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ABSTRACT

In order to develop objective evaluation equation for comfortability
of water—resistant and vapor—permeable fabrics, heat and water
transport properties of the fabrics were measured and the relation
between those properties and subjective values of clothing comfort
was investigated. Relative humidity change within clothes was also
studied during exercise with the clothes. Following conclusions were
obtained. Clothes made of fabrics with larger degree of vapor—
permeability were evaluated to be more comfortable. In three met-

| hods of vapor—permeability measurement, water method was shown
to be better to evaluate clothing comfort.

Clothing comfort could be roughly evaluated objectively using the
data of fabric vapor-permeability by water method. If the increase of
relative humidity within clothes was larger, the clothe was evaluated
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to be more uncomfortable. Clothing comfort could be estimated easily

from the change of relative humidity within the clothes. Clothes

made of fabrics with higher thermal insulation value were evaluated

more uncomfortable in this experiment. Although the pulse rate

increased by exercise, the relation with clothing comfort was small.
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Qutlines of Fabric Samples

Sample . Yarn Density (/m) | Thickness* |Weight| Kind of Type of
Fiber Structure

No - Warp Weft (mm) (g/m?) | Treartment | Treatment
A Polyester Plain 6000 4400 0.227 96 Azekura-1 Coating
B Polyester Plain 6000 4400 0.229 117 Azekura-2 Coating
C Polyester Plain 6000 4400 0.233 124 Entrant-G Coating
D Polyester Plain 6000 4400 0.239 120 Entrant-2 Coating
E Polyester Plain 6000 4400 0.203 116 Saitos-AQ | Laminate
F Polyester Plain 4800 4600 0.285 114 Goretex Laminate

FH v b ABE—vEE Vol 16

* Thickness is measured at the pressure 588 Pa
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B 1 Items for subjective evaluation of clothing comfort
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R 2 Results of Basic Characteristic Values of Thermal and Physical Properties

S : Thermal Insulation Value | Thermal qﬂnax Vapor Permeability Air
ample

No Dry-C|Dry-S|Wet-C|Wet-S| Conductivity | Fabric Resin | Water Calcium Potassium | Permebility

(%) | (%) | (%) | (%) | J/s/m/K) (J/s/m?) (g/nt/h) (Pa = s/m)

A 10.9 | 54.7 | 20.7 | 65.1 0.053 0.09610.100 | 11.96 499 1214 27.6

B 5.8 | 54.7 | 26.9 | 62.2 0.055 0.096]0.117 | 11.31 516 728 ans

C 8.0 ) 55.4 | 30.6 | 62.9 0.060 0.1050.122 | 10.92 558 716 -

D 8.0 | 54.7 | 48.7 | 68.7 0.055 0.09910.118 9.62 330 219 =

E 13.0 | 55.4 | 34.3 | 65.5 0.053 0.10210.123 | 10.14 224 724 -

F 22.7 | 53.4 | 51.9 | 69.6 0.052 0.114 | 0.089 | 9.36 221 302 —

F4 v b RAE—YEE Vol. 16



(B EAR I &2 0FDBEETR, ik
EoklEDHoLh-1

g-max iIZ2 W T, FAH L EEHNE TEL
Fvon, HEF 2RO THEIERO@EAAEH» -
fz. U4 ¥ R7v—h TSRS 5
fo, REMOEPLDEREZEZ SN, Ak
MOZERZNIZERERSDOTRE, 12,
FERICSVWTIE, SEEOSERCHER
KRELEL >TLBL, BIFEMNGHENZERLT
W3,

— 135 —
BRIV TE, A A OAHRAITRETH
v, E»EIERAK X+ ECTHIRET S -
1.
2. 2 ERHERICEITZEETME
EERRORSIIE, &EME BXORko%
DEAERAWERE T L Ol & EHERETR
ITRY. EmIlES X CREIMEIC>WVW T,
EEHRAETHALTWA L 1E8, MAZENKE
 , BEEREDONLE, - 1z, REAREOH
ELE - KB SNEh -1 - VT

$ 3 Results of Physiological Indecies Changes Before and After Exercise

Maximum Blood Pressure | Minimum Blood Pressure Pulse Rate
1
Sa;;p & Before After Before After Before After
mean | S.D. |mean| S.D. [ mean| S.D. [ mean| S.D. | mean| S.D. | mean | S.D.
A 113 5.0 114 3.6 71 2.1 72 2.7 79 |11 96* 17
B 111 3.0 116 5.7 71 9.0 72 1.4 79 9.8 [102** | 21
C 114 5.8 116 h.3 72 3:1 72 2.7 81 7.8 1104**| 20
D 113 2.7 116 6.7 70 3.1 72 2.7 74 6.9 90** 14
E 117 4.0 123 | 16 73 5.1 72 2.5 82 7.1 96* 10
F 114 5.6 115 6.9 72 1.6 71 2.2 82 5.6 96* 12
*  significant level ; 5% **: 1%
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B2 Relative humidity change within clothes No.F during exercise.

Data are averaged value of T
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B3 Ralative humidity change within all the clothes examined
here during exercise ; front side
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Bd4 Relative humidity change within all the clothes examined
here during exercise ; back side
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#4 Relative Humidity Change (%) After Exercise

=]dT=

Sample A B C D E F
Ist exercise Front | 0.6 1.8 1.8 2.7 8.4 7.0
(after 25 min) Back 0.0 0.8 6.5 0.0 4.7 3.3
L Front |12.8 12.0 18.7 15.9 15.9 23.8
(after 40 min) Back | 8.9 7.5 15.0 11.1 12.9 20.8
3rd exercise Front |21.9 25.4 29.3 29.2 29.6 35.4
(after 55 min) Back |[17.3 22.8 19.5 25.0 27.6 29.8
Total Change 61.5 70.3 90.8 83.9 97.3 120.1
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Bl15 Results of subjective evaluation of clothing comfort ;
before and after exercise
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% 5 Score of Subjective Evaluation of Clothes
Before and After Exercise

Sample A B C D E F

0.57 0.57 0.67 0.72 0.46 1.16
Become stuffy 1.86 1.86 1.57 1.71 1.87 2.77
Hot and close 1.57 1.86 1.60 2.06 1.57 2.33
Sticky with sweat|1.13 1.00 1.83 1.34 1.86 2.17
Uncomfortable 1.14 1.06 1.17 1.20 1.28 1.67
Total score 6.27 6.35 6.84 7.03 7.04 10.10

Hard to move
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]| 6 Correlation Coefficient Between Total

Score of Uncomfortability of Clothes and
Fabric Properties

Fabric Propeties Correlation coefficient

T.I.V. (Dry Contact) 0.91**
T.LV. (Wet Contact) 0.78*
T.LV. (Wet Space) 0.72
Thermal Conductivity —0.40
g-max —0.67
Vapor Perm. (Water) —0.75*
Vapor Perm. (CaCl,) —-0.67
Vapor Perm. (CH;Cook) —0.62
Change of the Pulse Rate —0.57
Total RH Change 0.89**

*significant level ; 10% **5%
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