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Albstrzet

This study was to examine the effects of textiles materials and wearing types on the thermal regulation
responses of human. Cotton, polyester, wool, silk and rayon were chosen as outerwears and acetate was selected
as a lining, Blouse—skirt suits, blouse—slacks suits and one—piece dress made of selected textiles were
examined by human trials, Tests were performed with 3 kinds of wearing types as blouse—skirt suits, blouse—
slacks suits and one—piece dress. 3 healthy women were volunteered for this study. Rectal temperature(Trec),
mean skin temperature{Tmsk), microclimate inside clothing(back, thigh) were measured.

These results were as follows;

1. When subjects wore blouse—slacks suits, Tmsk was showed the highest value, There was a significant
difference on Tmsk(p<0.05), when they wore one—piece dress. The temperature of microclimate inside
clothing when subjects wore blouse—slacks suits showed the highest value and one—piece dress and then
blouse—skirt suits in order, For blouse—skirt suits, clothing without Ining showed higher temperature of
the back of microclimate inside clothing than clothing with lining except cotton(p<0.1).

2, There were no significant consistency of the increasing rates of thermal insulation of garment at fabric test
and human trials among cotton, polyester, wool, and silk.

Key Words : thermoregulation, textiles materials, mean skin temp, thermal insulation, microclimate inside
clothing; A-&24, 289 47, HFuF e, o5y 4%, B2Y
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Table I, Physical characteristics ¢f subjects

Item|feight |Weight |Breast | Waist | Hip |B.S.A*
Subject\| (¢m) | (kg) | (cm) | (cm) |(cm)| (m”)

A 160 53 859 | 75.1 95 | 1.552
B 158 49 87.0 | 74.0 | 90 | 1.488
C 156 53 86,5 | 74.8 | 93 | 1.524

* B.S.A(Body Surface Area) was calculated by
Takahira.
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Takle, 2 Combination of garment on human tody test

Combination
U+Op U+(L+0p)
U+BI+Sk U+ (L+BH+(L+Sk)
U-+BI+SI U+(L+BD)+(L+8I)

U:Underwear(Thermal top+Panties) L:Lining
Bl:Blouse Sk:Skirt Sl:Slacks Op:One—piece dress
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Fig, 1. Procedures and measurements of human body test
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Takle 3. Physiclogical responses of sublects wearing an one—piece dress (unit:C)
Fabric Cotton Polyester |  Wool Silk ~ Rayon '
Item without L |with L !without L|with L |without L|with L |without L|with L |without L|with L F
Rectal Temperature 371 | 372 37.1 372 372 371 371 371 371 372
Forehead 346 34.2 344 344 344 342 343 343 344 344
Chest 345 | 345 | 344 | 347 | 344 | 342 | 342 | 345 | 346 | 348
Skin Abdomen 335 334 33.6 337 33.6 338 329 33.6 i 33.6 338
Temp. Forearm 335 333 333 333 335 335 331 33.2 32.8 334
Thigh 32.3 322 319 31.8 318 32.0 3L1 32.1 322 321
Calf 30.6 310 30.3 305 30.2 30.5 29.8 30.2 30,5 304
Mean Skin Temp. 33,08 | 33.0¢ 328 | 32 328 | 328+ | 323b 28| 328 | 3302 | 168"
Micro- | Temp. of Back(1) 317 322 317 32.0 31.8 318 31.6 319 32,0 324
climate | Temp, of Thigh(1) 312> | 31.2» 311k | 31.1P 3L1b | 311> | 304¢ | 305| 315 3154 | 166"
inside | Temp. of Back(2) 200b [ 30190 2024 | 208| 296 | 303+ | 2939 | 3000 300> | 301 166"
clothes Hum(i;i/.};)lflf ack 32.0¢ | 3154 329 | 313 338 | 302¢| 313 | 328> 328> | 314 | 186"
-0

L: Lining
(1): The first air layer from the subjects (2): The second air layer from the subjects
The letter means the siginificant differences in physiological responses for one—piece dress("p<0.1). The same
was included the same group.
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Table 4, Physiological responses of subjects wearing a blouse and skirt (unit:'C)
Fabric Cotton Polyester Wool Silk Rayon
Item without L {with L |without L|with L |without L|with L {without L|with L {without L|with L F
Rectal Temperature 37,1 37.3 371 37.0 37.1 37.2 37.0 371 37.1 372
Forehead 345 345 342 | 345 341 342 342 M5 34.2 344
Chest 34.2 34.8 34.2 345 34.1 34.2 4.3 345 34.2 344
Skin Abdomen 338 34.2 339 337 34,1 33.9 33.8 339 33.8 337
Temp. Forearm 33.3 33.5 327 | 328 335 32.2 32.8 33.3 33.2 33.2
Thigh 319 31.6 3L1 316 315 322 312 315 315 319
Calf 30.7 314 30.3 30.9 30,7 31.0 30.9 311 30.8 30.6
Mean Skin Temp. 33800 | 3402 | 3362 | 3374 | 338 32,81 336b 1338 | 337ab) | 338y ] 64*
Micro- | Temp. of Back(1) 3190 | 32220 317 | 3159 | 319 | 3159 | 318> |317» 31.8° 37| 171*
climate | Temp. of Thigh(1) 3050 | 3050 3000 |305P| 303 | 3080 305° |305% 3050 306 | 165
inside | Temp. of Back(2) 29,3b 3012 291> [ 2920 | 289 2930 | 289¢ 293 292 | 2990 | 172
clothes | Humid.of Back
3249 | 3290 329> |328» | 3372 | 3L4Y | 3130 |321d 318 | 338| 187
(%RH)
L: Lining

(1): The first air layer from the subjects (2): The second air layer from the subjects
The letter means the siginificant differences in physiological responses for blouse and skirt(*p<01). The same

was included the same group.

2AE AR QA & 4% AIE Table 4]
YEhh R,

W AAE AR HEAE SR

fll

2 g

2,

R o
=Y
X
&
1

2

o oX
—o
N
Hir
30

L fo

rMr -z 1o ofn
o fg e
=
rlo
H
rle
&
&
N _]l.m
=
)
Jo
-
o

2
i
2

far s,
(gl o

Cu falstA =i ©
o] H&o] Z17] HZ<l
d2E|2 ~7E H

elA F

e
LN
0

<
[\]

o
dT M o)
oo g
r&wﬁr\rr
éo‘i’.‘.‘ll{r‘ro
fﬂrlén-g
)
S
e
2 oY
_{
N
Hir
¥
T
|«
T
+
o
o

2 Jo ofw
B

4 H o2

2
>
ot rfr

g 2lE A

a

e

do 2R rl @ B¢ £ ofn
fu
o

N
-

£
=
g
2,
P

™
de
e 2 bo 0
&

p=3

ofk
1o
Ach
o
I
i
2

ZL

4
sk g IE o

[m o e N

P>
'

¥
H

3.
© ok o i

gy
P
2

-z ol
Ao o
A
i)
e
rle
rlo

f |
e
_?L
38

~ R o
a

e
do Hu

oY &
do i
Hir
32 b
vl
ol
4z
do

N
—_

2
o
%,
rir
o
o
N
N

I rr
N
|
o
o MY
rlo

e
oy
S
K9

o Ml oX
Eoox
e
¢

E-

ol

Ehid
RS
¢

2

R

el



Vol. 23, No. 8(1999)

2 A7 BRI, $R9 AU B 2%
= oH gl A7 o

dole 2AE P AENS 4WuT, FEAR
23 gERy HuS o) LEE 47 Y= A
27} 2T, B AU %) 2xE o7 @l
L 97 BRom, SR el F oA 92
2

H 2EAprt A

A WA, MFHFE AF AL AYHA &

o
A
2

2L

e
E oAy 2Ex7F ARHA S, ¢
Ate 4, EgdiHEg B ~AHE 7‘3%,
E B #Hol 2AE Aol 24
2A7b AFEHAG el FEgLE W, Yl AHE,
E AAelA A=A
HEF AWS A5 22 O
A LEA7E AAEHJL RE A

599 HF %y er oz
o

fir ta

,d
AE ol ol

e 0

o
Ko
S rln o

-

‘E o
i1
o
o ®or b oo

1*Eﬂ€ aﬂ ] = 73_ iﬂE gAele) A
LE2}7} 01245421 X, s
3 e AfE 2R OJ
og exatE W, 2, Aok
SR HUE JEY &
E AAER Ao)E BYTL I AE AS
ZgoE2 AFE HF Y
Atk QAo % FEX
8 b2 AN BT A=
= °q¥°ﬂ*1 P29} ~AE PAE vws B
4 AYZ 9By 57} AeFol A
7

EZ
i, e
> ?{E
o o
‘;“5 rle
o,

2 e
[ g
o 2
2 to g

_L4
fr Moo

o +
o
3L
o

N

r=
o)
H
R
N
)
o
o
i}

Selel CAdE TARBEE WY BAT A
e g%l wod TV BHE

nedo] AaEs AAE A BY oRolE
e Aol AgsiE ey &4 3

31

b ouhoo) (1902) o) AFINE Bahs
& boxao] ARYRTE F7IFe] 25
ool els) @717t AT B
2 dvolat A9 B WAls
e AAA Y A

>

g_‘.
d:{o;&
vr.lm_g‘
o v

nf
a& g

AU

&

L
B o)

e 2 @ ¥ ~
o 1 o T
r :r; i
Ir i‘z s
2 e
W
m‘m
®r
2,

30
22
o ¢
o
m
&
>
i
M
o

=% 7= Ag3E e

o = 4%
3 gds BAe 8RS W JL, IR L,
B4 27eln olRe AolZ Mold grgkom,

] %
NED BF L0CHE 2 Faat2s vek
%D}(p<0.05) ol MATF(HP3, 1993, AHztF,
9g8)oll A EHAdE T HE 749 93 zol7t
A RAeg Hol E AFIME HFHE A
AR oFk7] wWEel 3 2ozt (R AoE
AR E

(3) d2~ 3

LU~ Zge A 2§ 43 A4E Table 50

A A3t T,

d Edx A AL gt A A7 HaEe
B2 04C(p<005), tERS] HUS g3 2%
06C, 79 otelld T WA oEY 2% 10CE
v«ls}ﬂl ERL(p<00L), 529 HUS oJEY £
o2 3jol g HolA adth

S
4%

N
of

EEMI*EHE Y2 AT ALA HvFed
HEEY HAUS g5d e HT %
Zpolg Bolx) @grod, & e Ao TR
AWz oE &% 07C(p<0o0l), THY oM
F A EY &% 06C(p<005)Y EotA F9
3 ZJolZ R MY v AHANAME B, Z¢
qAHE, B A FA FEAE 7 Jd= AL

9] o] Hr}
B SdX g A 7t 21% Ao Hgul
H2 03C(p<005), HHEF

— 1103 —



32 3=t o] 7815 7]
Table 5, Physiological responses of subjects wearing a blouse and slacks (unit:C)
) Fabric Cotton Polyester Wool  Silk R_ay;; )
Item without L |with L |without Ljwith L without L|{with L |without L{with L jwithout L|with L F
Rectal Temperature 37.2 37.2 37.1 r 37.0 | 37.1 37.1 371 370 371 371
Forehead 342 [ 346 | 345 | 347 | 344 [343 | 344 | 345 | 344 | 345
Chest 341 347 344 343 3.1 343 34.2 344 34.3 348
Skin Abdomen 335 34.1 335 33.8 33.7 339 33.7 336 3.1 341
Temp. Forearm 331 33.7 32.7 33.2 331 33.6 32.9 328 333 33.2
Thigh 310 323 317 315 316 32.3 3L5 317 32,0 324
Calf 30.3 30.4 30.6 29.8 30.7 30.4 29.8 299 301 306
Mean Skin Temp. 337 | 3412 336» | 3370 337V | 3400 336° | 337™| 3398 | 3412 | 179"
Micro- | Temp.of Back(1) 31,90 3201 3179 | 3242 | 3185|319 319> | 319v| 3L6¢ |3L7 | L74°
climate | Temp.of Thigh(1) 309 | 3158 3097 | 309¢| 3049 315 3110 | 3L1Y| 3100 | 313 178
inside Temp.of Back(2) 293 | 3034 | 2920 | 208 | 2894 |3012'| 283 | 2939 2929 | 300> 1.81*
clothes | Humid.of Back \ "
9%RH) 327b | 326™ ) 3LIe | 320¢'| 3L6% | 326 32% | 3220 315 |321¢ | 183

L: Lining

(1): The first air layer from the subjects (2): The second air layer from the subjects

The letter means the siginificant differences in physiological responses for blouse and slacks(*p<0.1). The same

letter was included the same group.
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Teble 6, Physiciegice. responses for each garment (unit:'C)
. Type of One—piece dress Blouse+skirt Blouse+Slacks
Fabric ent F
Item Without L | With L | Without L | With L | Without L | With L
Mean Skin temp. 33,0 33.0¢ 33.8 34,00 3370 3412 | 2327
Micro- | Back(1) 3179 32,00 31.9% 3.2 3192 32000 | 1.98*
Cotton climate - -
inside Thigh(1) 3120 3120 30.5¢ 3054 30.9° 3150 | 1.89
clothes | Back(2) 29,90 30.1ab! 29,3 30.12! 29,3 303 | 202°
Mean Skin temp. 32,82 32,90 33.60 33,72 33.62 3374 | 2.23%
Micro- Back(1) 317 32,00 31,79 3150 31.7¢ 3240 | 219
Polyester | climate - "
inside Thigh(1) 3112 3112 30,09 30.5¢ 30,92 309 | 196
clothes | Back(2) 292! 29,82 29,19 29,20 29,22 2982 | 1.90°
Mean Skin temp. 32,8 32,8 33.8b 33,8 33.7v U | 2.28%
Micro- | Back(1) 31.8% 318 31.9% 315> 318 3192 | 1.88°
Wool climate 3 b b C} be) c) ) .
inside Thigh(1) 311 31.1 30.3 308 30.4 315 | 208
clothes Back(2) 29,6 30.3¢ 289 29,3t 28,99 3012 | 1.98*
Mean Skin temp. 32.3% 32.8> 3360 338 33.6% 3372 | 302"
) Micro- | Back(1) 316 319 318 317 319 319
Sitk climate - b b o ) ; o
inside Thigh(1) 30,42 30920 30,52 305 3112 3112 | 1.90
clothes | Back(2) 29,30 30,02 28.9¢ 29,3b 28,30 293> | 197
Mean Skin temp, 32.8¢" 33,00 33.70" 3380 33,907 3127 | 284"
R Micro- | Back(1) 32.0% 3242 318> 3L7Y 316 3L | 186"
ayon i -
Y frlf;l%ite Thigh(1) 315 315 3059 30.6° 310 313> | 198
clothes | Back(2) 30,02 30,12 29.20) 29,20 29.20) 300 | 1.96°
L: Lining *p<0.1, *p<0.05

(1): The first air layer from the subjects

(2): The second air layer from the subjects
The letter means the significant differences in phsiological responses for cotton garment. The same letter was
included the same group.
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