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Abstract

The purpose of this study is to investigate the effect of cotten, polyester and cotton/polyester blend
fabrics on sujective wear sensations and physiological responses at the environmental conditions.

Experimental garments were round neckline T-shirts made of 10095 cottor, 50/50% cotton/polye-
ster, 35/65% cotton/polyester and 100% polyester, respectively.

Four healthy young women wern chosen as subjects for the experiment and the subjects have
taken intermittent exercise for 30-min, on bicycle ergometer.

Conditions of experimental chamber were as follows

—Environment 1 ; Temperature 30-4-1°C, Humidity 70439
R.H. and Air Velocity 0,25 m/sec

—Envorpnment [ ; Temperature 22-+1°C, Humidity 54-+3%
R.H. and Air Velocity 0,25 m/sec

The results are as follows;
1) At Environment I, skin temperatures of chest and back covered with experimental garments

were not significantly differnt, but, at Environment I, 1009 polyester garment showed the higher

skin temperature.
2) In both conditions, garment made of 50/50% cotton/polyester were felt the best ‘tactile sensa-

tion’ and ‘comfort’
3) The significance of subjctive wear sonsations among clothings are larger in Envirorment I

than in Environment J.
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Table 1, Physical Properties of Fabrics.

N oo 2 | s | e | o |
Fiber Contents ‘ " - Testing Methods
Physical - 1009 COT(é%%?ﬁ%T &% rl00gs PET
Properties “\\\] i ”
Yarn Type [ Staple 1 Staple .. g’ll‘léifc?;lil-t
l zed)
Yarn Number 5 308 } 305 i 305 ’ 150D
. Wales/sem | 26.6 25.0 25.0 7.6
Construction ¢y ses/5em ! 28.8 29.6 28.8 29.8
Thickness (mm) ’ 0.76 | 0.73 : 0.74 0.63 i - Thickness gauge Method!s?
Weight (g/m?) | wos | ses | 1ss | oz | NEERS Samll Specimen
fensile S . Wales ’ 21.6 26.3 25.5 36.5
Tensile Stren gt .
(ke) Courses | 124 13.1 16.3 21.2 Grab Method:?
. ' Wales 76 109
Elongation (%)  (yyrses 211 263 289 +GrabMethod!?
Bursting Strength(kg/cm?) ! 9.2 ) 9.6 [ 9.7 13.2 | +Diaphram bursting Method!®
Air Porosity | 99.97| 99.96] 99.97| s9.97]
Air Permeability | ©
(em®/min/cm?) 1,773 [14,462 14,979 115,684 | +Frazier Method»
Water Vapo 34.13 ] 33.81 ! 31.45 l 33.20 ' -*Evaporation Method
Stiffness (g) [ 477.3 : 386.5 | 361.5 | 322.4 ( -**Fuai Meter
Moisture Regain (%) [ 8.3 \ 4.7 \ 2.0 \ 0.4 | -Oven balance Method?o
Thermal Resistance (%) ‘ 27. 4 ‘ 20.9 ! 30.3 'i 17.0 ‘ -Constant Temperature Method2z®
Table 2. Weight of Experimental Garment
Garments ; Mateirals J Weight(g)
A | 1009 Cotton } 163
B : 50/50% Cotton/PET 160
C ‘ 35/65% Cotton/PET i 158
D i 100% PET | 141
Short Panty ; 1009 Cotton ! 25
|
Culottes ' 100% Cottan i 162

Table 3. Physical Characteristics of Subjects

Subjects ’ Age (year) f Height (cm) ' Weight (kg) l *Body Surface Area (m?)
H ’ 23 { 5.0 | 46.0 1.42
J | 21 { 161.2 ‘ 52,5 1.55
M 21 160.4 59.0 ' 1.63
S 19 152.1 ‘ 50.0 ! 1.46

FrAEe AL EIERY Kell o8 AF Aldw A =HOT X WX 72,46
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Table 4. Conditions of Environmental Chamber

*Environment l Temperatuure (°C) I Relative Humidity (%) ‘ Air Velocity (m/sec)
I 30L1 7043 0.25
I 22-+1 5443 0.25

g 12 elvel 454 AT B BEelx, BE I+ &
2, ERERA A5t AHAAE FE TEREE -

c7HEA Y zAeld, Rifit 0.25m/sec

Table 5. Scales of Five Subjective Sensations

N <hermal ] Humidity Weight | docle Comfort
1 Hot Very dry Very light Very good Very comfortable
GR$ He) (A5 Azstep)| G 7HE=) | B F9) (-5 4 5}e})
2 Warm Dry Light Good Comfortable
CE)) (Rzssh | Ghgeh ) (A4 sk
3 Neutral I ndifferent Indifferent Indifferent Indifferent
(A gste) (BFeleh) (Rgele) (2%0l%) (ZFeleh)
4 Cool Moist Heavy Bad Uncomfortable
(&) (F34) (F2=h) (h2iet) (£steh)
5 Cold Dripping Wet Very Heavy Very bad Very uncomfortable
(-5 F+H) (el &) | (S FA) | (919 ) (el & Esslo})
) THEERE °) HHAAE s3249-& o &t v,
4 WEBRH 8 #HAHFHZ HRESE BEA 39 LB, B 82 AL

QA8 HEHES block o2 »y BEs KR ol glof, FHEHE R KRMA Aol E wale A

Ae 2ASE S EIEAE K (split-plot-design)& 4 AHE Aoz na
28w, AEEL T-test(LSD)E 483

2. KIREME
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Apgahgiet.
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Fig, 3.
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Table §, ANOVA Table for the Effect of Environment and Clothing on Variable ‘Tactile Sensation’

Source of M.S.3x
- d.f.
Variation 0 1 5 1 10 l 15 [ 16 [ 20 ' 21 ( 25 30 ' 31 ( Average
Block (Subject) 3| o011 0.3 | o.26 [0.78* Jo.es l0.10 l0.30 | o.650.21 lo.80 | 0.35
Main plot 1 3.78% 3.78% 6.57*Y7.51%%5.28* |4.50%%(3.45% (6. 00* l5. 28* 19.03** 5,36**
Error a 3 0.11 0.05 0.15 [0.07 0.18 (0.06 [0.24 [0.22 10.20 [0.18 0.11
pearSub plot(Cloth) 3! 0.51 1.14%%  0.92%*0. 63**[0.40 10.56% |0.97* |1.03**|0.58% |1.03*% 0. 70**
Interaction 31 0.18 0.05 0.24 {0.38%*%0.17 |0.23 10.11 {0.17 {0.03 {0.11 0.12
Error b 181 0.16 0.18 0.17 [0.09 (0.15 (0.15 {0.22 (0.15 0.12 [0.13 0.09

* : Probable difference (p<(0.05) % : Mean Square
** : Probable difference (p<0.01)

Table 7. T-Test (LSD) for Variable ‘Tactile Sensation’
Spilt-Plot Design

|o|5(10 15[16[20 21[25[30‘31{Average;

Clothing A | 2.56%% | 2.63%** 2,638 | 2,880 | 2.942% | 2.75%% | 2.75* |2, 3.13° [2.88% | 2.79°
B | 2.38% |2.44® |2.69% | 2,888 |2.75b |2.81b |2.81® |2.948 | 3.00° |2.88% |2 73"
Cc |2.31® |2.75%8 | 2,88 | 2.88® |2.81* | 2.88% | 288 | 3.1948 [ 3,25° (3,008 | 2.858
D o288 |3.314 |3.38 |344% |3.25¢ |3.50° | 3.50° |{3.63% |3.63 [3.63% | 3.38%

Randomized Complete Block Design

Clothing A 2.75° | 2,888 | 2.88% | 3.25% | 3.25° |3.00° |3.00° |3.13% |3.50° ([3.38%| 3.108
B 2.63> | 2,758 | 3.25%B | 3,258 | 3,13* |2.88" |3.13" |3.38% |3.38 |3.25° |3.108
Env ] C 2.75° | 3.134B | 3.254B | 3,258 | 318" | 2.88" |3.13° | 3.50°% | 3,63 |3.63%% 3.23%
D 3.38% | 2.75% | 4.004 | 4.25% | 3.88° |3.75° |4,00* |4.25% |4.13 |4.25% | 3.96"
A 2.38 2.38%°" | 2.38°% | 2,50 2.63 2.50 2.50 2.50 2,75 {2.38" | 2.49
B 2.13 2.13° 12,13 | 2,50 2.38 2.25 2.50 2.50 2.63  [2.50°% 2.36
Eaov I C 1.88 2.38% | 2.50" | 2,50 2.50 2.25 2.63 2.88 2.88 [2.36° | 2.48
D 2.38 — 2.75* | 2.63 2.63 2.50 3.00 3.00 3.13  3.00% | 2.79

* ; Means with the same letter are not significantly different @=0.05
** : Means with the same letter are not significantly different @=0, 01

Table 8. ANOVA Table for hte Effect of Environment and Clothing on Variable ‘Comfort’

Source of i M.S. ¥

Variation 0 5 10 ' 15 [ 16 | 20 [ 21 | 25 [ 30 ’ 31 [ Average:
Block (Subject) s | 0.22 | 0.30 | 0.43 [0.17 lo.67 [0.09 [0.06 [0.43 l0.47 [0.72 | 0.18
Main plot 1| 4.13% 6.57% 9.03%7.51%*5.70% |3.45% |4.50%4/6. 135613 |6.13** 5.82%*
Error a 3 | 009 | 005 | 0.00 [o.o1 |o.24 [0.13 lo.10 [0.15 |o.04 |o.10 | 5.03
Sub plot(Cloth) 3| 0.2 0.18 |0.03 J0.11 lo.22 Jo.23 |0.47* |0.43* Jo.72*% o0.21
Tnteraction 3 | 0.05 | 009 | 0.05 o.11 [o.01 |o.09 lo.02 lo.02 0.15 | 0.00
Error b 181 0.22 | 0.25 | 0.14 0.12 {0.18 l0.14 {0.10 [0.12 [0.09 0.11 | 0.07

* : Probable difference (p<C0.05) 3 : Mean Square
** : Probable difference (p<C0.01)
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Table 9. T-Test (I.SD) or Variable ‘Comfort’
Spilt-Plot Design
f
[ o | s ‘ 0 15 | 1 | 20 [ o2 | o2 5 | 3 0o | & 'A\erage
Clothing A 2.50 | 3.00 | 3.06 | 3.38 | 3.44 | 3.00 | 3.06°> 3,19 "8“;3 Cer 3,110
B 2.50 | 2.94 | 3.13 | 3.31 | 3.38 | 2.94 |3.06% | 3.06 218 J .138 | 3,08t
C 2.56 | 2.94 | 3.06 | 3.31 | 3.19 | 8.06 |3.00° | 3.25 | 3. 38"" 50AE 3,13%
D 2.88 | 3.31 | 3.38 | 3.44 | 3.44 | 3.31 |3.38 | 3.63 | 3.814 ;3. 694 | 3,43
Randomized Complete Block Design
Clothing A 2.75 | 3.50 | 3.50 | 3.88 | 3.88 | 3.28 | 3.50 l 3.6248 3,75 13,6348 3,54
B 2.88 | 3.38 | 3.75 | 3.88 | 3,75 | 3.25 | 3.38 | 3.5¢%, | 3,750 3,388 | 3.49
Env 1 ¢ 3.00 | 3.50 | 3.63 | 3.63 | 3.63 | 3.25 | 3.38 | 3.63%B 3.88%4.0C Y 3.55
D 3.25 | 3.63 | 3.88 | 4.00 | 3.88 | 3.75 | 8.74 | 4.134 { 4.25% 14,134 | 3.86
A 2,25 | 2.50 | 2.63 | 2.78 | 3.00 | 2.63 2.75 | 3.00°%(2,508 | 2,68
B 2.13 | 2.50 | 2.50 | 2.75 | 3.00 | 2.63 | 2.75 | 2.63 | 2.8 12.88%% 2 66
Eov T ¢ 2.13 | 2.38 | 2.50 | 3.00 | 2.75 | 2.88 | 2.63 | 2.88 | 2.88" |3.0048 2,70
D 2.50 | 3.00 | 2.8 | 2.88 | 3.00 | 2.88 | 3.00 | 3.13 | 3.38 [g.25% | 2.99
* : Means with same letter are not significantly fdiferent =0, 05
** : Means with the same letter are not significantly different a=0, 01
Table 10. Pearson’s Correlation among Subjective Sensations
' Thermal Humidity Weight Tactile Comfort
Thermal 1. 000 1.000 1.000 — —
Humidity —0.691 1.000 0.591 — —
Weight —0.389 0.388 1.000 — -
Tactile —0.523 0.582 0.591 1.000 —
Comfort —0.591 0. 603 0.559 0.702 1. 000
o ztFel st @& g%& 4 JIE  pearson’s 2. RERA BEEE MBI A: LEdor Z7x
correlation o] T A olvt. o BRI 100% # = oz nd v
A AYANAE Sabol BEES AT Aol @ AL dehpen FUITAAE uAA KR BT HET
= vebitet, KPS BEE F4 A3, $92e g5
LE @ 3. XM BE= WELSIE A9 ¢l BHEelA 1
’ e
ke B 1, Izele 9371 gl (p<0.05) RBEEZYY AEHs KR AFEAES SUE T
g e fa7 v A o3t o 2.
4, HAKKS 2418 FE B4 BEIac e 5
V. & B B 1ol A &KERRMA 98 27F Yebyte.
5. T Ed 50/50% /el 2= BE
1. #HEERe 2 WEA Al 3% W, Fime < F RS 254 kel AR ‘A Jelyied,
FERS BETAAL KRR 93 } e, 1 AL AAT Bl ool le) AAHN- S T4
HIolAe 100%Eeldl 2827t §ost4] & i e Aol
e Jeligle. 6. TR 5¢Aq Are 4825 BRERNAAE
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