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1.2 Components of clothing comfort

Comfort is one of the most important aspects of clothing. Many attempts
have been made to define comfort, but a satisfactory definition is yet to be
obtained [3]. Comfort has been defined by many researchers in different
ways [4-6].

Comfort is influenced by the physiological reaction of the wearer.
Comfort is temperature regulation of the body.

Comfort is the absence of unpleasantness or discomfort.

Comfort is a state of pleasant psychological, physiological and
physical harmony between a human being and the environment. All
three aspects are equally important, since people feel uncomfortable
if any one of them is absent.

Sty S,

Broadly there are four basic elements of clothing comfort, namely
thermo-physiological aspect, sensorial or tactile aspect,
physiological aspect and fitting comfort.
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1.3 Clothing comfort and wearer’s attitude

The wearer’s attitudes towards clothing are influenced by the sensory
attributes of the clothing (softness/harshness, warm/cool touch
etc.),serviceability characteristic (e.g., durability, creasing, pilling) and
most importantly by its expected comfort and satisfaction related
attributes.

PETITE

s
MADE IN
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These attitudes may be gathered either through prior experiences with
the exactly same or similar type of clothing, or from information

obtained about the clothing through interpersonal, advertising or retail
channels.

- mome Cmwa] N
Delong et al. [12] in their study to evaluate the consumer response to

apparels asked consumers to complete the sentence “When | think abou
sweaters, | think about” without presenting any fabric samples or items
of clothing. They performed a content analysis of the words that
consumers used in order to assess the factors underlying the concept of
“sweater”.



1.4 Human—clothing interactions

1.4.1 Clothing as thermal barrier

Hindrance to the release of body heat Fourt and Hollies [18] have
described the clothing system as “a quasi physiological system
interacting with the body”. This means there relationship between
human body and clothing is a two-way process. Both the clothing and
the wearer perform their specific activities for others. The clothing
protects the wearer from the environmental hazards for which it has
been designed, whether they are heat, cold, fire, toxic agents or any
other thing. At the same time the clothing does some adverse things
to the wearer, e.g. by unwanted thermal insulation when it is not
required, or by hindering the free evaporation of sweat from skin.
Presence of clothing layer(s) prevents the efficient evaporative
cooling of human body, which is his sole defence against severe heat.
Thus the wearer faces the unbearable and dangerous conditions
when he or she works near fire, like overheating,dehydration, and
sometime may also collapses.

JL‘*’?” J° c.s‘.'.’"‘) iy plyay 55O

In normal conditions, without any activity, the metabolic heat
produced by a normal person is nearly about 80 watts (same as an
electric light bulb!) and in the condition of high activity it can rapidly
rise to more than a kilowatt [19]. So, the human body requires an
effective cooling system, and physiological system of the body
provides this cooling effect. This metabolic heat load, mainly during
high activity, poses a consistent threat of overheating and the
presence of clothing makes the threat even worse.

K
s
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The most important mechanisms for effective heat transmission are:
@ all the metabolic heat produced should be carried to the inner body
surface (inner layer of skin) by the effective circulation of sweat;

e the skin should be able to generate the necessary amount of sweat;
e the generated sweat should get transmitted effectively (in liquid as
well as in vapour form) through clothing ensemble.

One cannot adjust or change the first two mechanisms, but can definitely
control the third mechanism by proper clothing. When someone wears
excess number of clothing than what is required, he may feel overstressed
or overheated with normal activity.

JLM"SJ )é 4.50‘) G¥gm plysy 5o

Helps to retain body heat

Except very hot environmental conditions and at very high activity
levels, most of the environmental temperatures are below the
human body temperature and clothing is required to hinder the flow
of body heat to the atmosphere. So, in all these environmental
conditions the heat flows out from the human body to the
atmosphere due to the temperature difference, i.e. human body
temperature is higher than the environment. In normal room
temperature, i.e. approximately 27+2°C, the wearer requires
minimum clothing layers to maintain the heat balance.
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The wearer does not require too much thermal insulation in clothing
as the temperature difference between skin and the normal
environment is low. The heat, generated in the body, gets transmitted
slowly through the clothing and the open body surfaces (hands, arms,
face, palms, etc.). As the temperature of the atmosphere drops further
(say below 10°C) the rate of heat loss from body to atmosphere
increases rapidly and the wearer feels cold due to thermal imbalance.

JLM‘S" )é ‘;Ob G¥gm plysy 5o

The best and easiest way to prevent this body heat loss is to have
certain insulating layer around the body, and that is done by wearing
some additional layers of clothing (which also provide insulating still
air layer). Under this condition, loss of body heat through clothing
drops significantly and little amount of heat loss still takes place
through some opening of body surface. In extreme cold conditions
(say below —20°C) the loss of body heat is prevented by enhancing
the thermal insulation of clothing and covering all the body

parts.
‘;s;r




S 0 2,

1.4.2 Mechanisms of enhancement of body heat release

Evaporation

\ ‘\\/\’\-\«\x\
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Sweat gland

The symptoms of overheating or overstress due to excess number
of clothing rapidly disappear when the excess clothing is
removed. The transmission of body heat through clothing
ensemble changes automatically by different mechanisms.
Activity of the wearer influences the heat transmission
characteristics of clothing. As soon as the wearer starts moving
or walking or running the thermal insulation of clothing reduces
because of a combination of forced air circulation between and
through the layers of clothing. This reduction in thermal
transmission is further enhanced by the typical bellows effect at
various openings and also due to movement

gy plysy 550
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The changes in clothing design may be effected by:

(i) creating openings, to allow natural convection by chimney effect,
at various places in the clothing, e.g. neck, wrists, ankle and waist.
(ii) designing loose fit clothing to have free convection of air and free
interchange with outside air by means of a bellows effect.

(iii) providing full-length zippers in the clothing for specific
applications.

(iv) avoiding the use of impermeable materials, whenever possible,
can further facilitate evaporative cooling.
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1.4.3 Multilayer clothing system

Most of the performance clothing assemblies are generally not a
single layer system. These generally consist of a number of layers
and each layer performs its specific function. These layers are
generally of three types, i.e. inner layer, middle layer(s) and outer

layer.

PROTECTION LAYER |

WARMTH LAYER

COMFORT LAYER |
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Figure 1.2 shows the typical functions of individual layers of a three layer clothing system,
where the inner layer is generally an underwear which performs mainly the sweat absorption,
direct cooling of the skin, transmission and tactile functions; the middle layers are generally
shirt or sweater which helps still-air entrapment to provide insulation, transmission etc.; and
the outer is primarily a shell layer for protection from extreme environmental factors, like
rain, wind, chemical, heat, radiation, etc.

Water
repellency

Themmal protection Wind proof

Outer layer

Middle layer

Inner layer
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1.5 Understanding clothing comfort

1.5.1 Need and consumer trends

The basic and universal need of consumers in clothing is comfort
and they look for good feel and comfort when they buy clothing and
other textile materials. Clothing is very important in our life that we
use everyday to obtain physiological and psychological comfort and
also to ensure physical conditions around our body suitable for
survival.

JLM‘S" )é ‘;Ob G¥gm plysy 5o

Therefore, it is extremely important for the survival of human beings
and improvement of the quality of our life to have good understanding
of the fundamentals of clothing comfort. From the viewpoint of the
manufacturers of clothing and textile materials, understanding of
clothing comfort has substantial financial implications in the effort to
satisfy the needs and wants of consumers in order to obtain sustainable
competitive advantages in modern consumer markets.

12
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1.5.2 Scientific approaches

To have proper understanding of the clothing comfort and to predict
comfort performance of clothing during wear, one needs integrated
scientific knowledge of physics, physiology, neurophysiology, and
psychology of comfort. In long-term perspective, it is very important to
have proper knowledge on clothing comfort to improve the quality of
life and the survival of human beings.

2010 www.wardrobe911.com
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The clothing and textile industries should take necessary initiative in
this area to achieve market leadership. Researchers identified the
psychological sensory attributes what consumer desire, which is
correlated with the technical parameters of clothing through
psychophysical perceptual trials.
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