3.9
F.l 612.5|110.8 341.4 85.5I 289.1 78.11 56 44 51 3.8 .2
Autumn |—— | .
Kwangju M.[ 625.3 ' 137.3] 301.7 | 142.1] 318.4 ‘ 60.3) 70 35 72 3.7 3.7]3.9
F.| 599.0 ] 1€4.9) 264.5| 80.1] 304.2, 93.7 70 53 77 3.91 3.614.0
Seoul M.l 913.8 | 182.8] 541.4 | 164.3{ 412.3 | 70.2| 36 33 44 4.3 4.114.4
F.| 1206.2 | 319.4| 632.0 [ 314.2] 357.5 | 74.5 33 25 50 3.5 3.4 3.9
Winter ‘ IR
Kwangju M. 1179.9 1 193.8] 550.4 | 393.0 401.5 66.1 40 3B 15 3.2 3.4 .3
.| 1122.8 i 257.0 767.7 ;1 195.7 319.1 76.9 38 24 ! 21 3.6 3.9|3.9
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75 Y= (0,641 +0. 111) x50
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Table 6. Clothing insulation by the Seascn

(unit: clo)
’ Seoul Kwangju
Season
x Male lFemale Male lFemale
Spring | 107 094 | 0.94 0.84
Summer 1 0.62  0.59 | 0.59 0.58
Autumn | 0.84 0.86 0.88 0.82
Winter | 1.34 i 1.44 1.48 1.40
(outdoor) L ae)! ae| a.nl a.4s)
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Fig. 1. Comparison of clothing insulation with the Neving’ and the Winslow’s
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