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ABSTRACT

This study performed the evaluation of skin temperature, heart rate, humidity and temper-
ature inside clothing, and subjective sensation to estimate the physiological responses of the hu-
man body and its feeling of comfort for developing value-added dox fabric. Experiments were
performed on five healthy adult women whose average age was 21, at climate chamber in which
temperature, relative humidity and air current were set up below 28+5C, 50%10%, 0.2%,
respectively. Two kinds of clothes were used for the experiments: 100% cotton and dox clothes.
The clothes were identical in size and form, and the attire consisted of long-sleeved shirts, long
trousers, and socks. The experiment was performed for 30 minutes using ergometer. The results
are as follows. 1) It showed low skin temperature of forearm, breast, back, forehead and lower
leg in exercise, but high skin temperature of them in recovery. However skin temperature of
thigh and foot increased from rest to recovery. 2) It showed significant difference (p<0.001,
p<0.01) in average skin temperature between cotton and dox clothes. Cotton clothes had a high-
er average skin temperature compared to dox. Not only was there a significant difference in tem-
perature inside clothing (p<0.001), this was also the case with humidity inside the clothing
(p<0.001).

Key words: Dox fiber(¥4d ), humidity and temperature inside clothing(¢]&W & -F%),
skin temperature(3] ¥-), subjective sensation(F-Z2 72},
thermal physiological response(2!3l4] 2] %)
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{Table 1) Physical Characteristics of Subjects
Subject Age(year) Weight (kg) Height (cm) Body Surface | gt por (g np)
Area*(nd)
K'Y 22 48.0 164.0 1.51 17.85
LW 21 48.0 155,0 1.45 19.98
LL 25 52.0 163,5 1.57 19.33
PC 24 57.0 164.,0 1.63 21.20
HL 24 55.0 158,0 1.56 22.03
Mean 23 52.0 160.9 1.54 20.07
** Body Mass Index = Weight/Height? * Body Surface Area® = Weighto'425 X Heightn‘725 X 72.46
A= APEOR Zolgy oo ok AHA| H, 5 & F9E =43t Duboise AXEH <R
2208 7+ HE AR F e 74 g5 H& o 93t AR E o] &ste] HHF HF2S 4
AL A 108, 57 308, %5 F 727 Zoth @ 9gEU 2% 2 F5E 95 4 25=
208072 F 60% 7+ A3 =52 corival ergo- Ag AWM (DAKARA Co)E 7HERd HZFald
meter® AHESIY SEAE 20 watt9t 50.0 rpm2 ZFsRnh YRy g Y &: ¥ FEE= 0%
A &2 30 7 AAgt A3 eAMe Fig 7rAos 44 @ 287, 8%, A4y F
D3} 2t} 23 247 W7k 3 HEe YR FEANBHY £
WA 993 Aleks Hx1Dste] a7k 9uHA,
3. EyE= S THA, AAEL 4GAZ Frted, 3
4 7 ke $EA, $F A% ARE Uy
O FSAYELE R &2 Y 2% 9 &, T3 AR 3o
4 77t bl HRee AnlsE AA (Technol
Seven, 731-0)& AHEte] ofvk, sk, Ak vH, 3
0 10 40 60
Rest Exercise Recovery
< Skin Temperature 30 second =
interval
<— Temperature inside Clothing —_—
&Humidity inside Clothing 30
second interval
< Heart Rate in rest, exercise —_—
and recovery
ubjective Sensation in rest,
< Subjective Sensation i t —

exercise and recovery
{Fig. 1) Experiment Process
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(Table 2> The Scales of Subjective Sensation

Thermal sensation Wet sensation Comfort sensation

1. Very hot 1. Very wet 1. Comfortable
2. Hot 2. Wet 2. Slightly comfortable
3. Slightly warm 3. Little wet 3. Uncomfortable
4. Warm. 4. Not both 4. Very uncomfortable
5. Not both 5. Little dry
6. Slightly cool. 6. Dry
7. Cool. 7. Very dry
8. Cold
9. Very cold.
4 NE= HE M. 23 % o

15 o o Ao 3] ¥

*E_%%IL = Az AEE el st %k‘:jzi 1. 2+ Hojo| mEe
TARAT ARENE @ HHE ALE 49, 59
o W FEE AU & A A 9AaF (Fig 2. 3)& 2ok BAfe oln}, 71, A
= Il st gy 9RdAM Afd o 2 g5, 35, S 9 299 ¥R =A3 Aot}
=g olgstel AE Ao F) HAA AT ebgsloln WAk LS olulel W@ Fres
ol MAfE Bafs Bk A AR 24 7 346, 344°ColM 7hEE 342C, 343T, A4 34,
gol 22 AR Al £Xo2s By 1T, 338°C, tiEE 318C. 315C, 3EE 313C,
AEE ALy AFE o 2 stoj d¥E 31.3C, 5 ¥91& 3517C, 346C, ¢ 31.3C, 29.7C
235 Fol 'V oulAER], BelE 1A, 71 HkA] B =2 _}AL,.,_ } HAG Bt e ASS Uehn w
Fel AERS ARFR 2 V1R 54T RRdAE oE waud 1 Ak 24 desed
(Table 3>l Yebd A} 2rh A 5, FEAAA 0.1%, NEFHAME 1.0%

o FFoNA AolE Lehun,

5. 41t 2 (ESI ARS d elstel 2k o

B
= 34.17T, 347C°]‘1] 7FEE 3457, 34.0TC, Agk
331T, 326C, ¥+ 3227, 31.9C, 3tE+ 3167TC.
31.0C, & 91+ 348TC, 34.3C, ¥ 327C, 314TC
B RE F9AA 01% Fo FEolM SRt ©

Aol Aot ehkon olsg Aslsa BE 3

7 24 980 A%e 994 599 F#A
F OAE 4 ol GHRsh WAFl 4
Holg A=) 97 SALHE SPSS A 14 A
el o olg) WX B4k BAjel olsel AN,

S
2 JB, =]

(Table 3> Physical Properties of Clothes Material

. Type I i
properties

Materials Dox50% + Acetate50% Cotton 100%

Structure plain plain
Density (/inch) T72X71.2 71.4X70.8

Weight(g/10cm X 10cm) 1.13 1.32
Thickness(mm) 0.27 0.28
Moisture regain(%) 10.6 5.7
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(Fig. 2> Skin Temperature of Forehead,
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#pX0.001, **£X0.01, *£X0.05
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335
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°— 133
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= 225 -
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32 -
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315 . . . . .
0 10 20 . 30 A0 50 60
Time (min)

{Fig. 4> Mean Skin Temperature ( Mean % Standard Error )
*#X0.01, ***<0.001
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{Fig. 5> Comparison of heart rate in rest, exercise and recovery
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