S¥gm sy 581wy

-
2

A

Contents
Preface vii
Acknowledgements ix
1 Introduction to clothing comfort 1
1.1 Need and selection of clothing 1
1.2 Components of clothing comfort 4
13 Clothing comfort and wearer's attitude 5
14 Human—clothing interactions 7
1.5 Understanding clothing comfort 10
2 Psychology and comfort 13
2.1 Psycho-physiological factors of clothing comfort 13
22 Psychophysics and clothing comfort 16
23 ‘Wear trial techniques 21
24 Psychological aspects of aesthetic comfort 23
3 Neurophysiological processes in clothing comfort 31
3.1 Neurophysiological perceptions 31
32 Mechanical and thermal receptors 36
33 Sensory perceptions of human body 45
34 Physiological requirements of the human body 48
4 Tactile aspects of clothing comfort 54
4.1 Tactile comfort sensations 54
4.2 Fabric handle attributes for expressing tactile comfort 58
43 Assessment of fabric handle characteristics 59
44 Fabric parameters affecting tactile sensation 73
5 Thermal transmission 79
51 Introduction 79
52 Thermo-regulation in human body 79
53 Thermal distress 81

vi

54
55
5.6
5.7
5.8
59

6.1
6.2
6.3
64
6.5
6.6

7.1
72
73
74
15

8.1
82
83
84
85

Index

Contents

Thermoregulation through clothing system

Thermal comfort of clothing

Transient heat flow and warm—cool touch of fabrics
M of thermal characteristics
Parameters for expressing thermal characteristics
Thermal transmission characteristics of fabrics

Moisture transmission

Introduction

Liquid water transfer: wicking and water absorption
Principles of moisture vapour transfer
Condensation of moisture vapour

Evaluation of moisture vapour transmission
Moisture sensation in clothing

Dynamic heat and mass transmission
Introduction

A

82
86
91
94
99
100

108

106
107
18
123
124
129

136
136

Combined heat and moisture interactions with textile materials 137

Factors affecting heat and mass transfer through fabrics

Evaluation of heat and mass transmission
P ing heat and mass

Garment fit and comfort

Introduction

Body dimensions and pattern
Garment fit and comfort relationship
Factors related to garment fit
Measurement of garment fit

144
148
154

159

159
160
161
165
169

173

2016-05-10



2016-05-10

Slos: 0 2

Chapter 8

8. Garment fit and comfort
8.1 Introduction

8.2 Body dimensions and pattern

8.3 Garment fit and comfort relationship
8.4 Factors related to garment fit

8.5 Measurement of garment fit

&SLmas.’ )é prb G¥gm plydy J5

Garment fit and comfort relationship

ol o9 0311 iy b |

) én’ 9 ‘5.>LJL.>‘

> SLULS wld SO po.cunl (o) 6 (S 2 pelionn 5 15U g1yl b (390 01l 9 3L
Cwd g0 poS (3055 Wile (o (50 H0 55,5 g ailad gyl g el iy (wgamo 0ST (glga
SU bl )0 5l g Cagb) pily )0 Cwglio g )yl )1 @ile 5o yiloy Jlals Gl a5 g gog

A

A




JLHJB-’ J° ;AP‘) ‘5.\;9..4,51).\4,.5:

) K L

4,0 Gl ol (2 Gl a4 (3 03I b ¢ Cawgy (595 2 Ko W90 4 () S (U
) &5 > solsT a8 wily K il s (ol g JUo ol b sl o (> 15b i g0 550

S 09,5 (g3lw 05,88 g (s bghas plod b cawlicio ¢ (lawz) S5 (wld (A5 59b 4. 0SS Sgazo
& o213 (5 7S cunlio (i Jlo i o3Il b (wld 593 G 3l el o ()b ol (Dl
ol S (oo @2l ) el o oo 53 (Fl 52 g (Sugb ) JUT Lo pled o joie Lol s
2 U S pleie 4 ule (IS Heb g Cugb 0,10l SLlie plas b coly sl o3l L sLaS gla
ol oad (2lib (Fgym Wl oL oo

Slekds cader 93 152 6 8 Gale [F] )50 5 P S0 auwgi ooy plovil lidiond 15 S5 50

oS b 50 ool ! SGle S 50 9 Wl (658 031l wlie Cawlio ST 4lakds Cid 90 g awlio SLLS
SLS gkl 45" w58 55" sualine LsT.(3gs M /'S +.1) 31 oS FUT 10 198 s yaw) .50l 00 33 5" &
Slgkl (gl yilion duoys YY) Culs asliin S5 5labid & Commmnd (5 i sl (55152 5)U @1le
(o gk g1y yiden wo ;0 FA g dilspo oy oy & g ity 425

JLM"S" )é ‘;Ob G¥gm plysy 5o

ez 50 09w ()l Gale cuml onls planil (K00 g (s g2 Jmeﬁ 45 5,590 addllas,s
29 wlin SO (Wl L 5 95 9 wlio SLES (ld b 45 90 OS> 9 (s Commidg I oS

WA gy 33 Ol Cal i s g CE i 90 50 ¢ WSB ) 0 0l y 9 WD gy Al Ol I 4SS

L Wiog Bile yeS LYN-F LLS o ol & Comnnd ST sl ol 45 Wik Az (ol 4 LT
oy 99 oo Lo Al Copridg )0 a5 LS (wld 9 S5 wld (e (F)ly> G2le o jo wglis
D91 35 oS Ol ygaz 30 ()l 6 Gile 1o Ggldi 4T s ,S sunliue crizzen Lil.og

2016-05-10



Sgm plydy S5

Slig yo =y

8.3.2 Garment fit and pressure

The comfort related to garment pressure and fit mainly depend on the tactile
responses of human body which include thermal and moisture perceptions, prickle
related to allergic reactions and reactions to the surface texture of materials, friction
between clothing and skin surface and pressure sensations. Two categories of tactile
sensations are somesthetic sensations and kinesthetic sensations. The somesthetic
sensations are touch response from the nerves in the surface of the skin. Tickle,
prickle and abrasion are somesthetic responses to clothing. The kinesthetic sensations
or the deep pressure sensations are felt by the nerves in the muscles and the joints
[6]. Pressure sensations created by the resistance of the garment to movement

and the weight of the garment in response to movement are kinesthetic responses to
clothing fit [7].

ng.’ 30 =y
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The multidirectional and random forces generated during dynamic interactions
between a garment and a moving human body generates pressure sensations. The
discomfort level of clothing pressure was found to be between 60 and 100 g/cm2,
depending on the individual and the part of the body concerned, which is similar to
blood pressure in the capillary blood vessels near the skin surface [8]. So, the
pressure exerted by a garment is an important design criterion and is affected by its
style, fit and mechanical properties. It is directly related to the degree of space
allowance (F, the difference between the surface areas of garment and body)
between the body and the garment during body movement. According to the degree
of space allowance (F), garments can be classified into three types:

foundation garments (F < 0), perfectly fitting garments (F = 0) and loose

fitting garments (F > 0). In foundation garment the area of garment is less

than the body area (such as women’s close-fitting foundation garment,

pressure garment, etc.).
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These are mainly designed to apply a certain level of pressure on the body part
concerned when the body is in active condition or at rest. The perfectly fitting
garments are those where the garment area is exactly equal to the body area (such as
tights, socks, body stockings, etc.) and have a figure-shaping function but are not
designed to apply pressure to the body. Therefore, a perfectly fitting garment only
restricts body movement as a result of garment pressure, but no pressure is applied
when the body rests. In loose-fitting garments the area of the garment is larger than
the body area (such as loose-fit outer wear, casuals etc.). As the movement of body
can reduce the space allowance, loose-fitting garments may also sometime exert
pressure on the body at contact areas. Therefore, the level of garment pressure varies
significantly for different wear situations, depending on four factors namely, design
and fit of the garment, shape of the body part, mechanical properties of the
underlying tissue, and mechanical properties of the fabrics [9].
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Similar finding has also been reported during the measurement of internal
pressure exerted by pressure bandage using Laplace equation [13]. As per
the Laplace equation it is expected that the exerted internal pressure (P)
would increase with increase in curvature of the limb. The Laplace equation

is given below,
— n
P = Tx%xw (8.1)

where 7'is tension of bandage during wrapping; » is number of wraps; 7 is
radius of curvature; and w is width of bandage.
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8.3.3 Evaluation of tactile perception to fit
Constant stimulus

difference (i.e. difference from control value) test was used as the model

in the development of the perception of fit tests. Two types of thresholds
were identified by this test: the difference threshold (or) the extent of
change in the stimulus that produces a noticeable difference; and the
recognition threshold (or) the extent of change in a stimulus necessary for
positive identification of the difference. In the first part of this test a series
of garments (pants) along with their corresponding control (garments) were
presented to a panel of experts. The experts then rated the difference of
the sample from the control. The scale for pants provided the response
choices of ‘looser’, ‘a little looser’, ‘the same’, ‘a little tighter’ and ‘tighter’
for the waist, hips and crotch.

Slogs o oy

Psychophysical scaling technique was used by You et al. [14] to assess

the pressure perception and other relative wearing sensations during
wearer trials of tight-fitting garments. The sense of pressure was recorded
on a scale of 0-10. One tight-fitting pant, with very high clothing

pressure, as presented to subjects as the standard for the maximum degree
of pressure, was indexed as 10. On the other hand, when the subject was
naked, i.e. at the minimum degree of pressure, the scale was indexed as

0. The subjects were asked to rate the sense on a scale 0—10. Every subject
was asked to assess the pressure sensation of each area while wearing

the garments.
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Mesh style. Two vertical side
mesh panels were placed

M-55 1387 along the side seams. The total
area of mesh was 310 cm”
(equally 155 cm’%2)
Opening style. Openings were
0-5S 133 8 placed at the both sides. The

total area of mesh was 310
cm’ requally 155 cm’x iy
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