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_ Abstract

In order to develop an equation for objective evaluation of comfort for women's autumn/winter knitted pajamas,
subjective values obtained from wearing test are regressed with objective values of fabric mechanical parameters,
thermal and moisture transport properties. Then, a significant equation for “good handle”, “warm”, “easy to
move”, “unstuffy”, and “comfortable” pajamas was developed. Subjective evaluation just after wearing pajamas ‘
agreed well with that of after five-minute lying in fuzon. Total comfort of pajamas was evaluated mainly by the
sense of good handle, warmth and easiness to move, subjectively. The parameters obtained for an‘equation for
objective evaluation were quite different from the results of woven pajamas reported before, except the item of
“warm” . (Received December 25, 1997)

Key Words : comfort, easiness to move, equation, knitted pajamas, mechanical parameters, objective evaluation,
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{Air Resistance) X IET 5. ThbHOFEHEMEID
DToXH)ICERSNS.

(a) RIEE (T.LV.)
T.LV.=(W—Wo),”Wo X100 (%) (1)
Wo . i DEVIREEOBIBE (s/nf), W At

Table 1 Qutlines of Fabric Samples Used for Women's Autumn/Winter Knitting Pajamas

Sample Name of fabric Density{/m) Structure Fibers Thickness*» Feight

No. ¥ale Course %) (na) (g/n%)
1 Silsin Smooth 1650 1380 Plain R:70, PET:30 0.764 250.8
2 CBTO Smooth 1380 1380 Rib €:35,8:35,PET:30  1.643 268.7
3 CTF Smooth 1420 1420 Plain C:88,PET:11 1.482 254.3
4 Cotton Smooth 1650 1380 Plain> c:100 1.598 264.2
5 T/C-Pile 1420 870 Plain, Pile C:75,PET:25 2.397 367.1
8 AC-Raise 980 1060 Plain, Pile A:80,C:20 3.767 272.5
7 Selipy Smooth 1540 1060 Plain C:70,PET:30 1.578 265.0
8 ECG-6328 1140 1180 Plain, Quilting C:58,PET:42 2.840 226.5
g C.C.Y. 1140 830 Plain, Quilting C:100 1.586 207.0
10 Maripole 630 430 Rib C:75,PET:25 2,280 166. 4
11 Slik Knit 1690 ‘1300 Plain §:100 0.612 148.5

* C;cotton, R:rayon, PET;polyester, Ajacrylic, B;cupra, W;wool, $;silk
#% Thickness is measured at the pressure 0.5 gf/ca’
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] 5.

(b) R DBIZHE (k)

k=W - D/A/ AT ()
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(J/sim/K), W BMOBEY2 —EIXHRODI

VEREHIER ), D HOER(m), A #

WO (=0.0025m"), AT : BEZ (<10.0K)

HERDOHDES126.0gf/cdTH 5.
(#;ar ¥y ¥ v (C) (s/m/K)

C=k/D .3
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Moisture Regain=(Wwet=Wdry),” Wdry X 100 (4)
() BEIEHT (Air Resistance)
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Fig.1 Item of questionnaires for subjective evaluation of clothing comfortability.
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Table 2 Results of Mechanical Parameters of Fabric Samples for Knitting Pajamas

Sample LT ¥ RT B 288 € 286 2HGE  LC L1 CRC. MIU MND SHD
No. (=) {gfca/cn’) (%) (sfcm?/cn) (efem/cm) (gf/cn/deg) (gf/cn) (gf/ca) (<) (gfen/en?) (%) (=) (=) (uw)
1 0.619° 19.5 58.7 0.014 0.023 0.35 1.09 1.08 0.346 0.542 53.2 0.259 0.03] 10.90
2 0.689 18.3 36.6 0.02! O0.043 0.45 1.47 1.51 0.326 0.563 49f9 0.274 0.037 7.23
3 0.615 19.0 31.6 0.033 0.065 0.61 1.94 2.01 0.436 1.387 44.1 0.247 0.033 6.48
4 0.661 18.6 31.5 0.038 0.068 0.76 2.13 2.38 0.3056 1.544 42.6 0.202 0.0l15 3.6l
5 0.708 31.9 42.0 0.044 0.182 0.78 1.893 2.28 0.414 0.860 47.8 0.352 0.023 10.60
6 0.728 18.2 18.1 0.1%4 0.40f 0.79 2.75 3.14 0.514 -2,399 49.4 0.38 0.012 .73
7 0.655 15.4 43.5 0.260 0.063 0.59 2.22 2.29 0.270 0.473 45.7 0.264 0.028 9.87
8 0.563 16.9 36.1 0.082 0.158 0.42 1.20 1.25 0.407 [.504 43.1 0.288 0.026 5.54
9 0.800 15.0 38.7 0.027 0.065 0.40 1.74 1.80 0.287 0.508 45.1 0.308 0.015 5.78
10 0.735 15.0 36.1! 0,031 0.062 0.62 1.34 1.52 0.466 1.510 50.7 0.339 0.031 11.50
1 0.570 16.6 53.8 0.00Z 0.012 0.44 1.48 1.58 0.518 0.180 51.8 0.204 0.038 !3.70

Table 3 Results of Thermal and Moisture Transfer Properties of Fabric Samples Used for Women's

Autumn/Winter Knitting Pajamas
Sample Thermal Insulstion Value Thermal Heat q -max Moisture Air
No. Dry-Con. Wet-Con.  Conductivity Conductance Regain Resistance
x) [¢9) (J/s/n/K) (J/s/mr/K)y  U/s/e/R)  (B) (Pa-s/m)
1 20.3 35.0 0.0613 56.9 58 9.25 161
2 23.2 35.2 0.0630 53.8 58 6.80 115
‘ 3 18.1 35.2 0.0740 67.9 63 6 29 466
4 15.2 34.2 0.0772 69.7 64 7.00 461
5 25.8 43.3 0.0608 37.0 48 5.38 . 263
& 50.0 51.6 0.0593 20.8 34 2.60 87
7 21.6 33.8 0.0838 81.4 63 5.05 224
8 35.9 42.1 0.0682 34.2 45 4.27 68
9 22.5 34.2 0.0708 65.6 56 7.00 84
10 39.5 45.8 0.0513 31.5 34 5.38 27
11 8.7 20.8 0.0578 106.8 68 9.00 56

272, RTTIE, No.6AHEMIC/HE <, No.l, 11
PHEHKE o7z, L, Nos, 1HIFEHE
TTHOTESL P L, Nosikk (MU, No.bidfl
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HITHME T, Nod, 2, 3, 4, 9, 10, 11DB
RUHBHM/NEL, ThL0fFEHMITES M
BWHERLTHEY, HIINo.6DBRU2HBIIA &
{, FOMTEHEABIIRITAZ EF b 5.
No.5, 8iIZMiTE A7 L ¥ A& EATHI T I
RTKEL, No7iZ#FDHETH o 7,
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Table 4 Results of Subjective Evaluation for Each Item of Questionnaires

Saaple No. ’ 1 2 3
{Just After Wearing)

Good handle 10 13 14
Farm -5 1 i}
Easy to move 10 13 16
Not stuffy 15 14 15
Coxfortable 3 9 10

(After 5 min Lying)

Good handle 3 14 1z 1z -7 18 19 1 12 1
Yara : 7 2 2 6 4 18 0 13 0 12 5
fasy to move s 13 13 1 1 17 1w 1 1 9 8
Not stuffy 13 12 1 6 8 1z 15 13 16 10 IS
Confortable 4 11 7 9 -6 220 6 11 5 10 8
ELTHIToNB. MHEL, BHL, BERTL, AT, Bl
BOBEORBTIE, = v PHBOFIWT, ThHHILEFEKRLTWA, BB, Nol, 2, 3,

WC, SMDAKE L BoTWw5Y,

g - mﬁﬁﬁL%Téﬁﬁﬁwﬁ%kau
No.6, 8, 10DFREENSEC; No., 2, 3, 4, 7,
9, NORBHEIEL, NolliZBHKIZEL 2
Twh, No7, 1120w Ti, Ba¥r %2
ZbKRKELLoTEBY, REMOKERE—KL
Twb, g-maxTlX, Nob, 104/hE <, No.3,
4, 7, NTRELREERL TS, BREHT
¥, No3, 4, 5, 72%K& {, Nos6, 8, 9, 10,
HAPEL BT, EOHEHESHITLENS,
INLOERPS, NooldiEs {, No.llitFEwn
EFHEENDG. BPBEORETIX, —v M
DEPHREBFIREL, BV 55 5V AH/N

{, BEERPNELB>TnBEY,

3—2 Ty OREMEE REHE

FHFMOZLEBICOWT, FHE 0L LT,
BB A5 FmIC+HL, +2, +3,
TAFATHEEMIC—1, —2, —3&LTH
BibL7. 22T, HERBAZO—HMBLHAN
500, BilhoBORESNEEROHAHKT
HESHZTo eI 5, B4 OKRE LFY
& DX, HEREO tRET, AREKAE
10% (HIBIEREL : r>0.497) THERE 7 ADERD
—HLTCwaELHEESNL., £FIT, ThHT

0)%%*,‘5:0)%%%%44:%7 \-k-—'Cf?frOﬂ
L-EBRFMEE, 2THEIREVEI DD
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Fig.2 Cluster analysis of variable using basic mechanical
parameters and thermal and moisture transport properties.
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Table 5 Mechanical Parameters and Thermal and Moisture Transfer Properties Used as Variables for
Regression with Subjective Data

{Just After Wearing)

Good handle LT LC RC Therm. Con. Air Resist. ¥T ¥C SHD

Warm LT LC RC Therm. Con. Air Resist. % Dry-Con. Heat Cond.
Easy to move LT LC RC Therm. Com. Air Resist. ¥T 246 SHD

Not stuffy LT LC RC Therm. Con. Air Resist. ¥ Wet-Con. Moisture Resg.

1 Comfortable LT LC RC Therm. Con. Air Resist. §T ¥C SHD

{After 5 min Lying) ’
Good handle LT LC RC Thera. Con. Air Resist. 9T ¥C Sud

Fara LT LC RC Therm. Con. Air Resist. ¥ Dry-Con. g-aax
Easy to move LT LC RC Thera. Con. Air Resist. LA 2HG SuD

Not stuffy LT LC RC Therm. Con. Air Resist. WT G Heat Cond.
Comfortable LT LC RC Thera. Con. Air Resist. LA) ¥C SuD

BEE2RBOOLN Lo/, KBRHBOEBEE

LML EHKTH o 7. Table 6 Coefficients of Parameters for Evaluating “Good Handle” of
KIRABEELIIOWTIX, HEE X Women's Autumn/Winter Knitting Pajamas Objectively.

h i)%tﬂrﬁﬁo)%ﬁfd\é < ’ ﬁﬁ%ﬁAFﬁo) {Just After Wearing) Cu=170.3638 ;(=0 982

NIV FOEHAACERTLE-> L. Zh .

%0)%%‘1’ ﬁ%ﬂ/ff/“‘\’vo)ﬁ%té< Parameters C: | 1 o

=1 b e L0 - e e ] #1 -4.8412 18.6727  4.4200

Hﬁ'c%’?t - B, ‘?EOﬁET‘i' 2 RC " 3.5102 47.6028  3.4999

RBABBEOE{LE Ty HOMEE & i SHD -g.gg:z 7;39036 3.4148
. Air Resistance .7814 182.9 148.7

0)76”{‘3_%%5 ZERAMETHL I EHD 5 WC 1.8716 0.9517  3.4148

Pol. (After 5 min Lying) €0=10.2727  R=0.934

. . Paraneters C: I'§ G

4. REEEEFEORH 1w 4.4369 8.6727  4.4200
. i -4. 18.672 .42

Bon-EBEYHMIIEI AT vy <ORBHE 2 SHD -3.9356 7.9036  3.4148

(115 K ESTEAE L, EviclE0d 3 RC 3.7759 47.6028  3.4999

LEHEE D, HESWRTZ A%
—3H fTo . B2 ICERHENRT R .
— Y RV - KO BHEHRED Y TR 5 — Table 7 Coefficients of Parameters for Evaluating “Warmth” of Women's
SR LREECRY. BUELD. 8 Autumn/Winter Knitting Pajamas Objectively.

o ZIXTCRY . 2 LY,

Oo)’%&b:ﬁ{ho 7‘:7}&" ﬁw\[l'cb\%%&m (Just After Wearing) Co=1.6364 R=0.950
T3, BRZEH (EBHEOREEB) t D Paraseters C ] '8 o
HEOBWEREE 70y 7 OREEHE I a-dry contact 8.5107 25.5273  11.2981
Ui, BARERERS RS, BT L ] The  wn v
- . - =N . ir Resistance . . .
£ o . Cda ) -
% ?g;i;;?g’@im—i&&:ﬁki (After § min Lying) a=6.2727  R=0.906
25 - E-F ’S IEB ﬁ% 12) Parameters Cs My o
L. BROFER, X7y 774 XE" :
e o am par b
EHBAME LTO.9 kBRIcRD . 3 ! Glazs oo 0.00m

5, ERIE3 oL 500 AEh, B
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Table 8 Coefficients of Parameters for Evaluating “Easy Movement”

of Women's Autumn/Winter Knitting Pajamas Objectively.

(Just After Wearing) €o=11.0908  R<0.931
Parameters Ce [ G
i L2 -3.1381 18.8727 4.4200
2 RC 2.7722 47.6028 - 3.4999
3 ‘Air Resistance 1.9973 182.9 148.7
4 Skp -1.5587 7.8036 3.4148
5 286 0.9578 1.7536 0.4759
{After 5 min Lying) Ce=9. 8030 R=0.937
Parameters ) I -
1 7 -2.3805 18.6727 4.4200
2z Sup -2.3273 7.9036 3.4148
3 RC 2.1788 47.6028 3.4999
4 2H6 1.4224 1.7536 0.4758

Table © Coefficients of Parameters for Evaluating “Unstuffiness”
of Women's Autumn/Winter Knitting Pajamas Objectively.

(Just After Wearing) €2=14. 0000 R=0.811
Parameters Ci i G
1 MNoisture Regain 0.9128 6.1823 1.8624
2z LT 0.6244 0.6676 0.0639
3 ¥ -0.5535 24.3545  5.5309
(After 5 min Lying) C.=12.3636 R=0.931
Parameters Ci | 8] g
1 LC 3.9089 0.3898 0.0848
3 k 3.7583 0.0662 0.0081
3 G ~3.6675 0.5645 0.1549
4 LT 1.8748 0.6676 0.0699

Table 10 Coefficients of Parameters for Evaluating “Comfortability” .

of Women's Autumn/Winter Knitting Pajamas Objectively.

TORBEFHHEXFH LN,

Xi—Mi

Y=Co+3Ci (6)

Y. BBENICFHEINSKZEE, Co,
Cii ¥, X MOERWEME, Ml &
ERYHEOTFHE, o SERDHEE
D REE A
BoNREEERYREOTFHMERE
HRELIIIEEG ~10IIRT. AR TIE,
YOEMBAKEVE, FEBCBVWTIY X

WRT YR THEI EEFRLT WA,
5. # ®
5—1 FHERICL 2B

FEFMHEHEEMOHMIITER LR
W, 77 R —GHHEREZEIICRTH,
HFHEROTBFMEMIC R BOEH
M LB T2 2 bR b, AL
BEOAF—F L TRV, IHIIHKELH
R ¥2ThHHD, Fih{EHhTiis
{, AVEOHENPEL o272 Tidh
whkBbns, ZoORRIR, &by

(Just After Wearing) C0=7.4545 R=0.923
Parameters Ce LN L
i Re 3.0673 0.9517 0.6337
2 SHD -2.0702 7.38036 3.4148 l
3 T -2.0107 18.6727 4.4200
4 LT -1.7242 0.6676 0.0699
{After 5 ain Lying) €o=7.7273  R=0.955
Parameters Cs W o [— I
1 SKD -4.4102 7.8038 3.4148 Handle—l Easy Comfort Warm Unstuf
2 #T -3.7522 18.8727 4.4200 Handle-Ly Easy-ly ‘Comf-Ly Warm-Ly Unstut-Ly
3 RC 2.2887 47.6028 3.4999
4 L 1.0606 0.3898  0.0843 Fig.3 Cluster analysis of variable using the scores of
subjective evaluation.
Table 11 Correlation Coefficients Between Each Item of Subjective Evaluations
Item Handle Warm Easy Unstu. Coafor. Hndle-Ly Warm-lLy Easy-Ly Unst-Ly Comf-ly
Good handle v 1.000 0.334 0.841 0.216 0.850 0.950 0.422 0. 905 0.130 0.900
Fara 1.000 -0.055 -0.642. 0.702 0. 148 0.832 0.132  -0.398 0.500
Easy to move 1.000 0.819 0.592 0.862 0.081 0.932 0.392 0.727
Not stuffy 1.000 -0.169 0.369 -0.311 0.418 0.415 0.103
Confortable 1.000 0.735 0.686 0.685 -0.085 0.909
Good handle-Lying 1.000 0.362 0. 895 0.260 0.876
Wara-Lying 1.000 0.194 -0.3086 0.615
Easy to move~-lLying 1.000 0.354 0.823
Not stuffy-Lying 1.000 - 0.118
Comfortable-Lying 1.000
(584) miHEE
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KBPSRHERTENPTHIEEISR
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SEDOERLEIETRLoTHRY, Thig, =
v PRI IOENFFEIRELS (= M :
1.86+0.87m, &P :0.95+0.74m), F7-,
Dry ContactiZiZ L 2 REROFKER L=y Mo
FHRELCZoTBY(=y M 255+11.3%,
B 0 169+£82%), BAIFRMAINA TV
72Tkt Bbhs,
HHERIHIC 2B LOBEMIEHENC L
»5, bEbLEWIT o -BOTHFMETDH
2TH, HEHEROEHFMEITRIE, /8T
YORBHYICOVTRBZYELTFEIELNS
LEZLNE, TORIZSVWTRE, BpHd =
vy M ERTH Y, SEOEEBFMoELEIC
RHEZOLND.

5—2 BREEEBFMEN

“Blih TRV IOV TIE, WT, SMDAV/M &
WY, FLRCHAKEVIEERVWEWIFES
», RENF/OHL T, EFEORBEHEN L VAR
HETEXBN, WTIL2OWTIERI B LY., =
v PBIZEYBICERTHTBERICKEVWA
D, LLARMTDOL WAL FHL TSI
HAH5, EREEREIMICL - B IZIZEME
DRFRLOT, LhBEML, BhoBOR
Y ORV= y FHIY v v OREFMR
ETD. BT v ORBEFMA LI, F
53 5EENFKREL R 5TV S,
“BHAWIZOWTIE, EHEROEIC o7
& & b Dry ContactiE 12 X' B BIBEMNKA & WiELE
POEVIHRTHY, FEShIERTH-
oo LTHRREWIEERW E W) SIIHERIE L
VW, EHEROERTILERIERSKEWIEIY
BOEWIERZED, Bl o/ & ETIRME
HEMWRNEWEFERVWEVIERTH -7, &
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KRB TEIRRETHS. IHEHNEEOSE
WERERORE, Bhu=y MYy
EBFMERNE 5. BYB Y ¥ OREFEM
K &1&, Dry Contacti i & 2 RBEAR L Ehv
TWwbEW) HT, HEBEMUTn3,

BERTWIIOWTIE, FHEKOMBICE
o7:t EHBWT, SMDH/MEWITE, RC, 2HG
FREVEFERVWEVWIERTHD), TN
OBV ORER LA TH S, SMDRRCIC
DVTIIHBTE 5%, WTR2HGIZDOW T
RyEgELy., ERERTILBESRIEROIMYA T
nTBYH, THIZOVWTHARHTHS., L HE
M, MCRoBOREHERT =y M
NRTYIDEBFMAEL 35, BT r<
DEBFMRA L 1X, F5ETIEHESFAKELEL
>TW5h,

“ALBWIZDWTIE, FRAEROERITK
FRERKEVEERAVEWIHERT, FHEL
LERTHo7:. Milho/-b & T, HBHE
BEIFRZoLEBPWMYATHTEY, Th
REZEOFHEIMOBENICLEZIOTH S, #
L, LCRRIZFHEHIKEL, GHNhEWIEE
BnltwWHiERTHD, BRIEL ., EHM
FREIZEWY, LVEBHEEX ORI EHE
BoOXE, ALy P INRY YR OREE
HRETE., BPH—y P HTrDREBRF
i & id, FETIEENFKELRR>TnS,

“BEICBRBETH " IConTiE, EHER
BRWCHKEWERRE L, #ICk - 2B TIE, SMD
PREWIEERWEWSIHRTHD. REMIR
B LE D L OHBEHEV D, R0
BEEX UL TWwa A, L EHABREAS
B, MilhoBORXE, RENICRETDH
LZy MRV Yy ORBEMR LTS, B
AR vy ORAFMA L2, FETIEHED
KELELZ-TVD,

BT ¥ ORBEMR L OB T,
“BHOW EZBRCWT, BOAThETHEITAEL
RizoTwi., ZOERIZ, EHOH2MESE
RPREFES =y M E TIIEL T
WAHLEBHIERT A EBbhb, FRIZHERT,
FIHKELR L V) ET, RS EREL
LTwahdtBbhs., #pt=y TR
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BUHEEFERIRLLIOEFETHEN, =
v POBEMEUIKRELBERT VD,
BIEBE (VI v 2A72T)ELTORAED
KEwi:o, BEETRZOREFTITSHL
rhwEBbhs, FREICE, XVABED
BWERHFENORELBIE LAV,

72, Ny oRBERICOWTIE, ki
BERELIEUNITIIRETHHLEVIERDLD
50, —FTRETCLEZIEDLLSLZVWEDLF
PRTED, COFIOVTHFROEREEE L
72,

6. & @
BARLH=Zy MIXRY vy ORBEESEEH
FMiT AR CHRTAENT, OEBYHME
ERBEAERICLAPBROFBFMEL
HEE2RHET L LI, UTOERYES
.
M HOEERNRENT A—F, B - Ko BEIEFY
fErs, BAKER =y M T v=D, “Plik
DRV, “BhnT, “BIERTV, “Al%
W CBRERICRETH S Y v v OEEREEM
REeBFHTE.

(2) =y MY v O BEREBEFER L, &
Yy < ORBFMALE, “BhVTER
WTHFSTLHEENIAKE( R TV A,

B) =y MY v DORFERIZOWTIE, &Y
WAV < LAk, EHEROIHFMETR
i, HAOFCTHICE o LBIZOWTHIZIRR
YLRFEMAEORS,

(4) EBFE < BT 2 BEHPERIE, EChM
DHREL, B, BERTVEV) ATHEX
nTns,
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