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Abstract

This study was investigated the clothing microclimate, subjective sensation for the improvement of traditional koran
high school student uniform so called "Saenghwal Hanbok".

For the purpose, casual hanbok school summer uniforms were made. They were made of 4 different textiles materials
- P/R, P100, P/C, P/R/S for blouses, P/W, P100, P/R, P/W/F for skirts. Then their clothing microclimate, subjective
sensation were tested at room temperature 25+1°C and 50+10% R.H.

Clothing Microclimates wearing on the blouses were good matched comfort temperature range.

Subjective sensations wearing on the blouses were better than those of traditional koran clothes so called "Hanbok"
and quite same for western style clothes. Thermal sensations were indicated some hot condition, and moisture sensations
were indicated some wet condition but tactile sensations and comfortable sensations were agreeable.

The temperatures of the forehead and the breast wearing on the skirts were indicated the same results with the
cases of the blouses. Leg temperatures were some lower than the mean skin temperature, the other parts' temperatures
were slightly higher than blouses but the mean skin temperatures were satisfied comfortable ranges.

Subjective sensations wearing on the skirts were better than those of the other traditional clothes and even Western
clothes. Thermal sensations and moisture sensations were resulted the same with the case of blouses.

Currently, P/R material and P/W material seemed to be cool and respectively suitable for blouses and skirts in
summer among the materials of modernized Korean traditional costumes and school uniforms, since those materials
lowered skin temperature. But better, physiologically pleasant materials for summer clothes should be development
in consideration of clothing microclimate and subjective sensation.

Keywords: clothing microclimate, subjective sensation, school summer uniform, saenghwal hanbok
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(Table 1) Style Analysis of Costume Cloths n=10

upper uniform under uniform
Silhoue straight 6 semi-flared 5
tte fit slim 4 Style pleats 3
Leneth blow waist 10 " )
en l
¢ length 10cm gather
round 2 knee 8
Collar mokpan 1 | Length calf 1
style dangko 4 ankle 1
matgit 3 i 0 0
button 4 ! X 10
knot 4 0 1
Closure - Pocket
fabric button 1 X 9
none 1
AR FTu(RF] A o=} 5L, Ao
A nEa, Aol ot g nEa, Pl slok
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ol E9B FHE 3tk stel= AlvEdole] FEA
dolg2 A&sldrHFigure 1 3.
(Table 2) Textile Analysis of Costume Cloths
. upper under
Textile uniform uniform
Polyester 100% 5 4
Blend P/W 1 3
d P/C 1 0
< PR 2 2
Fabric P/A 1 1

e aitll ol the cest
3
e 525
85 /
1 as
5.5

[Figure 1] Pattern of

St loglh 4.5

(Table 3) Property of Material

experimental uniform

AR B Aol 4F, slo] 4F o8 Azsldon] i)
9] EXL <Table 3>z 2t}

A 2438 B Aol Z]oz=ElE 65%/ W 35%
o] EukAAY(P/C)e} Zr]d=El2 65%/ Blo]e 35% <]
SR (P/R), Zg]ol| B2 65%/ ol 35%¢°] $IA}
Wake 1% 232 ek EWAA)(P/R/S), E2]ol2=H]
2 100%0]ch.

g des 1 QIR B A 258 534 v =
Aate] ko2 gAlEHIE, oo P/CAA7} th
2 A8 YA dx7} tha =31, P100S THE A4
Ho} 9} "ol v vkt

& T 2Fele] P100o] 772 Ho|qlaL, vHA|
52 AR AES2 PRAAZE <kt 71
3 P100°] <z FASITE

skele] Al 548 AHEWA HFzdo] 2|
2 100(P100), Zejoll=Hl= 65%/d|ol 35% 2] &%
2A)(P/R), Z=HZ 40%/% 60%°] kA
(P/W), Zgjollz8 2 33%/2 60%/ZetE 7%= )
AL W&l 7E7MES aike T FEIEAS ARSS
EAANP/W/F)S] 47FA]0] 2Tt
Ues QAR 4714 &A1) Fert fARFIH

AETAE= SABHYa, P/Wel P/W/Fe
P1007} P/RET} k7k SFQtTh

g PIW7E eRE 7HaL, P100o] o F-AIc

v

A%e

Sample 1 Sample 2 Sample 3 Sample 4
Polvester Polyester (Polyester 65%/Rayon 35%/
65% o/Cottyen 359 65%/Rayon 35% direction of Y index Polyester100%
upper 0 1% used spandex
uniform 79x106 72x88 72x88 68x68
0.24 0.27 0.27 0.45
1.576 1.283 1.477 2.239
Sample 1 Sample 2 Sample 3 Sample 4
Polyester
Polyester100% P&yisggofsl%/ Polyester 40%/Wool 60% 33%/Wool
under yons7e 60%/Filament 7%
uniform 62x55 65x49 56x64 65%49
0.45 0.45 0.31 0.33
1.922 1.742 1.579 1.770
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[Figure 2] Ear Temp, for upper uniform textile
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35.50 g
= 32.25
5 .28 32.00
g
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2450 [Figure 6] Upper arm Temp. for upper uniform textile
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[Figure 3] Forehead Temp. for upper uniform textile

35.75

Ch(up)
35.50

w
o
b
>

Temp.(°C)

)
&
=3
=3

34.75

34.50

) 5 10 15 20 25 30
Time (min)

[Figure 4] Chest Temp. for upper uniform textile
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[Figure 5] Abdomen Temp, for upper uniform textile
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[Figure 7] Thigh Temp, for upper uniform textile
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[Figure 8] Calf Temp. for upper uniform textile
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[Figure 9] Skin Temp, for upper uniform textile

2

™ ARE B3] wh 2eFo F wis} glo] ksl
F3FAaL, 42A] Thel|l fofsk Apole= HolA| egith
P/R, P/C, P/R/S+= AFAZA| 257} Wgtort AR
ol ulet 35 P1004AE 25Ws} glo] UF
g 258 AR EWAA7E P100KET thas B
Hepgtou fofgh atolE JEhlA] gttt Winslow et
al ,(1963)7} A|AIgH Bt 9720 2 W= 32.2~
34.3Col™ Kim#} Ko(2002)E dhx2lo] ZX% HA|
T oM W)= Lo 33.55+0.648) 1 3F=] AE
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[Figure 10] Ear Temp. for under uniform textile

slo] 22 onee HIF 35.23C (+.58)% 33.59~
3648 C o] HelE KL oo} de] &% WslEe] =2
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Wol2 pslallcFigure 11 FZ].
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[Figure 11] Forehead Temp. for under uniform textile
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(Table 4) Ear and Skin temp, for upper uniform textile

Textile Mean temp. C (S.D) Temp range (C) F
P/R 36.46(.34) a 35.80~37.20
P100 36.50(.34) a 35.90~37.10

Ear P/C 36.56(.34) ab 35.90~37.20 3.07*
P/R/S 36.63(.36) b 36.00~37.50
total 36.54(.35) 35.80~37.50
P/R 35.18(.58) 33.68~36.24
P100 35.25(.60) 33.95~36.54

Forehead P/C 35.22(.54) 34.11~36.45 A7
P/R/S 35.22(.66) 33.73~36.29
total 35.22(.59) 33.68~36.54
P/R 35.13(.58) a 33.69~36.21
P100 35.29(42) b 34.17~35.94

S Chest P/C 35.38(43) b 34.26~36.15 3.83*
K P/R/S 3532(42) b 33.97~36.22
I total 35.28(.47) 33.69~36.22
P/R 35.50(.49) a 34.58~36.36
n P100 35.74(.62) b 33.53~36.63

Abdomen P/C 35.77(.74) b 31.16~36.58 4.65%*
T P/R/S 35.85(.48) b 34.40~36.76
¢ total 35.71(.60) 31.16~36.76
m P/R 32.52(.61) 31.32~34.09
p P100 32.45(.51) 31.45~33.66

a Upper arm P/C 32.42(.66) 31.42~34.91 91
t P/R/S 32.58(.79) 31.34~34.40
u total 32.49(.65) 31.32~34.91
P/R 33.02(.91) 30.78~35.91
r P100 33.07(.82) 31.67~35.17

¢ Thigh P/C 33.08(.74) 32.12~35.40 1.18
P/R/S 32.86(.63) 31.11~34.26
total 33.00(.78) 30.78~35.91
P/R 31.32(.56) b 29.86~32.36
P100 31.21(37) b 30.58~32.01

Calf P/C 31.06(.43) a 30.22~32.52 10.88***

P/R/S 30.92(.46) a 30.24~32.00
total 31.13(.46) 29.86~32.52
P/R 33.55(.45) 32.56~34.71
P100 33.59(.32) 33.07~34.42

Mean skin Temp. P/C 33.58(.31) 32.73~34.43 34
P/R/S 33.54(.32) 32.66~34.10
total 33.57(.36) 32.56~34.71

a and b is a different group ***p < 001, **P<.01, *P<.05

Bo] PW7} 7P e SRE, PIWFZ} 71 B e Uehflo] PIWYL A1 B LuE, PIWEZ} 71 e

S YRl Figure 12 : on= Uehdoza] Ate] 28] ®Brh =7 Uepda
ste] 24 Al Wl Bt 35.93C(x46)2 3429~  HH oA Yol Figure 13 F=x].

36.88°C o] WS Vel 42417t frejdk ztols

b

=

—_
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[Figure 12] Chest Temp, for under uniform textile
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[Figure 13] Abdomen Temp, for under uniform textile
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[Figure 14] Upper arm Temp. for under uniform textile
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WA= st Figure 15 =]
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[Figure 15] Thigh Temp. for under uniform textile
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[Figure 16] Calf Temp, for under uniform textile
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[Figure 17] Skin Temp, for under uniform textile material
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Fo2 gz e A2 36.68CE 717 =9F w2 po|& BHH 75, wlddA] PPWAAP) o2 &

a0, FuReo 3383 T A 39 Wl &3k
o} ez wjeo] 3593 CEM 7P =gk thee
7123546 C), ©|nk&(35.23C), 3HAL(33.267),
S122(32.98C) 9] £o & olxlal, Folele 31.44T

(Table 5) Ear and Skin temp, for under uniform textile

ARk e Gl Lhept, EolelecliE PIW/E/
Ay A e s Uit <Table 5 87>,

ARt olnke, e, SMAle, BEvres 47}
A ZARbel frelgt AolE vEhlA 23kt

Textile Mean Temp. ‘C (S.D) Temp. range (C) F
P/W 36.65(33) 36.00-37.50
P100 36.71(.28) 36.10~37.30
Ear PR 36.63(.29) 36.00~37.40 1.36
P/W/F 36.72(:30) 36.20~37.50
total 36.68(.30) 36.00~37.50
P/W 35.14(.55) 34.08-36.25
P100 35.25(.68) 33.59-36.45
Forehead PR 3520(.58) 36.01~36.28 1.61
P/W/F 35.35(49) 34.41-36.48
total 35.23(.58) 33.59-36.48
P/W 35.28(48) a 34.13-36.25
P100 35.54(.55) be 33.99-36.54
S Chest PR 35.40(49) ab 33.84-36.44 6,105+
K P/W/F 35.61(45) ¢ 34.78-36.56
I total 35.46(51) 33.84~36.56
N P/W 35.81(53) a 34.29-36.64
P100 36.00(51) be 34.80~36.88
Abdomen PR 35.88(.39) ab 35.00~36.60 3.94%
T P/W/F 36.04(36) ¢ 34.90~36.60
e total 35.93(.46) 34.29-36.88
m P/W 32.89(.64) 31.77-34.29
> P100 32.93(.90) 31233525
. Upper arm PR 33.11(.93) 31.04-35.19 79
P/W/F 32.98(1.03) 31.38-35.54
t total 32.98(.88) 31.04-35.54
u P/W 33.35(.94) 31.63-35.84
r P100 33.24(58) 31.77-35.03
e Thigh PR 3333(.69) 31.7134.79 1.24
P/W/F 33.14(.63) 32313531
total 33.26(.72) 31.63-35.84
P/W 31.81(1.05) ¢ 30.00~35.95
P100 31.53(.94) be 30.34-34.92
Calf PR 3139(75) b 29.80~33.40 10,375
P/W/F 31.02(.63) a 29.8332.51
total 31.44(.90) 29.80~35.95
P/W 33.85(.50) 33.18-35.34
P100 33.86(42) 33.14-35.24
Mean skin Temp. PR 33.84(.40) 32.81-34.89 5
P/W/F 33.78(37) 33.08-34.53
total 33.83(43) 32.81-35.34

a, b and c is a different group

#4xp < 001, **=< .01
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1) o5y 2%

2ge) Aol W OB 2= et 27.52(+.95)CE
25.60~33.30C 2] B9lE vepfjo] AR} 10277
Al 47T ok xfolE YERRIE 71523t wle-s
7V G GERIIE PRAA} 718 257} =) YRt
31, P100°] 71 A vebstk=t] o= P100¢] 714 74
I RSl et 7hg vhol o] gFflome &
7147 F45490] ol Lt A UeRd Zeg Hltt
[Figure 18 Zx]. 3o 2ol W o8] L5 444
2ol frolgh ztols YERfA] gdsleh

29.00

in Tm(up)
28.50 |-

28.00 |

27.50

Temp.(°C)

27.00

26.50 |

26.00

[Figure 18] Inner Temp, for upper uniform textile

22
|

2) &

o] #g Al B Fu do] dwel JFE wA|
I o] BeAdst ddo] gl wk ofuet oo
s 3719 $eE Aerols 935 nx|7] ujito]
SEW 7150l tete] Tad rFereta & F 3l
(Kim & Cha, 1992). A&g5d 1wk 282 o=}
FEE HiF 52.00%. RH.Z 28.50~65.20%. RH.U
ER 43 o8y Hw¢l 50+10%. R.H.o WIS &
AsF ot 47bA] ARkl frelgh AbolEd yehiAl=

QI Figure 19 2.

65.00

in Fu(up) -=P/R
60.00 | *E}g"
*
n_ *P/R/S
5 5500 ’é& / A
= = N . — / ~
g 5; =~ /,/* —a<_ \g
3 50.00 g Ao m
4500 |
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[Figure 19] Inner Humidity for upper uniform textile

ahe] 2HgA] 471 27kl frelg Aol el
2 2o 92 P00 2H8A] ojE] 7t 71 B
Rt

3) AlFHstF

npo] ZgA| 471A) oA BE AF Anch 28
Zo] 19~29g 745900k 4717 o] Aol
apol= giglont o) 27t 74 =70 ekt PIRo]
427 F 74 2 Bow AF7Har} dolwks] o=
P/RO| o] £} A4 ol BrrEaloh uhgakel
o} AZMstols ke 1A Ao A7hEY <Table

6 x>

t
)

(Table 6) Weight change for upper uniform textile

Textile Weight change(g) F
P/R -29.00
P100 -21.00
2.54
P/C -19.00
P/R/S -22.50
a and b is a different group ***p <.001

she] Z-g-A] AFHEFL -16.00~-50.00g2] EEE
Ehfo] dAldor H3 drv 23 F ATl
SFIet. 4714 22 Frelgt AfolE Kol ofEFf 2=
7b =39 PIWZF 7P 2 F9] s yEhflo] Wil
o FESo] dofup thE 2AjET AFol Wol 2
23 Zog Helvh w9k ahe] U] Aol A8d
P/RO| Gl oA 71 L7t A el o2 o]
2 Q&) ste] AFA Ade] ARG vFedt A3
Eht Zo g AZtECi<Table 7 33>,

(Table 7) Weight change for under uniform textile

s Weight
Textile change(z) F
P/W -50.00 a
P100 -26.00 b
13.19%**
P/R -16.00 b
P/w/F -24.00 b
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ES

ol 2Hg Al 2dzke it 4.17(294) 2 HE~oF
7 sy o WSS Ho|v AA7tel| Heldh Alol=
5‘—"1*1 UIAT PR2AE ABALRE A FRA
to] Aol wet 7Y e 2978 JERIS
ofEY 257t #1 AlFtawel 2 2% #
Ho] zZlom Bib5do ek RS W] wE3hR
atal FNel gehEe dlol Aol 54 wiEel A
A7+t

S-S i 3.88(x65E ‘oK £F~HE O
2 Ueht ARE 3l wet 53k 7o) = =
A F PIR/S A7} 7o) tha vk A=, PR}
P100&2A7}F tha: &3 =718 F= 2oz Uehtoe
27 ] GolEk xpol= UER A= kgkth Z7ke

T 499+INE oRF F5~HE oF vehdth

e 471R] A7 §-2]3F 2folE HolA| &th

234 AH7Fe ok 4.49(£.76)Z ‘HE~ 7}
A3t 2 JeRdal 2Aigtel] f9)gh 2fo]2 Bolz)=

JI‘N‘ OEL

(Table 8) Subjective sensation for upper uniform textile

okgro} P1002] A&7 o] tha viA,
o] U2 =7 YePdti<Table 8 22>

RBREY WY Yol Agsglen oRiEL
Rk akEl |, ERpe oRE X, o A

TSIk Sungah Kim(2001)e @83ke)A) ¢l
oA HE B Folals Y AA BE o] %

FAOlE ‘oz w9 A o
t}. Kweon(1998)2 b4 ol 284 2o
£’ olgta sh9ied], 25C SAA APdeE

2319 W a0 A A e

A=ols]
ste] AgAlel FEd e edze

421(£.95)8 ‘HE~oKl upEsit) =
ol F-2ol gk 2polE Yeh A k=t

ol 4

olol 2le] oA Solug $5o) dsle] &

afol2 Holx| o= ZAow M Hrh
3.90(x.70)02 ‘<kF &3 o] ¥ke-S

Ajole] whe-g eI 4714 27 7k o]

E‘r‘z‘iﬂ}.
Z7re W 483902 ‘K 28 I ‘BE

F Aol

Textile Mean Temp. © Temp. range (TC) F
(S.D)
P/R 4.37(1.01) 3~7
P100 4.13(.88) 2~6
Thermal sensation P/C 4.19(.92) 2~6 1.90
P/R/S 4.00(.93) 2~6
total 4.17(.94) 2~7
P/R 3.84(.69) 2~5
P100 3.86(.71) 2~5
Moisture sensation P/C 3.84(.53) 3~5 .80
P/R/S 3.99(.65) 3~5
total 3.88(.65) 2~5
P/R 5.01(1.06) 3~7
P100 4.96(.94) 3~7
Texture sensation P/C 5.06(.96) 4~7 28
P/R/S 4.93(.64) 4~7
total 4.99(.91) 3~7
P/R 4.46(.83) 3~6
P100 4.37(.78) 3~6
Comfort sensation P/C 4.51(.61) 3~6 1.43
P/R/S 4.63(.78) 3~6
total 4.49(.76) 3~6
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vehfe] P1004A17F thE 357 &A9 gl AAst & RE 59 g5 s B, o5 ies
A vk AAAE Ueifo] F3o] $4] 235 & 7 A B8 FRSES Bl 95 By 2557 S4
ok AAE At 447(£80)2 o £ F HE F8% IFE vHE Ae & & Atk AL o}
" Abolel S Hith &, 7FEe, Wauiedt AAdEs, Rl 2E=et
47HA) Z2Azbell frolgk Afolg Hof P100°] S&fzto]  FAGES Hth o8 2ge BE FUE 3
71 Sl UebsdTh webA Eeel2EH 2 100%48A47F 3 frofgh s Bolow By 25wt £&5E
3o 7P VA griEle] HAdde QS vl @il Fahe] £33 HHtte] B2 As o F qirh
Ao ®olt<Table 9 x>, B eFEe 2T frofgk Aol H9lout
HE FH4 349 fogt dus Kol aREte=
4. Ma|™ wlSDnp Z=pE Zizto| | ol ] 25wt FHA Aol F83 IS vAE
Aog AztEw 57|55 ddsl=t] o Fa3 AR
Fe) g A 29 AR, slEed FEdRE = A4 Er<Table 10>
Han, SR, Fote], Ay, oRlesest 4 sho] 2 2HgAle] 287 AR, Fotele, H
s HYlet 53 A, Fote, oEH & wuR2, R o st AAEES, Adle, Sl
wote] Fawrt P =3k et BAREE veio] kAl 1Rl 5555
FaaS 7 AAdEE UYeaL AU, oE @A we 3s ¥ 5 Aok
W ewEe} RARe Bolth 7S Smes Ao Hape AL, we, ol exwst folgk 2R
(Table 9) Subjective sensation for under uniform textile
Textile Mean Temp. Temp. range (C) F
(S.D)
P/W 4.31(.94) 2~17
P100 4.19(.87) 3~7
Thermal sensation P/R 4.24(1.06) 3~7 73
P/w/F 4.09(.91) 2~6
total 4.21(.95) 2~17
P/W 3.94(.74) 2~6
P100 3.73(.78) 2~5
Moisture sensation P/R 3.93(.62) 3~6 2.05
P/w/F 4.00(.61) 3~5
total 3.90(.70) 2~6
P/W 4.87(.90) b 3~7
P100 4.49(.93) a 3~6
Texture sensation P/R 4.89(.99) b 3~7 4.47%%*
P/w/F 5.06(1.01) b 3~7
total 4.83(.97) 3~7
P/W 4.57(.69) b 3~6
P100 424(.82) a 2~6
Comfort sensation P/R 4.41(.84) ab 3~6 3.73%*
P/w/F 4.66(.80) b 3~6
total 4.47(.80) 2~6
a and b is a different group **p<<01
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yasley sEmEol o=y|set Fan 22t 13
& yehlo] w2t ot e S A vEid S0 S48 AR ZEFern, o] w5
% ‘Riﬂ} Aol 71 Tag ABE Ueiuith. dolet 22 5&
2 olnb, Tk, SIHAIR, BHvlRde 4 Fo] el B dFE e, deke E% =3
s, 94%111 Frohs FAGES deho] A o] 3 2 S UERllth o224 293, 4,
o] Fi JEUSFEIl 2575 o] WS o e o5 =4 s8-8y % oF B2
T vk AL onhe, Ve, AT AT TS YERAL dele] Vst a2, il shee] 3§
=, F Fxok FA%ES vUello] 7ie siHAl BAlRo] FHE Ao 7P 2 S RS 4 3
o] =3 JEYFLI} He5E e =4S & v<Table 11 x>
T At

(Table 10) Correlation of Physiological response and Subjective sensation for upper uniform textile

Subjective
sensation | o imal sensation| Mo ti T ti Comfort sensati
Physiologic ermal sensation oisture sensation exture sensation omfort sensation
response
Ear -265%** - 164%%* .005 -20
Forehead -.011 .036 A4 kx* A15%*
Ski Chest .069 132%* 203%** .092%*
N Abdomen -.052 -.074 1.33%* .047
; Upper arm -.142%* -.022 -.005 .043
em Thigh 217%%% 025 358%HH 068
p- Calf 184%** 0.64 110%* .008
Mean skin temp. .090* 0.38 200%** .088*
Inner temp. 138%* - 150%** - 114%* - 125%*
Inner humidity 298%** -.092%* - 169%** -.345% %%

P<.001,

**p<.01, *P<.05

{ Table 11) Correlation of Physiological response and Subjective sensation for under uniform textile

Subjective
Physiological sensation Thermal sensation| Moisture sensation| Texture sensation| Comfort sensation
response
Ear -211%* -241%* -.048 -.115
Forehead .008 .098 518%* 211%*
Chest .032 .079 .193%* .139%*
Skin Abdomen -.091 -.160%* -.029 -.041
tem Upper arm -.137* -.054 101 .047
p- Thigh 324 -.024 295%* 127*
Calf 227%* .079 .061 -.002
Mean skin temp. .139%* .005 268%* 110
Inner temp. 110 - 182%* -.092 -.079
Inner humidity 242%%* -.061 - 181%** -275%*

**P<.01, *P<.05
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