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Abstract

The purpose of this study is to investigate the physiolosical responses and subjective wear
sensation to the clothes with different cellulose composition.

The experimental garments were four types of cellulosic fabrics, respectively composed of
100% -cotton, 100%-Rayon, cotton/Flax 85/15, and rayon/Flax 85/15 (weft blended), were
sewn in blouses with half-length sleeves. Four healthy women were chosen for this experi-
ment.

The condition of the experimental room were in two environments: Temp., 25+1°C, R.H.
60-3% and Temp., 30+1°C, R.H. 70+-3%, and air velocity was maintained at 0. 25 m/sec,

The results are as follows.

1) At 25°C, rayon blouse showed the pleasantest feeling because of its excellent humidity
sensation and tactile sensation. '

At 30°C, rayon and flax blended blouse showed most comportable sensation. In both envi-
roaments, blouse of 1002 cotton showed the least pleasant because of high vapor pressure
inside the blouse and bad tactile sensation.

2) Vapor pressure inside the blouse and tactile sensation play the most impotant role in
comfort.

Consequantly, the blouse made of 100%-cotton which bring low air permeability, moisture
regain and water vapor permearbility showed more unpleastness than rayon blouse because
it raises temperature, relative humidity and vapor pressure inside the blouse under the hot
circumstances.

In the conditions with much sweat, rayon and flax blended blouse with high stiffness inc-
reases comfort better than 100% rayon because the former prevents sticking to the skin.
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Table 1. Characteristics of Fabrics
Characteristics Fabrics
C l ccr [ RRF | R
Component (%) Cotton, 100 Colton 85 | Rayon 85 Rayon 100
Flax 15 Flax 15
Count(warp, weft) 308, 30S | 40, 305 | 1208, 208 | 120D, 120D
' Fabric cover factor 82 | a6 | 247 23.63
Weight (g/m?) uz.s | 1005 136.5 103.0
Thickness (mm) [ 0.31 0.3 | 0.33 { 0.28
Moisture Regain(%) ‘ 6. 87 ] 710 | 12.54 [ 13,03
Air Permeability (cm?/min/cm?) 2,905 (— Lo | 5706 | 300
Thermal Resistance (%) \ 18.8 18.1 I 20.9 l 19.4
Water vapor Permeability (%) | s 8.5 | 0.9 35. 89
Stiffness(mm) warp. weft mean J 88.0 { 86.0 ‘ 92.5 95.0

Table 2, Garment Combination in Experiment
. " Clothing Total clothing
Garment Fabrics weight(g) : weight(g)
Upper Brassiere 100% nylon 30 |
body Blouse C cotton 108 i 325
CCF cotton/flax 102 ! 319
RRF rayon/flax 125 342
R rayon 98 315
Lower Shorts 100% cotton 25
body , Divided skirt 100% cotton 162
Table 3, Physical Characteristics of Subjects
Subjects i sex Age (years) Height (cm) Weight(kg) ’ Eody surface area(m?)
L F 21 161 59 1.63
Y F 21 159 53 1.56
S F 22 161 57 1.61
K F 23 161 57 1.61
AA AT A ZYge
(133 m/min) (233 m/min)
rest light load rest heavy load
15 min 5 min 10 min
fe - = - | — ] ~|
30 min 30 min

*@ km/h=133 m/min, 14 km/h=233 m/min
Fig. 1, Sequence of Exercise
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Table 4. Scales of Four Subjective Sensations
~Sensations Tl-l-ermal Humidity Tactile Comfort
Rate (R (RERR) % B (PrBRO
1 Hot Very dry Very good Very Comfortable
GRS CREEX ) CEX =) (¢34 5t h)
9 Warm Good Comfortable
(dch) Az F}DP) (FhH (A 3k
3 Neutral Indifferent Indifferent Indifferent
(A3t (%ot (RFeole}) (BEelth)
4 Cool Moist Bad Uncomfortable
&) %3k (Vmel) (Esh3leh)
5 Cold Dripping wet Very bad Very Uncomfortable
W $-Fr}) (o] B2} (= -1 amxc}) (&) 3}e})

@ FHRKER - 8BV (WisH, W, bbby, vk, F
%, OH KB To= KERS MEst &oksd
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g R (°C) =0. 159 (Chest 4 Back) +0. 084 Upp-

er Arm+90. 058 Fore Arm+0.048 Hand+0.197
Thigh+0. 192 Leg+0. 103 Forehead.

B KBA B BE:BRERRX BEREH Model
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Fig. 2. Back, Chest and Mean Skin Temp. for Four Types of Clothings during Experimental
Cycles at 25°C and 30°C,
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Table 5, Heart Rate for four Types of Clothings at 25°C and 30°C (Beats/sec)
Blocks Analysis of Variance
Treatment Source of
L I Y ‘ S K ' Variation af l SS | MS ‘ F
C 19.1 22.2 21.9 21.9 Blocks 3 28.7195 | 9.5732 16.68
25°C CCF 19.1 22.4 22.2 20.9 | Treatments 3 2.5231 | 0.8410 1.17
RRF 18.6 21.5 22.7 19.6 Error 9 5.1669 | 0.5741
R 18.9 21.3 22. 4 18.6 Total 15 36. 4095
C 20.5 23.0 24.0 20.1 Blocks 3 12,8941 | 4.2980 14,90
30°C CCF 20.0 21.9 22.9 21.8 | Treatments 3 4,1102 | 1.3701 4,75%
RRF 19.9 2.5 21.3 21.7 Error 9 2.5952 | 0.2884
R 20.1 21, i 21.7 20.9 Total 15 19,5995
*p<0.05

< BiFez qd# KERE ®HAs7 AP A
Zget, 30°Cal 4 54 kE%S HEEFRE KEER
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¢ lAlche S R 423+
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A8 5H4%E FAYL LS Hol, 30°CHdAw
3040 ZEFT AL A E Folvte Rifi| E2WE
Biol W BES ERel A& AL ¢4 A 25°C
oA EEBE 54 kB BEY ERS HRED
o] W& o ms] s FaR Q7 APl
A, KER BEA 25°Cod A #BER - Kk
ol 49§ 3ol & Helx &x 30°C el A& KiRRHel
498 =polE vhehf kvl (p<0.05) XKMRC/E A
%3 RRF 7} A% wgtel. ol A& KERRRF 7F KR C
B kgEe] AX W & Wkt FRbe] AA
KER BREES d¥2 o BHHAs 7 AEo20 R
B - BREC) KRR BEd 2 A3 vlAdse A
YWD g vt KEFES RES RAT
Zoro 2 ki RBEER BIERC TobAd KEH
o] 7} At AKFAEL BERE & o KR



Vol. 12, No. 1(1988)

- Air Tomprratuze (O

49 = - }
\mmlig)

W s
& 30
s A
S ¢
- P
&

134 ]
(fe)
i
e
H - 4
=3 ]

Tu4

653

ative |

o erd
TroO

INTRR

R

4014 A

[SL9)

57,0

< § ;/AM )
f "(}J»
E 554 g ;
— o
‘ <
)
!
.0 i i
RATRIS p |
4 ) . i _ .
CXETCISE st cxercis exeriise exerciss \
T i L e s R T . R rest X :
[T TN SRR B oS i 15 L0 25 30 35 (min)

Fig. 3. Microclimates for Four Types of Clothings during Experimental Cycles at 25°C and 30°C
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BEH Aol & vebdl Aelvl. WAL 25°Crre} 20°C
ol A EE)ES] Hhnel wek ot Feon olgsia
KRS el FrAsieh 25°Col A9 BERKLE #
EnERdel $-43k xlo]-B moled %k C, R, CCF, RRF
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ol ol A& KA BE - KAFH] & KiRel o
‘HPAez 72¢ & 4 9k 30°CY & BE
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BEEY BE BWET ohete W 43t
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Table 6. Correlations among Sujective Sensations and Physiological Responses
p<0.01
Temp. R.H. Temp. Water | Humidity| Thermal| Tactile | Comfort
Inside Inside Mean Vapor
E?:thing gloething Skin Pressure Sensationl Sensation| Sensation| Sensation
Temp. inside ‘ o !
the clothing 1.000 ] i
R.H. Inside | ‘
the clothing 1 0. 529 1. 000 | :
s Mean 0.602 | 0.895 | 1.000
Water Vapor |‘
pressure | 0501 | 0.625 | 0.622 | 1000
Sumidity 0.55¢ | 0.692 | 0.688 | 0.904 | 1.000 |
Thermal ~0.600 | ~0.604 | ~0.475 | 0.647 | ~0.715 | 1000 » i
i i
qactile 0. 353 ' 0.664 | 0.530 | 0.635 | 0.703 | —0.516 | 1.000
——— —_ — — ! —— e —— _—_————— —— - —_— ", - - —_
Somfort ) 0.421 ‘ 0.57 | 0.476 | 0.640 | 0.707 | -0.570 | 0.868 ‘ 1. 000

2 g}, KRCAH D}E— ?iﬁhéiv} Fetn, WME
T Kol 100264 - #lel £RAME S} ‘Feta, MR
Aol el ,«\zzﬁti% IR AL M KL .
HRES Ee 2 RMAKHRR: °l FotA o m
4 2R b, e 25°C ol 4 &= Kk R, CCF, RRF,
Co jiie24 (p<0.01) &M Rel vh& K2l &
RS AAH, 30°Ca A= &I RRF, CCF, R, C9
o2 (p<0.01) BEMBEHE & Kol fi- ol
e = '&FLZRDP L BEEE stAe ez et
gheh ol R 25°Cell A= Helmle g 5 Fifle] Hint
F2 R e KR BEBERECL A1 Ko
ZENEel F HEE vlAl Ao 4A4x+, 20°C
A A KR KipHie] /" FE KT KRl
Welgol sk e w\‘iqu FAT @) B W
gk sl A e BEe F Aer A4ge
=3 KM RRF7F Rush 30°CellA &2 ke 1+
el R % EES] A4 KRA KK EA

Fesl A = st dahs ol WIRKEESE AR Kbk Rﬁ&
Aol st ZHE wEel Kfde] AxE =& Mk
gb o] JiiEel B A & A E o YAar,
igiR-e 25°Col A &g R, CCF, RRF, C9 JHe
2 vebh b (p<0.01) KB CHl o2 Kiuch $-9 st

A (p<0.01) $hiEkeel YAl ez, 20 Caldy &
B RRF, CCF, R, C¢ Jiie=(p<0.01) £ RRF
7t &8 C, Recl 4867 (p<0.05) thigEst Aow

vebdel. Figo 5% 4%F &S UERKS LB
SR BARE viebd Adlwl 25 CellA A {Ruish
tam L ®IERE ‘»Ete) AR, ‘i aem

ol skt WHERE B ‘FolALRRe) & wgtm, 0
CaA sz tigsietn =72 AR RRF = o}2 &4
Bob AR, TANRE, R A 2
+ & 4 d3, F B 254 AR thdska Zst

T Fd

hm nl KECE WIS HR g, W
Bl dgE 2e AL ¢+ dnh Tabl 62

FEal RSk EERYEEIEe
Aol POERE-S B,
0.868, r=0.207, r—=-0.5709] HEHES A= A5
BRRy Pl RG] T Fog bR vhel Wi A
2.8 JebytEd o] A& Korner &) Biei®el o] A8l
Aot WEEAY WEfel AR BHGRE e
ARG FHRNE - KPR LB, KRS f
MRS 7AA= WRER-S SR OESE obF 22 R
L AR FERHE - KRR B - HES e g
% 7FAeb(p<0.01). #IE-S KA WL B

HBIFHE L

BUEIE, MAUESE AA r-
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R-H ¢ 304+1°C:70% R-H2 5 BEJA KK
0.25m/sec 2 FA 3} HEHIS. ERERE &
3t zke},

D) REHE 25°CoA+ KEMS F8F 2R
vehld am, 30°CAdAE BEME - KFE - EZRE
o] Zhe 100%% AR ol X< RERCT ¥
geh

2) Baf - W - BHEEE] 25°C oA MAEHE
7t o] &R &KRE L Eokx, 30°ColAdE KR &
BEEF 99k WME B KR 100/&% o] &
KRE = EERAA FREE 2olA g%ttt

3) KIRA REBE, KKK 25°CoA &Kk
HEEE HolA gUi, 30°CadE: LARA BEY
KERENA HET 2EF 29 HREKR] o)
FER EREEc BE - KEFE 21 REHER
o] 100%#% - =l o] &R EMBEract BE - KEKE
o},

4) B BRAZAAE, 25°Co A 100%# o) & &
BRel BiERE=l MBRRol Fol b3 HhigskAl A AL
30°C AL miEw o) & HH WA - B &
ob AHA HufEstAl LA 100%#HEEe 5 BB
BT gkl JhA oAl Jebylel, = g BT,
BiERE, BERS A7 0.868, 0.707, —0.5708) HiFd
ES 714 BRe] @R 1% =24 fERstz, &8
Kl S04 BiEE . B2 Al A E AEK
BEo] PRl =Al A3 Aeow Jebydn,

o] A8l #ERol A AEE 4143 4 Blouse & #¢]
¢ Blouse Brl BEAE - AGE - BRI Fo} ol
BIEGA FEBHE A%, #l K5 o]5e) ey X
FREES LR A THES Fkstm, o) %
o] W& Wl #Wol & HMd WHHA fHRe] vimt

BEAREGRE

A PERkel WotA v MESH ol &2 RIEKES AA
RSt &R A7t EHE BREtER RERe
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e Fadx, 30°CedAs SBPBHE KRR
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