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< Abstract >

The purposes of this study were to investigate the subjective wearing sensation of sleepwear, and to
evaluate the comfort properties of fabrics used in the sleepwear. Design of experimental clothing was
pajarnas made with four types of woven fabrics: plain weave and satin weave made by cotton and polyester.
The comfort properties were evaluated with respect to thermal retention, Qmax, moisture regain, water
vapor transmission, and air perreability. The wear trials of experimental clothing were performed in two
different environments, single-detached unit(23+1°C, 45%+3% R.H.) and apartment(27 +1°C, 40+ 3%
RHj, to evaluate microclimate temperature and humidity, and subjective wearing sensation. The results
obtained from this study were as follows: 1. There were significant differences between the two environments
on the clothing microclimate. 2. In the single detached unit environment, the microclimate temperature who
wore cotton sleepwear was significantly higher than that of subjects wore the polyester sleepwear, whereas
the microclimate hurmnidity who wore polyester sleepwear was higher than that of subjects wore the polyester
sleepwear. 3. In the apartment environment, the microclimate temperature who wore the polyester
sleepwear showed higher than that of cotton sleepwear, whereas there was no significant difference between
the cotton and polyester sleepwear on the microclimate humidity. 4. There were partially significant
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differences in subjective wearing sensation according to the fiber and weaving type of sleepwear regardless
environment. 5. There were also partially significant correlations among the heat/moisture transmission
properties of fabrics, the clothing microclimate and the subjective wearing sensation of sleepwear.
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<Table 1> Characteristics of specimens
Specimen Fiber Fabric' Yam c9unt Fabric. COl.ln[
(100%) construction (end/pick) (end X pick/inch)
CP cotton plain weave 40/40 Ne 110 x84
CS cotton satin weave 35/55 Ne 220x92
PP polyester plain weave 180/72d 172x92
PS polyester satin weave 95/54d 292 x102
<Table 2> Characteristics of subjects
Subject Age(year) Height(cm) Weight(kg) BSA(m?)*
1 22 159 49 1.48
2 22 158 49 1.47
3 23 160 50 1.50
4 23 161 51 1.52
M(SD) 2251057 159.5+1.29 49.7+0.95 1.49+0.02
* HO7Pxw0925+0 007184
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<Table 3> Scales of subjective sensation

Sensation rate 1 2 3 4 5 6 7
Thermal very cold cold cool neutral warm hot very hot
Humidity very dry dry sligatly dry indifferent | slightly moist moist very moist
Weight very light light indifferent heavy very heavy
Tactile very bad bad neutral good very good

very slightly
Comfort uncomfortable uncomfortable uncomfortable comfortable
3. NS B L Az g 3%
1) 9 A% #d B4 1. 249 #HMLEs BII
g A9 BAHLEE A, 7A, £4E %, B4

T o9 2oz Aisigch
LAY (kg/m®) = A (g/cm?) /5 (mm)
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Hok 49T es W AR(CP CS)E E AAEg
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<Table 4> Heat characteristics of sleepwear fabrics
Heat characteristics CpP CS PP PS
Thickness (mm) 0.26 0.27 025 0.20
Weight (g/cm?) 441 452 5.18 4.00
Bulk density (kg/m®) 169.6 1674 207.2 200.0
Qmax (KW/m?) 0.16 0.15 0.20 0.24
Thermal insulation (%) 41.3 423 394 383
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<Table 5> Moisture characteristics of sleepwear tabrics

Moisture characteristics CP Cs PP PS
Moisture regain (%) 6.61 7.35 0.55 049
Water vapor permeability (g/m>/hr) 75.99 66.81 66.78 73.95
Air permeability (cm®/cm?/sec) 31.26 27.98 22.10 73.60
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<Table 6> Microclimate temperature and humidity of sleepwear
Environment Sleepwear Temperature("C) Humidity(%)
CP 26.13b 4267a
Clothin cs 26.07b 0.9a
ofhing PP 25452 44.54b
PS 2542a 44590
F-value 3.81 #* 9.35 #%*
o Fib Cotton 26.10 42.82
1oer Polyester 25.43 4457
t-value 3.38 *xk -5.29 ##%
W Plain 25.79 43.61
eave Satin 25.74 4376
t-value 0.22 -041
CP 28.64 a 46.67
othi CS 2876 a 46.72
Clothing PP 29451 450
PS 2943 b 45.01
F-value 4 49%* 1.10
. , Cotton 28.70 46.70
LIS Fiber Polyester 29.44 45.02
t-value -3.66%* 1.83
W Plain 29.05 45.85
eave Satin 29.09 45.87
t-value -0.21 -0.01
o= 3E AlARY T T Aot 23U ZAMZE {FT AolE Holx] ¥
I AREE f9% x}°l—§— He Zd2gE &
2) F9A %E7 ARt A 2AE F4390S W o NEd Ao
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el et Aok FAE A8z B #4270 EE R dsl uEsity Sdsiden, =3
ot fd g Zo)lE Hoj(p(001), 23C AR H, ARER 93 Aol Rolx ggtony A%
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<Table 7> Subjective sensation of sleepwear

. Subjective sensation
Environment Sleepwear
Thermal Humid Weight Tactile Comfort
CP 3462 382 221b 244D 196b
Clothi cs 353 ab 391 2.12b 226D 198b
offung PP 387¢ 3.83 246¢ 237b 2.10b
PS 3.78 be 403 178a 153a 173a
Fovalue 4.43%* 214 14.94%#5 25,90 9,635+
; . Cotton 3.50 3.86 2.16 235 197
e Fiber Polyester 3.83 3.93 2.12 1.95 191
t-value 354%%% | 106 0.56 438 *xx 1.00
W Plain 3.66 3.83 233 241 2.03
cave Satin 3.66 397 1.95 1.90 1.85
t-value 0.09 2.15% 5.12%%x 5.70%% 34300k
cp 4692 417 2.48b 251b 201
Clothi cs 5.03b 432 235b 262b 2.05
ofhmg PP 503b 387 278¢ 280¢ 235
PS 507b 403 2.07a 2.16a 2.12
F-value 2.79% 2.18 17428 13.40% %+ 190
27°C Fib Cotton 4.86 425 241 257 2.03
foet Polyester 5.05 395 242 248 224
t-value -176 227 % -L11 111 -1.85
W Plain 5.05 402 2.63 266 2.18
cave Satin 486 417 221 239 2.08
t-value 176 116 5.72%%% 3 4350 0.88
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<Table 8> Correlation coefficient among comfort properties, microclimate and subjective sensation
23°C
Qmax | thermal |air perm. | moisture clothing | clothing | thermal |humidity] weight | tactile | comfort
retention regain temp. |humidity| sens. | sens. | sens. | sens. | sens.
Qmax 070 | 079 | 090 | 022 | -020 | 030 | 0.18 | 0.12 | -0.20 | -042 | -0.20
skskk skksk kokok Heokok sk sk kK% sk sk *kk skok
thermal -0.70 056 | 091 | 003 | 019 | -028 | -021 | -0.00 | -0.10 | 0.10 | -0.03
rentention Kok Aok A Kk *¥ EL 2 kK
air 079 | -0.15 045 | 053 | -0.10 | 0.16 | 0.06 | 0.16 | -037 | -049 | -0.32
perm. sokk *kk % % Kook sk s,k
moisture | -091 | 091 | -045 006 | 021 | -033 | -0.22 | -0.07 | 0.03 | 027 | 0.06
regajn kksk skksk sk EE ok Hsksk kkk
022 | 003 | 053 | 0.06 003 | -006 | -0.83 | 002 | -0.20 | -0.16 | -0.20
kokk kK ks Fk % sk
clothing 020 ] 020 | 0.10 | -023 | -0.05 050 | 036 | 0.10 | 007 | 0.09 | 0.13
27°C temp. seskok sk ook *k %
clothing | -0.10 | 0.11 | -0.05 ) 0.12 | 001 | -047 014 ] 019 | 006 | 016 | 0.00
humidity ok * *
thermal 011 | 016 | 004 | 0.12 | 009 | 032 | 0.19 0.03 | -0.08 | -022 | -0.06
sens. kk ki kk *k
humidity | -0.11 | 0.17 | -008 | 0.16 | 0.01 | 032 | 034 | 039 009 | 025 | 0.13
sens. *ok ok Keokek Kk EEY Kk *
weight -0.17 | -0.15 | -0.37 | -0.07 | 020 | 030 | -002 | 0.27 | 0.30 057 | 031
sens. *% Kk EE TS Kok sk Kok ] Kok
tactile 023 | 002 | 037 | 008 | 027 | 033 | 0.18 | 0.23 | 046 | 0.66 0.36
sens. skskok kksk shokok kK skok koK ¥ Kok kskk
comfort 006 | 013 | 003 | -0.11 | 008 | 038 | 031 | 062 | 066 | 047 | 053
sens. * skokk &okk oKk *kk kekow kkk

*p<.05, *#p<.01, ¥***p<.001.
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