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Thermophisiological Responses and Wearing Comfort of the Lining Fabrics of
Summer One Piece Dress
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Abstract

The purpose of the study was to investigate the thermophisiological responses and subjective wearing comfort for the six lining
fabrics of one-piece dress in summer environment. There were significant differences in the microclimate, the mean skin
temperature and the subjective wear comfort for the lining fabrics. The mean skin temperature of rayon and acetate were lower
than that of synthetic fiber. The wearing comfort of rayon and acetate were better than that of synthetic fiber. There were clear
correlations between the mechanical properties and the subjective wear comfort of lining fabrics. The hygroscopicity and density
of textile affected the humidity and tactile sensation of dress, and they were important factors determining the wearing comfort

of one-piece dress.
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<Table 1> Characteristics of specimens

A NBHE QREAE AYASY s 2
NSt e, FRA F8E WAL ade £43
gaste] 1AYoH uAT aTse SET Dol
b BESAME FBE H§de] $48 9B I
Aol Age 49 724aE ANt Ao

B>
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== (.

1371549 2AL SUY 98
st He BAG:T,

494z 488 Q
4 BE 40 @He Fnz
65:5% RH)Z} Wur@7(25+1C, 5045% RH)o2 47
shgon, YL 20039 8943} 9€o] AAH A A @
& 4R ASTh 9% 25 Lalstd 7} 5
YA Y YD Aol AP AAsdn.
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4398y ghe e Losh 2d @
Zole PEYAIUT A7t 47k Sl shift dress
5ol ek,

ZeldzHa Y JEoAx, Uder
5ol AdEE BHHo YAENP), a4
HZ(PP), olMEICE(AP), #ol2(RP)H Zejo2d
SHPT) R AZ(CH) 248 dFsdch 2239 g
2 548 <Table 1>3 2o},

iz
Fo
Fal
A=3
#

Fiber contents Weight Thickne Fabric MoistL.Jre Water va.p.or Porosity
(%) Weave (9/20cm?) -S8 count. regain permeability (%)
(mm) (waxwe/in) (%) (%)
Quter fabric  Cotton/Polyester  plain 4.05 0.26 119x66 - - -

L NP Nylon 100 plain 2.34 0.10 110x76 4.0 48.0 48.0
i CH Polyester100 plain 2.25 0.24 112x86 0.4 54.0 83.0
n AP Acetate 100 plain 2.99 0.13 106x62 6.5 50.0 57.1
I RP Rayon 100 plain 2.38 0.11 114x84 12.0 52.0 63.0
n PT Polyester100 twill 2.53 0.11 114%x100 0.4 49.0 58.0
9 PP Polyester100 plain 2.33 0.09 92%x72 0.4 49.0 53.0
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<Table 2> Anthropometrical characteristics of subjects

. Age Height  Weight BSA
Subject (year)  (cm) (ka) (m? B
1 20 161 47 1.47 18.13
2 20 159 50 1.49 19.78
Mean 20 160 48.5 1.48 18.96

* H{cm) > W(kg) >*71.64
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<Table 3> Ear temperature, microclimate and skin temperature at 30C

Lining Ear Clo. Clo. Skin temp.
fabric temp. temp. hum. chest arm thigh leg mean skin
NP 36.90 31.39% 62.59 34.85% 34.62° 33.30° 33.04° 34.11°
CH 36.88 30.68¢ 63.34 34.99° 34.39¢c 33.50° 33.00° 34.12°
AP 36.80 30.82° 63.19 34.60c 34.15d 32.96d 32.70° 33.76¢
RP 36.73 30.84°% 62.18 34.75°% 34.32¢d 33.30°% 32.67° 33.91°
PT 36.81 31.50° 62.61 34.89% 34.56%® 33.84° 32.99° 34.20°
PP 36.89 31.44% 62.59 34.63¢ 34.42° 33.10cd 32.74° 33.89°
F-value 2.153 2.925" 0.835 6.554"" 7.166 10.174™ 10.456"™ 14,034
©p< 001,
2) QhzAY F83 2487 3) LE4 A S F7/3H AL #A
He BHA A =37 8708 ok 4 ol AAY FH7E Table 504 B upo} Zo] H
3} Table 49} o] AZtA Ao wet Folgt 2po]E v FHREL, B 24%, 297, §87% 49 B F
Wi ok AEe JeElsich HEgEes Aol &
2E7L ol o] e ARG ¥ gy ¥ &, 9B 2457 5845, g1 Fildy =244
71tEth $42E #Holo] U8 Adxrt 9 Fautn = Fo] £ FS4E AH3A XS AoF iy
3 Nk EZejolavlEa B tE ApRY o 3t Ao A4@F AU 294 Mehwngutg F43 7
I ek 3L Holko] 713 1 UYER £ I AuAsrt 2gen 53 Fo7d 58 ARS
goliva T3 B5olgly Hrsidn Feld2HE  Ho f@RdMe Fardol gEe ey gl
Hale] ZFzto] 71 vty HriEok HAZE Heo] L AL ¢ 4 AW ol Ae HIFFAAM 29
20| 714 £31 g2 o o|Eo|y EeldxvE ¥ A Ayehirdrg FH3F FAzo] AF¥Hgd o & 9L
o] th& ¢hzhel s FHHzlo] 71 FA &L Ae2  vde HYIF(BEFoH, 1988 A3, 1988)e] AIHNE
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F& HH EgdaHze] AL7AL FX FL AoE
N A = H to] ol7bAAle] EA
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<Table 4> Subjective sensation at 30TC

Subjective sensation

Cilothing

Thermal  Humidity Tactile Comfort

NP 5.71° 5.7t 3.07° 2.75%

CH 5.75° 5.32° 2.82% 3.11%

AP 5.57° 5.32° 2.89% 3.21¢

RP 5.14° 4.36° 4.39° 3.79¢

PT 5.89° 5.46° 3.07° 3.11%°

PP 5.93° 5.86° 2. 46° 2.68°
F-value 5.86™  11.81™  13.26™  10.12™"

***p<.001.
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<Table 5> Correlation coefficient among thermophisiological responses and subjective wearing comfort at 30C

Mean skin Ear temp Clo. temp

Clo. Hum. Thermal Humidity Tactile

Comfort sensation -.36" -.53"" -.32"

o7 ~ 70 — g3 69

#p<.01. **p<.001.
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<Table 6> Correlation coefficient among physical properties  x}0]& Ro|x &ty WHtie] 2L go]&o] & &AR

and subjective wearing comfort at 30C o §93H Egon 2olglee Yo M w1 &
Mois.  Vapor _ o2 27t 74 gt R ZddiuE F
regain  perm. oY go] g Bkm obajElolE S} Hlole ghzte] bR WA

Weight Thickness

Thermal  -.05 01 -37" 12 -.05 Vel yurs Ao s ok A X Aeukso) §-9
Humidity —-.02  -.05 -.40" A7 -8 & zo]E Ho] A2 olAEolES o] o] £
Tactle -.04 -.08 44" 22" 03 3 Aukee el e & 2 Atk

Comfort .06 .09 36% 18 18"

*p<.05, *p<0l. 2) ehzraAY 2oy 287
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<Table 7> Ear temperature. microclimate and skin temperature at 25C

Lining Ear Clo. Clo. Skin temp.

fabric temp temp. hum. chest arm thigh leg mean skin
NP 36.93 27.28° 54.43° 34.49° 32.71 31.38° 32.29° 32.89>
CH 37.03 27.68%° 53.02° 34.45° 32.84 31.28° 31.77° 32.80%
AP 36.95 27.42% 53.01° 34.25° 32.89 31.28° 31.47° 32.69°
RP 36.84 28.05° 51.92° 33.85d 32.92 31.60° 31.79° 32.71°
PT 37.01 27.49° 51.70° 34.94° 33.13 31.23° 31.79° 33.03°
PP 36.93 27.87% 51..15° 34.78° 33.02 31.14° 31.20° 32.81%

F-value 1.720 3.410™ 19.491™"  37.176™ 1.062 4.049" 37.083™ 4182

ok p<01 ***p<.001.
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<Table 8> Subjective sensation at 25 <Table 10> Correlation coefficient among physical
— - properties and subjective sensation at 25
Clothing Subjective sensation
Thermal  Humidity Tactile  Comfort Wei Thick ~ Mois.  Vapor  Poro
NP 4.50° 393 d 3.75b¢ 3.758 ght ness  regain  perm. sity
CH 4.07° 3.39% 2758 3.75° Thermal -.23" .04 .09 -24"  ~02
AP 3.70° 3.22° 4.11° 4.00° Humidity =21 -3 .08 -.04 -.16
RP 3.96° 3 75% 3.79%¢ 3.64° Tactile 27" -.30" 20" 26" -.09
PT  3.29° 3.54%¢ 379" 3.71° Comfort 28" .05 .03 06 -0t
PP 3.93° 3.61°¢ 350 3.64° *p<.05, **p<OL
F-value 9.46™" 452" 5.68™ 2.62"

*p<.05, **p<.001.
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<Table 9> Correlation coefficient among thermophisiological responses and subiective wearing comfort at 25C

Mean skin Ear temp  Clo. temp

Clo. Hum. Thermal Humidity Tactile

Comfort sensation -.53" -.34" .04

-.07 -.10 -.40" 63

*p<05. ™p<01. **p<00l.
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