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In this study have been studied to determine the comfort parameters of twill 

and plain fabrics: thermal resistance, thermal conductivity, thermal absorptive, 
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water vapor resistance and water vapor permeability properties of fabrics accord-
ing to percentage of wool content and density of fabrics. 

When considering the results of all tests, it was found that the density is the 
most affecting comfort parameters of clothing. 

 
В данной работе исследованы и определены параметры обеспечения 

комфортности тканей саржевого и полотняного переплетения: термо-

стойкость, теплопроводность, тепловая поглощающая способность, со-

противление водяного пара и паропроницаемость  в зависимости от про-

цента содержания шерсти и плотности тканей. 
При рассмотрении результатов всех испытаний установлено, что 

плотность является параметром, наиболее влияющим на обеспечение 
комфортности одежды. 
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The purpose of studies on the clothing 

comfort is to ensure the perfect clothing com-
fort by determining optimum values of pa-
rameters of comfort, such as thermal re-
sistance, thermal conductivity, air permeabil-
ity of the fabric. 

Many researchers have examined the pa-
rameters that cause lack of comfort of fabric. 
As a result of studies have been found that 
these following factors are playing fundamen-
tal roles in terms of comfort: 

– chemical macromolecular structure of 
the fibers, diameter, cross section and crimp; 

– number of yarn, twist and hairiness; 
– structure of the textile surface, treat-

ments and additives used; 
– model and size of garments. 
Thermal conductivity values of the air 

which embodied in fiber and fabric that the 
affected main factors of the thermal comfort 
have been investigated by Greyson [1]. In this 
study it was found that air is the ideal 
dielectric material. From the results of this 
study was obtained the following table 
(Table 1).  

In table 1 was indicated the thermal con-
ductivity of different fiber material in the vol-
ume of 500 kg/m³. 

Schneider, Hoschka and Goldsmid have 
measured the thermal conductivity values of 
fabrics formed from wool, polypropylene, 

cotton and porous acrylic fiber in wet state 
and for all samples was observed that the 
thermal conductivity increased in wet state. 
Highly absorbent wool fiber has been found 
that provide better thermal insulation than 
porous acrylic, polypropylene and cotton 
under humid conditions [2]. 

 
T a b l e  1 

Material 
Thermal conductivity 
(mWatt/meter-Kelvin) 

CO 71 
WO 54 
Silk  50 
PVC 160 
Cellulose acetate 230 
PA6.6 250 
PES 140 
PE 340 
PP 120 
Air  25 

 
Ren and Ruckman have examined two 

different waterproof breathable fabrics on the 
wet water vapor permeability. The obtained 
results are as follows:  

– the transfer of water vapor is increased 
when the high moisture content and 
condensation.  

– the effect of water vapor transfer is 
different on the concentration and moisture 
content. The effect of water vapor transfer on 
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moisture content is greater than the 
condensation [3]. 

Hes measured thermal resistance, thermal 
conductivity, and water vapor permeability 
values of 11 different plain and twill woven 
fabric structure in wet state which are widely 
used in occupational garment to examine the 
thermal comfort properties of textiles in the 
wet state. With the increasing percentage of 
moisture in the fabric, especially more in wet 
fabric is observed an increase in the thermal 
conductivity. On the contrary, the thermal re-
sistance was decreased with increasing fabric 
weight due to absorbed moisture. This is de-
scribed by the air in the pores was replaced by 
water wth the higher thermal conductivity. It 
was also found that the water vapor permeabil-
ity was increased with increasead humidity [4]. 

GÜNEŞOĞLU et al. investigated the 
thermal properties of the futter fabric. Warm-
cold feeling of napped half of fabric, was 
measured with the test device Alambeta in the 
both wet and dry conditions. The results are 
as follows:  

– heat absorbance of the back and face of 
the cotton fabric is the highest, thus giving 
cold feeling when touched; 

– heat absorbance of the back and face of 
the fabric used same type of yarn is higher 
than others; 

– napping process reduces the heat 
absorbance of the fabric and gives a warm 
feeling; 

– the effect of the warm-cold feeling is 
important on the fiber type, but this effect is 
became negligible after napping;  

– in all the fabrics the thermal 
conductivity is higher in wet-state. Thermal 
absorbance of the napped fabric is greater in 
the wet state than dry-state. Thermal 
absorptivity of napped fabric in wet-state is 
lower than the value of the non-napped fabric 
in wet state. Therefore it gives a warmer 
feeling [6]. 

Hes examined the thermal absorptivity 
properties of textile products. Among them, 

the lowest value is stated that the non-woven 
fabric of PET microfiber lining. The high heat 
absorbance value gives a cooler feeling to the 
wearer at first contact [5]. 

Anand and Rebenciuc compared the ther-
mal comfort parameters of 1x1 and 2x2 rib 
knitting structure with different dimensional 
stability and have achieved the following re-
sults:  

– with decreasing the fabric thickness, the 
water retention (absorption) and the relative 
water vapor permeability is increased without 
affecting the structure of the fabric; thermal 
resistance is decreased;  

– with decreasing the density of all struc-
tures, the thermal resistance and water vapor 
resistance are reduced; 

– wet fabric has a lower thermal resistance 
and higher heat absorbency than dry fabric. 
This is because the wet fabric is more perme-
able than dry fabric.  

– 1×1 and 2×2 milano structures have low 
relative water vapor permeability and high 
water vapor resistance. Because these struc-
tures are more compact and tends to be more 
intense [7]. 

Holme, with his work on pile and futter 
knitting found that the pile allows to keep the 
heat and thus the thermal insulation value ris-
es. And also indicated that wool fibers could 
be used on surfaces in contact with the body, 
due to the wool fiber’s superior ability to ab-
sorb water and to create thermal bumpers [8].  

Chen et al. found that clothing thermal in-
sulation decreases during perspiration, and the 
amount of reduction varies from 2 to 8%, as 
related to water accumulation within clothing 
ensembles [9]. 

In this study, have been studied to deter-
mine the comfort properties of twill and plain 
fabrics. In fig. 1 (thermal resistance, thermal 
conductivity and thermal absorbivity proper-
ties of 1. Group twill fabrics according to per-
centage of wool content), fig. 2 (thermal re-
sistance, thermal conductivity and thermal 
absorbivity properties of 2.  
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                                         Fig. 1                                                                                            Fig. 2 
 

Group twill fabrics according to percent-
age of wool content) and fig. 5 (thermal re-
sistance, thermal conductivity and thermal 
absorbivity properties of plain fabrics accord-
ing to percentage of wool content) are shown 
thermal resistance, thermal conductivity and 
thermal absorbivity properties of fabrics ac-

cording to percentage of wool content. In 
fig. 3 (water vapour resistance and water va-
pour permeability properties of 1. Group twill 
fabrics according to percentage of wool con-
tent), fig. 4 (water vapour resistance and wa-
ter vapour permeability properties of 2.  
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                                               Fig. 3                                                                                       Fig. 4  
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                                       Fig. 5                                                                                             Fig. 6 

 
Group twill fabrics according to percent-

age of wool content) and fig. 6 (water vapour 
resistance and water vapour permeability 
properties of plain fabrics according to per-
centage of wool content) are shown water va-
pour resistance and water vapour permeability 
properties of fabrics according to percentage 
of wool content. In fig. 7 (thermal resistance 

and thermal conductivity properties of twill 
fabrics according to density of fabrics) and 
fig. 8 (thermal resistance and thermal conduc-
tivity properties of plain fabrics according to 
density of fabrics) are shown thermal re-
sistance and thermal conductivity properties 
of fabrics according to density of fabrics.  
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                                           Fig. 7                                                                                       Fig. 8 
 

In fig. 9 (water vapour resistance and wa-
ter vapour permeability properties of twill 
fabrics according to density of fabrics) and 
fig. 10 (water vapour resistance and water va-
pour permeability properties of plain fabrics 

according to density of fabrics) are shown wa-
ter vapour resistance and water vapour per-
meability properties of fabrics according to 
density of fabrics [10]. 
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                                              Fig. 9                                                                              Fig. 10 
 
It is observed that no change in thermal 

resistance, thermal conductivity and thermal 
absorbivity properties of 1. Group twill fab-
rics with the increase of the amount of wool. 

It is observed that an increase in thermal 
resistance, thermal conductivity and thermal 
absorbivity properties of 2. Group twill fab-
rics with the increase of the amount of wool. 

It is observed that no change in water va-
pour permeability properties and an increase 
in water vapor resistance of 1. Group twill 
fabrics with the increase of the amount of 
wool. 

It is observed that an increase in water va-
pour permeability properties and no change in 
water vapor resistance of 2. Group twill fab-
rics with the increase of the amount of wool. 

It is observed that an increase in thermal 
conductivity and thermal absorbivity and a 
decrease in thermal resistance properties of 
plain fabrics with the increase of the amount 
of wool. 

It is observed that an increase in water va-
pour resistance and a decrease in water va-

pour permeability properties of plain fabrics 
with the increase of the amount of wool. 

It is observed that an increase in thermal 
resistance properties and no change in thermal 
conductivity properties with the increase of 
the density of twill fabrics. 

It is observed that an increase in thermal 
resistance properties and no change in thermal 
conductivity properties with the increase of 
the density of plain fabrics. 

It is observed that an increase in water va-
pour permeability properties and a decrease in 
water vapor resistance with the increase of the 
density of twill fabrics. 

It is observed that an increase in water va-
pour permeability properties and a decrease in 
water vapor resistance with the increase of the 
density of plain fabrics. 

According to the results it is observed that 
an increase in thermal resistance, thermal 
conductivity and thermal absorbivity proper-
ties of fabrics with the increase of the amount 
of wool, an increase in water vapour re-
sistance and a decrease in water vapour per-
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meability properties of fabrics with the in-
crease of the amount of wool, an increase in 
thermal resistance properties and no change in 
thermal conductivity properties with the in-
crease of the density of fabrics, an increase in 
water vapour permeability properties and a 
decrease in water vapor resistance with the 
increase of the density of fabrics.  

When considering the results of all tests, it 
was found that the density is the most affect-
ing comfort parameters.  

 
B I B L I O G R A P H Y 

 
1. Greyson M.  Encyclopedia of Composite Ma-

terials and Components, Wiley&Sons, USA, 1983. 
2. Schneider A.M., Hoschke B.N., Goldsmid H.J. 

Heat transfer through moist fabrics // Textile Research 
Journal 62, (2). PP.61…66. 

3. Ren Y., Ruckman J.E. Water vapour transfer in 
wet waterproof breathable fabrics // Journal of Indus-
trial Textiles. – 2003, Vol. 32, No. 3. P. 165…175. 

4. Hes L. An Indirect Method for The Fast 
Evaluation of Surface Moisture Absorptiveness of Shirt 
and Underwear Fabrics / Vlakna a Textil. – 2000, 7(2). 
P. 91…96. 

5. Hes L. Optimisation of Shirt Fabrics' 
Composition from the Point of View of Their 
Appearance and Thermal Comfort // International 
journal of clothing science and technology. – 1999, 
№11 (2/3). Р. 105…115. 

6. Gunesoglu S., Meric B, & Gunesoglu C. 
Thermalcontact properties of 2-yarn fleece knitted 
fabrics. Fibresand // Textiles in Eastern Europe – 2005, 
№13. Р.46…50. 

7. Anand S., Rebenciuc C. Eloboration of A Pre-
diction Method of the Values for Some Characteristics 
of the Weft Knitted Fabrics. – 2002. 

8. Holme I. Challenge and change in wool dye-
ing and finishing // Rev. Prog. Color. – 2003, volume 
33, Issue 1, P. 85…92. 

9. Chen Y.S., Fan. J., Zhang W. Clothing Ther-
mal Insulation During Sweating // Textile Research 
Journa. – 2003, vol. 73, no. 2. P. 152…157. 

10.  Соболева М.А., Чагина Л.Л. Анализ мето-

дов для определения давления одежды на тело че-

ловека.// Изв. вузов. Технология текстильной про-

мышленности. – 2013, №3. С. 120…125.  
 
Рекомендована кафедрой технологии и проек-

тирования текстильных материалов. Поступила 

03.02.15. 
_______________ 

 
 
 
 
 
 

http://scholar.google.com/citations?view_op=view_citation&hl=ru&user=EVtJLCMAAAAJ&citation_for_view=EVtJLCMAAAAJ:xtRiw3GOFMkC
mailto:baizhanova_75@mail.ru

