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Evaluation of Textile Thermal Properties and their 

Combinations

in da se z različno stopnjo znojenja, vrednosti evaporativnega to-

plotnega toka, korigiranega toplotnega upora in sposobnosti pre-
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udobje, toplotna plošča, Thermo Labo II, Permetest, toplotni 

cilinder s simulacijo znojenja

�e paper presents the evaluation of textile material thermal prop-

erties and their combinations as used for business clothing sys-

tems, which was conducted through two separate studies. In the 

�rst study, an investigation of textile thermal properties was car-

ried out using di�erent measurement systems enabling the measur-

ing of heat and/or moisture transmission through textile materials 

by using the hot-plate apparatus, the �ermo Labo II and the Per-

metest measurement systems. �is part of the research investigat-

ed the correlations between the measured parameters of the textile 

thermal properties evaluated by using di�erent measurement sys-

tems, and correlations between thickness and thermal properties. 

In the second study, the thermal properties of material combina-

tions were evaluated by using a thermal sweating cylinder enabling 

the evaluation of heat and moisture transmission through textile 

materials or material combinations. �e in�uences of di�erent en-

vironmental conditions and sweating levels on the thermal proper-

ties of material combinations were investigated for this purpose. 

�e results show that statistically signi�cant correlations exist be-

tween the parameters of textile thermal resistances evaluated with 

di�erent measurement systems using the hot-plate apparatus, the 

�ermo Labo II and the Permetest measurement systems. It is 

also evident from the results that by increasing textile thickness-

es, the values of textile thermal resistances and water vapour re-

sistance increase proportionally. �e results of evaluating thermal 

properties of material combinations under di�erent environmental 

and sweating conditions showed that di�erent climate conditions 

and sweating levels in�uence the heat and moisture transmission 

properties of material combinations. �e results show that dry and 

evaporative heat loss and water vapour transmission depend on 

climatic conditions or temperature gradient, respectively, between 

the cylinder surface and ambient temperature, and that di�erent 

sweating levels in�uence the evaporative heat loss, corrected ther-

mal resistance and water vapour transmission values.

Keywords: textiles, thermal properties, thermal comfort, hot plate, 

Thermo Labo II, Permetest, thermal sweating cylinder
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�e paper deals with the analysis of physical and mechanical 

properties of fabrics woven in four-end twill and eight-end sateen 

weaves from the same materials and under the same weaving con-

ditions. �e purpose of the analysis was to give insight into these 

properties, which might help designers in the selection of appro-

priate weaves to achieve visual as well as physical and mechani-

cal properties of end products required during the use. For the pur-

poses of the research 12 samples of fabrics in seven weaves were 

designed and woven. �e samples were classi�ed into three groups 

in dependence of the weaving method and constructional param-

eters. �e samples of the �rst and second group were made on in-

dustrial loom with the preset warp density 46 ends/cm and the lin-

ear density of the warp 17 × 2 tex. �e samples of the �rst group 

were woven with the same yarn in the we!, only that the yarn was 

not sized, and with the we! density 26 picks/cm, whereas the sam-

ples of the second group had the linear density of the we! 25 × 2 

tex and the we! density 18 picks/cm. �e third group was woven 

on laboratory loom with the warp density 40 ends/cm and the we! 

density 26 picks/cm with the same yarn in the warp and we! 17 

× 2 tex. In the �rst group, which comprised seven samples, four of 

them were woven in twill weave (we!-faced twill and double-faced 

twill, and its broken variants in the repeat) and three of them in 

eight-end sateen (we!-faced sateen and two versions of reinforced 

sateen). �e fabrics of the second group were woven in twill and 

broken twill weaves, and the fabrics of the third group were wo-

ven in sateen weaves. �e research included investigations of con-

structional, physical and mechanical properties of woven samples. 

It has been found that in the case of identical constructional pa-

rameters and weaving conditions the selection of weave consider-

ably a�ects physical and mechanical properties of fabrics. Indus-

trially manufactured fabrics in twill weave achieved for more than 

100 N higher breaking forces in the warp direction than the fab-

rics woven in sateen weave. In the we! direction, industrially man-

ufactured twill fabrics achieved only 45 N higher strength than the 

fabrics woven in sateen weave. �e breaking elongation of fabrics 

woven in twill weave was two to two and a half times higher in the 

warp direction than in the we! direction. Breaking elongations of 

fabrics in sateen weave in the warp and we! direction only slightly 

di�ered; they were of the same order of magnitude. Weaving con-

ditions as well as use of industrial or laboratory looms also a�ected 

physical and mechanical properties. Fabrics made under laborato-

ry conditions achieved better mechanical properties than industri-

ally manufactured fabrics, which can be attributed to lower stresses 

and consequently, smaller damages during the weaving process.
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�e research can help designers to select appropriate weaves when 

designing structural patterns (sha! and jacquard fabrics) which 

will in addition to visual characteristics and e�ects impart also ap-

propriate physical and mechanical properties to the manufactured 

fabrics.

Keywords: fabric, twill weave, sateen weave, physical properties, 

tensile properties of fabrics
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Slovenian industries produce annually over 5000 tons of waste in 

the form of treated and untreated textile materials classi�ed as tex-

tile waste. �ey are sorted neither according to the origin nor the 

chemical structure nor the treatment. A large percentage of this 

waste �nishes on land�lls. If this waste could be reused as raw ma-

terial or as a source of energy, it could be bene�cial to the environ-

ment. 

�e authors of the paper want to raise averseness of textile waste 

management and show the vast array of problems associated with 

the manufacture and recycling of textile materials. �ey wish to 

emphasize how the processes of textile materials, the used chemi-

cals, merchandizing and transportation in�uence the carbon foot-

print and the environment. 

Keywords: recycling textile materials, textile waste, carbon foot-

print
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Intelligent textiles are active textile materials, which react or adapt 

to the changes in the environment. A conventional textile becomes 

active when it contains active functional material, intelligent ma-

terial or an active system. In the European Union most of intel-

ligent textiles are being developed by strategic textile development 

sectors. �e European Commission has been �nancially supporting 

projects in the area of intelligent textiles since 1998. Approximate-

ly 2.5 million € were allocated to this area within the Fi!h Frame-

work Programme, and 91.16 million € within the Sixth Framework 

Programme. Within the Seventh Framework Programme, covering 

the period from 2007 to 2013, even more than 4 billion € are pro-

jected for funding in the �eld of technologically advanced materi-

als, which includes intelligent textiles. An overview of intelligent 
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textiles development in the European Framework Programmes FP 

5, FP 6 and FP 7 is presented. �en, development of Slovene re-

search in this new sector is elaborated. �e contribution concludes 

with an outline of most important specialised international confer-

ences and symposia on intelligent textiles.

Keywords: intelligent textiles, smart textiles, Research Framework 

Programmes, FWP5, FWP6, FWP7, textile and technological plat-

form


