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Abstract

Physical variables related to the subjective evaluation of wear comfort were explored.
Experimental fabrics was those used in the previous paper where subjective sensations of
women’s thin shirts were reported. Fabrics include 100% cotton (unfinished), 1009 cotton
(water repellent finished), cotton/polyester 35/65 (unfinished), cotton/polyester 35/65 (peach
skin finished), 100% polyester fabric(plain), 100% polyester crepe,

Among various physical properties of the experimental fabrics, heat & moisture transport
properties and surface properties were chosen as important variables based on the regression
coefficient, Especially, humidity at the microclimate in dynamic mode was highly correlated
to the subjective evaluation and appeared to be a sensitive physical predictor, compared to
dry thermal transmission rate or water vapor transmission rate. Surface characteristic
parameters, however, did not show consistant trend in the prediction of the human’s
subjective sensation. Interaction between surface properties and humidity measurement was
also observed.
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Table 1. Characteristics of the samples
: ! Fabric ., . . Air
o, | Commen wiwty | Weave | N | iy | | @ | pempeaiy | Fiih
COT | 100% cotton |266x144| Plain | Nedo | "B 330 | 0441 | 124.9 18.6
COW | 100% cotton |266X144| Plain | Nedo | W55 1 9401 | 125.1 15.8 | W/R®
PCB | 9 POIVEStEr \pmax144| Plain | Neds | W20V | o460 | 1083 29.9
PCP | O3 polyester |y7ax144| Plain | Neds | YR X0 | 0498 | 1116 24.0 | Peach
PEC | 1009 polyester [272x144| (Fl2in [wp 750 wo 2100 | 0385 | 4.2 368.0 P}‘%%EE
PET | 100% polyester |420x382| Plain |¥BTSD| wR L0 1 165 | 662 12.1

*For W/R finishes DMDHEU (dimethylol dihydroxy ethylene urea) was used with MgCl,.
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Table 2. Important physical parameters related to the
subjective sensations measured by factor
analysis and fuzzy weighted checklist.

MFS (Mean factor score) || FCS (Fuzzy composite score)

physical Re | physical R?
properties properties

-Heat & Moisture 47 -Heat & Moisture 48
transport : transport '
-Compression .39 ||-Surface .37
«Surface .35 ||*Bending .33

MFS ol 4= F23 24 2F0] o - FEAZEA,
4554, 2954 £2o8 velgen, FCSHAE
o - s EAEEA, IUEA, TYEAHoE YEhkth
et F7A] Tl of¥ & AgAA 7}l TF
A2 Jlqmnrt g <+ - TEAREA,
EHE4 Aoz velgeh ¥dE54a1§e KES
-FB systemell 4] MIU, MMD, SMD9] 4}7}2] 541
2 i 3Ex ol P3ted o - 4 AgE4 ol &k )

A4S

dE4de A HdSE(HM), ZAdAgAS
(DTT), HENHLE(TIM), HY4FEAIH

(WIO), 44 ZAS(WTT), F45(WVT) $oz
chekelAl 2SS AT 0% & F4% A A
HEAS A4S Hato] ARe s 453 FuH 7
ztsbe] ARTAE A3 gtch(Table 3). Table 3ol
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Table 8. Correlation coefficient between subjective sensations and physical variables of the samples

Subrj:ctive fuzzy
mean factor : 1st factor 2nd factor 3rd factor 4th factor 5th factor
Physica score co;;;«;:zte score* score score score score -
Variables
WVT** WVT HIM DTT WVT HIM DTT
(r=.437"*) | (r=.498'*) | (r=—.447**)| (r=.668"**")] (r=.766****)] (r=—.486**)| (r=.521**)
HIM WIC DTT WVT WTT
(r=—.341"% : (r=—.583****)| (r=.765"""*)| (r=.410") (r=.471"")
WTT WTT WVT
I\I/I{Siasiu%e (r=.583***)| (r=.717"*"*) (r=.351"
gggﬁ%"i‘; WVT HIM WwIC
(r=.449**) | (r=.491**) (r=—.343"
WIC
(r=~.385")
TIM
(r=-.356") _
SMD SMD MMD MMD SMD SMD MMD
Surface (r=.441"") (r=.374*) (r=—.508"*)| (r=.523"*) | (r=.634**"*)| (r=.548'*") (r=.344")
properties MMD
(r=.398*)

D= 0001 ***p=.001 **p=.01
*1st factor score (thermal and contact sensation due to sweat), 2nd factor score (weight & thickness), 3rd factor
score (recovery properties), 4th factor score (surface properties), 5th factor score (thermal sensation due to quick
touch)

"*WVT (Water vapor transmission), WIC (Wickability), DTT (Dry thermal transmission), WTT (Wet thermal
transmission), HIM (Humidity of inside microclimate), TIM (Temperature of inside microclimate), SMD
(Geometrical roughness), MMD (Mean deviation of MIU)

Table 4. Heat & moisture properties of the samples and subjective sensations

HIM DTT WVT Subjective Sensation!?
Duncan Duncan Duncan Mean
Mean grouping Mean grouping Mean grouping factor Duncan
(%RH) (Critical | (W/m*-'C) | (Critical | (g/m®-24hr) | (Critical i, grouping
Range: 3.13) i Range: 2.66) Range: 0.8) 8¢

95.38 PET® 19.50 PEC® 919.6 PEC* 0.590 PEC®
94.50 PCP" 10.63 PET* 484.9 CcOoT® 0.168 PCP*
94.01 PCB® 6.82 COT*® 473.9 PCP* 0.157 COT®®
92.90 PEC®® 6.63 PCB™ 472.1 PCB? 0.112 cowee
90.41 cowee . 6.61 COowed 467.8 Cowe —0.150 PCR®
89.50 COT* 4.09 PCP* 430.0 PET! —0.876 PET®

*different letters are significantly different at ¢=0.05 level

At gro] FaEzelt Z7te] g9lol4 FEHer  MMDYsh &3] Aol AAH o) F AW FAY
Aol g HFE A5 AP WHAFAM RS Tz F3H A BAGL AR
WVT, HIM3} DDT%H 3, $wE5AdiE SMDs$} o
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9} o] wg- sl A-Fo SlHAde] & AAL
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o ¥ <] Al 7 (number of means critical range) 2
3.13(%RH) 24 %7} 57 ztole] Mulgto] 3.13%
o} 2w o S5 2H]FE Flof o)) gloln AEE
W 4 gleh ol £EAIAY] AUE(+2%RH) 2
o] elgd AdE o 5 ddoh E3, Ao
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g7l A ot F52 Akl A EedAbelsp 24

RERFESEE

ol &Aoo, A& M T2 Fol¥ PEC,
PCP 5¢& HIMe| #4 2E2f Wule] 537 vl= &7
3t3. Table 404 34 %714 Mean factor score
7t A4 HHG d4(azF)el $3kn Yoke Aol
%, 54y ¥sl Ay} gl PEC(Ide|zA) st
PCP(s A 2£70) & A|2i7k W7} #&& PET, PCB,
COW, COT¢2.® HIMse| =77} Fo]Ex glem,
kA A e a2 FrbEka. gl o) o)z W7}
A Age) A= AY A7 A}V 2L W W
w, ¥ E4jo] Eo|g} PECS} PCP #&¢ A=, F
B4 Fgate] fFol gk Y oz} ¥4l
= Qg v ggE o 7+ ek ol F AAE B
A Gold 4 AT, FUA 3FAH(MFS) ¢ 2 &
Z¥e]l HIM= e dA2 Fig 2¢] A8 o7)A]
MFSet HIM e 3] ol Adlgoz ¥4
A Yol <ojdl A5F 12 23] g A4 4
ENE iAo g $F35 el

——

standardized score

fabric FCE

PET

Fig. 2. Mean factor scores of subjective sebsation and
various heat and moisture properties of the
samples across the tested fabric samples. (All
data are standardized.)
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o] M& kg AEY ¢7IUAN A A7 Az} elA
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cA 2 PEC7 219 AgaAl47l 7b4 22, PCP7L A
AAGA 57t 7bg e Ao 2 Jelytd, PEC) 713
T AdAE A4E ebd AL "enle gl 2
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5, 4 £4F Aololl Wi FLE W= HF2AR
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# w31, 7A - 57 b4 Fod, Erde] vlnel g
54 Wikl Res Beld PETS #¢+E 79 A¢
Ase Ax HIM3} Bi9] g@4d o2 qla Ea)7te]
F45 o= eyt

DUNCANY o=49] A& vielyt 57 e

71

dl & < A| gk (number of means critical range) 2
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A dh2cha QA g 1A { F A-F7HPCBg PET) 4
B3 4,.00(W/m?-C) 2.2 velyte), &, AdAg
Age] wslel] vl FEFAHzte] 3}o]7} HIMe] 75
o} vlay of vlmd sl Fig. 294 = PCBet
PETsl4 DTTS wi#iol] w]sj4] MFS9 #87} 7o),

252 &4 (WVT)L& PEC'>COT®>PCPe>
PCB®>COW®>PET's] 4% Jeh} PEC7 713
£ F4E% 33ey 2E d=r) 7p4 AU PET
7} 74 e FeEd vehigich =¥ o 100%4)
COT>} ®/Felol2u2 EubaEq) PCP, PCBY.r}
7R E 2o, Fadel 8 AR vy,
el FgEe 7R o8l 84l &, AFA
o] FgAjol 248118, Fordo]l T A Fo] B
27 E4E ¢ Uk o] A= w3, AFo R
7t 24 o] Auld A& FiEel F8.3 J%E 0|
A BFEEE AR 540 de) dejdcla wag
Rees™e] -7 Zze} dAs3c, &, Reests AU%
2z BF AL FIFAEE go AR
Ag-4doz 8 FF5Ert 4 eldg vndl bl gl
o}, %3, #H M= A4-42g9 74 packing factor
7F 7] FH4el An FHAdL Fon, 444 3
<9 A FEAL 5ol W ek sl A4
o geby 2A =9 A4FAEE AFE v ek
FH, COWs AF240] COTe Fomix ez}
FA 2 Qe A E7)Fe s AFEnle] sutd 4
A, &9 HE=z COTo vid F&54%e] 24 1}
b o2 Holch

DUNCANS] o338 ZAAolA vehd o]z
%} 814 ZH(number of means critical range) & 0.8
(2/m*-24hr) e]3lom], $loll4 wm3} PCBs} PETY
F4xel zel: 42.07(g/m? 24hr) & eIyl &,
Fa59 Aol Fig. 2042} o] Fa3 grlel] 4
FHog dlgdsA &S 4 4 Uk Fig 24
Hol& vie} Fe] 21 zle]s} B4 3 kg PECH 3
7lgoz 3vig] AAe] 44 ol PCPS A&,
9« FEAY &2 Fo4] WVTL DTTHc} HIM
o] 7ol B4} F0H iz} G4 g4
o] Fsivt, &, HIMgtel Fr13lad, Fab4 2811
W7}7} ol A A by,

— 1027 —



RS

72
Table 5. Surface properties of the samples and subjective sensations
Subjective Evaluation!?
MIU MMD SMD
rough slippery
Duncan Duncan M Duncan D D
grouping grouping ean | grouping uncan uncan
Mean | Tepivical | Mean | Jepivieal (pam) (Critical | Mean grouping Mean grouping
Range: 0.024) Range: 0.017) Range: 0.481
0.180 PCPe* 0.037 PET® 6.830 PEC* 5.33 PEC* 5.93 PET®
0.165 PEC"® 0.023 PEC*® 4.480 PCB® 4.31 COT® 3.36 PCP®
0.153 COoT*® 0.015 coT* 4.390 COT® 4.28 PCB® 3.19 PEC™
0.151 PET® 0.014 PCRB® 4.053 | COwW™ 4,14 cowe* 3.17 Cowt
0.147 PCRB® 0.013 cowe 3.690 PCP® 3.42 PCP* 3.00 PCB™
0.145 COw® 0.011 PCP* 3.610 PET* 1.83 PETH 2.83 COT*

*different letters are significantly different at ¢=0.05 level
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standardized score

0 rough
@slippery
aMIu
BMMD
Fig. 3. Surface-related sensations, MIU and MMD of
the samples across the tested fabric samples.

(All data are standardized.)

standardized score

O SMD
rough
O slippery

. 447
fabric PET

PEC

Fig. 4. Surface-related sensations and of the samples
across the fabric samples. (All data are stan-
dardized.)
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