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< Abstract>

The purpose of this study is to establish the suitable wearing standard under
environmental thermal conditions in Pusan. The data is obtaind from 50 girl stude-
nts from April, 1984 to March, 1985. Items of the research are as follows; Environ-
mental condition, clothing weight, contents of wearing, clothing climate, wearing
order etc.

The results are as follows;

1) The upper clothing weights are varied considerably with temperature, while the
lower are not. Thus subjects depend on the upper clothing rather than on the lower
clothing for the variation of temperature.

2) The outdoor temperature and the total clothing weights show the high negative
correlation of r=—,97 with regression equation of Y= —37,64X+1692.66.

3) The clothing weight per clo is 390g/m2,

4) Mostly, subjects wear 2~7kinds of the upper and 3~5kinds of the lower clot-
hing.

5) The clothing weights on the upper part of the body are heavier than those on
the lower part of it,

6) The standard deviation of the over clothing is larger than that of the under
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clothing.

7) The clothing skape of comfort-sensation reporter changes with variation of

temperature.

8) The clothing climate of the inner layer is 32.26%0.5°C in temperature, 43.6

+7% in humidity at four seasons.

9) It is represented that total subjects and comfort-sensation reporter control the

wearing contents suitably for temperature. However, their clothing weights have a

tendency to be fairly heavy except comfort-sensation reporter.

10) The standard of wearing in Pusan is established as Fig. 6.
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Table 1. The physical characteristics of the sabjects

Height(cm) Weight(kg) Body surface area(m?) ‘
Age(yr) Numbers
X ' S X | S X l S
159.5 | 3.73 ’ 9.3 | a1 | 145 | 0.07 | 22 | 50

Table 2. Environmental condition of survey

3 cond Weat- Temr()::éa).ture Humidity (%) Aiznl’fslgg;ty Presence or absence
mo, her Indoor |Outdoor| Indoor |Outdoor| Indoor |Outdoor| hot air conditioner
Apr. , 16 | clear | 16.7 | 16.7 67 65 | 0.10 | 2.15 absence
May 15 cloudy | 18.0 18.0 68 76 0.12 1.90 ”

Jun. 15 clear 23.8 23.9 74 72 0.10 1.85 4
Jul 16 ” 27.7 27.5 80 73 0.20 2.00 4
Aug, 16 ” 28.3 28.5 74 78 0.15 2.30 ”
Sep. 14 ” 23.5 23.5 74 70 0.17 2.61 /"
Oct. 15 ” 17.2 17.5 73 70 0.10 1.20 4
Dec. 15 ” 10.9 11.0 70 63 0.08 1. 10 7
Dec. 14 | cloudy | 13.5 6.5 64 52 0.18 1.30 presence
Jan. 15 clear | 11.5 3.7 52 52 0.20 2.30 ”
Feb. 15 7 13.7 5.1 58 53 0.15 2. 40 7
Mar. : 15 ” 11.0 11.0 58 63 0.10 1.70 absence
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Table 3. The scale of thermal sensation and
comfort sensation

thermal sensation comfort sensation

7—hot 4—very uncomfortable
6j—warm

5l—slightly warm 3/—uncomfortable
4|—neutral

3|—slightly cool 2|—slightly uncomfort-
9l—cool able

1—cold 1'—comfortable
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Table 4. Correalation of each factor

CW(T) CW () CW (L) NC(T) NC(U) NC(L) TS - cs
CW(T) | 1.00
cw(U) L QgRE* 1.00
cw(@L) . 96%* . 95%* 1.00
NC(T) . 98Kk . ggrHH L Q2¥** 1.00
NC(U) L Q7 L Q7R -1 b L g 1.00
NC(L) LT L 78 L 86*** .09 L 82%* 1.00
TS —. g4¥E* — g5tk ggEkr o gokkk _ gpeek _ G]* 1. 00
CS J .35 —. 004 -.17 .04 .06 .02 .04 1.00
CW: Clothing Weight(T: Total, U: Upper, L: Lower) *p=C. 05
NC: Number of Clothing(T: Total, U: Upper, L: Lower) *p< 01
TS: Thermal Sensation < 001

CS: Comfort Sensation

- Table 5, Monthly clothing weight

we ighctl(og":}]rg;)g Total clothing weight
o X S
Apr. ] 960. 38 186.22
May 880. 39 166. 83
Jun. 747.81 136.93
Jul. 717.41 172.99
Aug. 694. 41 119.88
Sep. 784. 60 128. 36
Oct. 1,121.55 175.22
Nov. ©1,300.11 243, 97
Dec. 1,527.40 204. 01
Jan. . 1,630.91 238,75
Feb. | 1,420.22 194,32
Mar. 1,256. 98 199.31

{Table 4)ef] el gieh.

7 gl Bl e FRHL 2L Edete 9
A ke A9 stas f4 8 ARMGRE Ytz g
9.2 5% cool, hot 5¢ EZREELE bl
EARE 7 8983 £ 241@ + 2d @
BRE KRS B AL 9L oAUtz 4
7t ef 2l et

Ch HXRERI BN (cloH)

Winslow §9] o7 &3 AMr; ak3 4t
HE ol 7l geiA sixTE A g FR 8

Table 6., The variation of clothing weight
according to temperature

Clabi?ﬁ: Variati A t of

weig ariation mount o 3
(g/m?) of clothing| variation rTaetr;x&e
last mo. weight per °C ¢O
after mo.

Apr, ~May 79.99— 66.66 (16.8—18.0
May~Jun, 132,58 — 22.47 |18.0—23.9
Jun.~ Jul. 30.40— 8.40 [23.9-27.5
Jul.~Aug 23.00— 23.00 (27.5—28.5
Aug.~Sep 90.19+ 18.04 (28.5—23.5
Sep.~Oct. 336,95+ 51.84 123.5—17.0
Oct.~Nov. 187. 56+ 31.26 (17.0—11.0
Nov. ~Dec 218.29+ 48,51 111.0— 6.5
Dec.~ Jan. 103.51+ 36.97 | 6.5— 3.7
Jan.~Feb. 210.69— 150.49 | 3.7— 5.1
Feb.~Mar. 163.24— 27.67 | 5.1-11.0

’— +: increase
: decrease

98l Yos KR clofiie 71 30°C L 0 clo,
21.2°Cdw} 1 clo, 12.4°C 4w 2 clo, 3.6°C4
] 3clo2 = gle] 7lee] 8.8°C Astd v
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et & 4 ol
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Table 7. Insulating value of clothing

Comfort-sensation

Subjects Total subjects reporter* Winslow’s
mo. weighea® | | wenafay | cl e
Apr. 960. 38 2.46 706. 59 1.81 1. 50
May 880. 39 2.26 694. 40 1.78 1.36
Jun. 747.81 1.92 634.49 1.63 0.69
Jul. 717.41 1.84 547.09 1.40 0.28
Aug. 694. 41 1.78 507. 61 1.30 0.17
Sep. 784.60 2.01 606. 07 1.55 0.74
Oct. 1,121.55 2.88 853. 07 2.19 0.48
Nov. 1,309. 11 3.36 1,001.73 2,57 2.16
Dec. 1,527.40 3.92 1,195.40 3,07 2,67
Jan. 1,630.91 4,18 1,320.37 3.39 2.99
Feb. 1,420.22 3.64 1,145.43 2.94 2,83
Mar. 1,256. 98 3.22 925.93 2.37 2,16

* comfort-sensation reporter: -2 ztell 4 Tneutral), s 7tel 4 [comfortable o] fEZ e £,

fgom olF JIELE A%T B FHEEY W3
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Wi,
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Table 8. The colothing weight and the number of the clothing

clothing weight
(g/m?) ’
number of 100 | 300 | 500 | 700 | 900 |1, 1001, 300 1, 5001, 700(1, 900[2, 100{2, 3002, 500{2, 700
mo. clothing \
Upper 4 3| 18] ol 4]
3 1wl 2
Apr. 5 1] 18] 2
Lower 4 61 13
3 12
4 6| 14
Upper 3 1| 15| 3
2 2
May
5 4
Lower 4 7 8 1 ‘
3 2| 13| 15
4 2
Upper 3 6| 3¢| 3| 3
2 2
Jun.
5 3
Lower 4 9 10
3 61 9 3]
Upper | 3| 18] 24| 3] 3]
2 2
Jlll. 5 1 3
Lower 4 10| 12
3 13) 10] 1]
3 | 2| 20| 2 2]
Upper 9 9
Aug.
4 2| 10
Lower 3 3| 13
5
4
Upper 3 3] 3] 9
Sep. 2 2
5 1
Lower 4 7 8
3 31 12| 19
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5 7
Upper 4 | 4}
3 2| 2
Oct.
5 [ 1| 3
Lower 4 22 8'
3 | 6] 10
6 2] 2
5 2] 10| 4| 3| 4
Upper 4 | 2| 3| 1 2
Nov. 3 2
5 3 ‘
Lower 4 41 17 6 2|
3 3| 12 2
7 j 2| 4 4
6 2! 3| 3
Upper 5 2| | s v 6
Dec. 4 4 6 I 2
5 2
Lower 4 51 16 7
3 8| 8 1| 3|
7 1
6 21 3| 1 2[
Upper 5 3 2 6 7 5 4' 2
4 1 4] 1
Jan. 3 2
5 5
Lower 4 15 13[ 3]
3 21 12
7 2] 2
6 3| 3| 2| 2
Upper 5 31 6| 2| 4 3
Feb. 4 4’ 6 2 1
5 2
Lower 4 11} 13| 10
3 12 2
T 7 3
6 2| 2
oeeer) 3 | 5’ el sl sl
Mar. 3 [ g
5 2,
Lower 4 ] 3’ 16 6
3 9] 14
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Table 9, Distribution of clothing weight on the upper and the lower part of the body

clothing

weight Indoor Outdoor

me (g/m? Upper part| Lower parrf: Upper/Lower | Upper part | Lower part ggvezi/
Apr. 760.21 565. 93 1.34 760.21 565. 93 1.34
May 638.35 525. 02 1.22 638.35 525. 02 1.22
Jun. 466. 00 492.00 0.95 466. 00 492. 00 0.95
Jul. 389.92 498,12 0.78 389,92 498.12 0.78
Aug. 362.91 447.05 0.81 362. 91 447.05 0.81
Sep. 461.29 514. 34 0.90 461.29 514.34 0. 90
Oct. 1,041.43 609. 68 1.71 1,041.43 609. 68 1.71
Nov. 1,312.76 642.25 2.04 1,321.76 642. 25 2.04
Dec. 1,048.78 647. 09 1.62 1,842.02 647.09 2.85
Jan. 1, 165. 28 753.24 1.55 1,622.97 753. 24 2.15
Feb. 1, 001.59 641.02 1.56 1, 634. 83 641.02 2.55
Mar. 1,336.08 599. 36 2.23 1,336.08 599. 36 2.23
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Table 11. The average and the standard deviation of clothing weight, wearing rate per piece

w Spring Summer Autumn { Winter
item | fata(els K@ 8 | EGS K@) s | FATME Ry s | rate(ss X(@) S
brassiere 100 36.8 4.2 100 31.9 0.1 100 32.9 L0 100 35.8 2.5
@ | slip, 8 747 85 | 12 8.3 7.4 | 8 8.3 0.9 | 11 79.8 0.7
=] petticoat |
§ running 90 71.6 6.8 84 67.3 3.4 83 70.4 4.2 94 82.9 6.7
“ shirt
;.g brief 100 37.1 1.4 100 33.7 1.4 100 36.9 .3 100 35.7 0.8
=) drawers 24 63.9 4.2 24 52,7 2.4 37 64.7 9.7 40 71.6 4.5
girdle 16 88.9 15.3 16 88.3 20.9 13 68.7 3.1 28 71.9 4.0
T-shirt 68 183.3 24.9 | 39 126.1 9.4 63 167.1 24.6 55 235.7 18.5
blouse 24 135.5 4.2 23 112.6 24.8 15 115.1 24.8 24 155.8 17.2
sweater 28 220.3 28.3 9 215.1 59.9 37 299.9 86.0 44 313.8 35.1
o vest 13 155.9 17.2 0 0 0 12 210.8 37.1 16 198.5 26.9
E cardigan 11 392.0 71.5 3 338.4 12.1 11 344.7 39.3 3 484.0 81.0
g‘ Jjumper 17 338.0 102.8 0 0 0 8 397.9 165.5 17 523.7 63.8
Z>3 jacket 28 442.8 88.8 8 432.1 81.0 28 389.7 164.0 37 574.8 42.7
o coat 1 8831 0 0 0 0 5 744.2 21.2 36 729.1 8.9
pants 82 365.2 5.1 68 343.2 17.8 78 379.4 16.7 72 418.8 43.6
skirt 18 320.0 67.1 31 242.1 16.5 21 326.8 62.0 26 396.8 52.4
one-piece 3 332.7 121.7 5 356.5 41.4 3 523.2 40.0 3 489.0 59.0
scarf 16 320.0 67.1 0 0 0 7 55.8 42.5 47 75.3 2.1
g gloves 0 0 0 0 0 0 4 41.7 1.3 23 33.9 3.9
5 socks, 100 19.0 4.0 97 49.0 51.9 1 24.7 6.6 100  36.0 3.4
© stocking
2| belt 4 41.3 3.8 | 72 57.2 9.2 | 41 553 6.6 | 27 239.7 26.7
shoes 100 419.5 7.8 100 356.6 13.9 100 433.6 40.8 100 483.0 25.0
size = o B-& qF & He| gtz AL w0 AR ALl £ BHERY T2 B 4 g9t
2y o] FrkshE ASE B 4 dodd. 19 FAl= AEE o Aol 50% oA A
A8 FAL 38 B ohe Aelgdxw 2 9 Aska g 2 e AL 159 °l ot
g AP 25 Hel Burh MEE AHAH = ot HES ASE AYstne fel w3 =

T fel stEACY T H, 7HES FH4H Ag < 80% AE e 2En gt
£ F4E E 4 d4rh

T-shirc o] BREE ¥, 7Fge] 2dx 9%
ot &skgleh. &dlAol e B, g, AL
e Agol wotm o Folt wrdsl o3
& AR st gl gl Sleeveless of 7H A&
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Table 12. The shape and materials of each clothing

item running shirt T-shirt skirt pants
season SISu’A!W S‘Su‘A’W S‘SuAW SISuJ‘AIW
wearing rate(%) |92 085.390.7/99.8/65.3[52. 066.7)57. 3)17. 8130. 7}20. 0}22. 7/80. 0[6s. 7. 782. 6
= sleeveless 6.7 10072.1/20.3] 0 | 4.5/ 0 |0
g short sleeve 2.6, 0 2.9 0 [13.793.127.7| 0
o three quarter [15.8] 0/14.7/34.3| 9.8 2.3 6.4/ 0
2 sleeve
= long sleeve 11.9]  0/10.3/45.4776.5/ 0 |66.0 100
‘n ;
g | midknee | 42.943.537.7'41.210.0 1.8 0 |0
& 5 | midi i 57.1156.562. 3158, 890. 0117. 0[16. 1| 9.1
.;25 maxi 0 10 {0 |0 |0 [81.283.990.9
w —
very tight 0 oo {150 |0 |0 |0 |712612508530 |0 |o 0
8 tight 26.3 0 |25.049.811.8 0 110.629.650.0 8.737.535.331.718.8‘28.640.0
@ loose 73.7/98.570. 648.775. 9,68. 374, 461.535.7,30. 431. 317. 6/51. 7 54. 255. 450.9
very loose 0 |15 4.4‘ 0 12.3131.7}15.0 8.9/ 7.234.8) 6.311.8]16.627.016.0) 9.1
o & | thick 1.3]0 0 | 1.5 9.8 0 [14.9[5.6l42. 9[13. 0/37. 576. 5[33. 3[10. 426. 8l40. 0
g 2 | moderate 73.7, 0 79.483.6i68.640.163.874.450.065.356.323.563.377.169.660.0
S % | thin 25.0; 100120.614.921.659.921.3/ 0 | 7.121.7) 6.3/ 0 | 3.4]12.5/ 3.6 0
L cotton 96. 1] 100[94. 1[89. 6}58. 879. 1/44.725.6/14.347.8}25. 0] 0 143.358.350.034.5
8.8 wool 0 |0 |0 |10.4/ 2.0 0 [10.616.314.3 0 | 6.341.2 3.3 0 | 3.5/16.4
|
g &38| synthetic fiber | 3.9/ 0 | 5.9/ 0 [39.2[20.842.755.864.2/47. 8/50. 1)52. 951, 741.7/46. 553. 6
2 |@S| the others o oo oo lo o |237z2 4418659170 |0 |55
(723
[=] ' '
& | w | nothing 100 100/ 100] 100| 100/ 100, 100 100{ 0 | 4.3 0 |0 | 10095.8| 100, 100
8|5 | cotton o |0 o |ojojo]olo]|o oo oo 2100
22| wool 0 [0 |0 [0 |0 |0 0|0 |0]O0]|O 010 |0 |0
(]
E i, cuprammonium [0 |0 [0 |0 |0 |0 [0 |0 |52.978.387.570.6/0 {0 |0 |O
£ | synthetic fiber [0 {0 |0 [0 |0 |0 |0 |0 |47.117.4]12.529.40 |2.110 |0
~ | the others 0 {0 |0 |0 |0 O ]|O O ]|O 0 }0 0|0 |0 |00

S: Spring, Su: Summer, A:Autumn, W: Winter

= 28 FA4%, -2 Cuprammonium o] 3k
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Table 13. Typical wearing order of comfort-sensation reporter

= type
wearing order
season
Brassiere-Brief-Running-Girdle-Blouse-Pants-Jacket-Socks-Shoes
0 I Sweater
'g A Brief-Brassiere—— Vest
w' Pants-T-shirt
o
g Brassiere-Brief-Running-Girdle-Slip-Blouse-Skirt-Stocking-Shoes
z B . . L
Brief-Brassiere—— Vest —
Jacket
Brassiere-Brief-Running-Pants-T-shirt-Socks-Shoes
A , .
™ Brief-Brassiere——
QL
g Brassiere-Brief-Running-Girdle-Skirt-Blouse-Stocking
=]
0 .
B Brief-Brassiere— —— Blouse-Skirt _'_‘
One-piece ‘
! Brassiere-Brief-Running-Girdle-T-shirt-Socks-Pants-Jacket-Shoes
Coat
A Brief-Brassiere—— Jumper
E
E —Pants-T-shirt-Socks—
B Brassiere-Brief-Running-Girdle-Stocking-Blouse-Skirt-Jacket-Shoes
B Jumper
Brief-Brassiere—

T g FALE MM Adge] BhaFdtAl o] §of
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FER o] Fo] Ax JFE & 4 Asleh

3. KIRME D KARME
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HE AR 48 A4 Add FHEE MR A
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Table 14. Wearing condition of comfort-sensation reporter

Season ‘ Winter
Weari Spring Summer Autumn
cogigé?gn Indoor Outdoor
Clothing meight 7713 ‘ 588.7 838.5 ’ 1,060.0 1,232.7
Number of _ _ _ _
upper and lower 43 33 4-3 ‘ 4-3 6-4
Upper/Lower 1.49 1 0.76 1.06 ‘ 1.63 2.39
brassiere brassiere brassiere brassiere brassiere
- running running running running running
g shirt shirt shirt shirt shirt
E blouse T-shirt blouse blouse blouse
=] T-shirt jacket sweater sweater
BT w jacket
S 4"": gloves
B8
g 7 brief brief brief brief brief
g 4 pants pants pants girdle girdle
[=3
O = socks socks socks pants pants
socks socks
Lor BREBETIdAE #g Aasls] a4 #%
V. BR2E 2 Eiak B e HA gk
olshee A4E gﬂn S Tou A #
BEHREs 534 HXY 2158 RENA A #o AGMESA T HEENE Vel 2

# o8 kA nag e & 23 ALERY FH
wgpo = Fu Tl 1 clofHEe] HAXKEE 390
g/mPol f& ERZEE s Aol EiRe] R
BEHEMES b daAe 7Hd etddel &
Aoz QA=) o] e AFOE T AL H

KERS AL Gob 2ol H5d 2]
A= AA 2 ﬁMZ}«I HRERS (Fig. 5)] v
£l g
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