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• Textile design 

 

 

 

 

 

• Transport phenomena - properties 

 

Aim 
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Textile design 

 

• complex field of practice which operates in a 

competitive, global industry.  

 

• attempts to bring clarity to the subject by 

revealing some of its hidden structures and 

interrelationships.  

 

• symbiosis of technical and artistic aspect 

 

Textile designers 

 

• are often unacknowledged in the process of 

design, obscured by the names of 

companies, brands and fashion designers. 

  

• designer, projectionist, architect, artist, 

sculptor  and constructor. 

Introduction 
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1. Fabric construction approaches to textile design 

 Fibers, yarns and fabrics – fundamental principles for the textile 

designers   

 Textile pattern of fabrics and knits 

 

2. Surface approaches to textile design 

 Printed textile design 

 Embroidered textile design 

 The use of colour in textile design 

  

3. Applications and advances   

 Fashion design – the dynamics of textiles in advancing cultural 

memes 

 Interior textile design 

 The design of technical textiles (textile architecture, vehicles, etc.) 

 
     

Dividing of textile design 
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Textile structure depends on its properties 

and characteristics. These are dependent  

• combination of factors including 

component properties (fibres and yarns), 

• geometrical arrangement of fibres in yarns  

• yarns in fabrics. 

 

Design properties of textile product. – yarn 

(colour of yarn, construction, number of 

twists, hairiness, packing density, etc.)  

Fibers, yarns –fundamental principles 

for the textile designers   
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Fabrics can be simulated  

• on to realistically generated garments, bodies  

• other three dimensional forms giving a good indication of 

how a given fabric will look in situ.  

Current CAD packages cannot entirely 

replace the physical weaving of a 

cloth, as they are cannot easily 

simulate: 

 

• the physics of weaving;  

• the effect of yarn twist,  

• the dimensional changes between 

one weave structure and another. 

Fabrics –fundamental principles for 

the weave designers   

Pavol Lizák Textile design and transport phenomena in fibrous structures Folie 6 



For textile design is very important areas  

 

• surface design,  

• printed textiles,  

• embroidered textiles,  

• colour and dyeing 

• finishing 

 

These developments have in themselves 

led to new designing strategies where 

links between science, technology, art 

and design are shifting previously held 

preconceptions about materials, 

applications and the role of the designer.  

Surface  approaches to textile design 
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• last 15 years, the typical 

design process has gone 

from hand drawn or painted 

to the use of Photoshop® 

and Illustrator®, both 

programmes from 

Adobe’s® Creative Suite® 

package. 

• from a design perspective 

the ability to print full-

colour, detailed designs 

using any scale using 

repeat or non-repeating 

elements. 

Textile design by printing 
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• Today colour forecasting is a fundamental element in 

the creation of textile and garment collections, and a 

tool employed by manufacturers, designers and 

retailers in the development of their apparel 

collections.  

 

• It is used in the Initial stages of the design process, so 

has to be available considerably earlier than other 

trend information, typically two years ahead of the 

season under development.  

Applications and advances 
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•    Tone Colour – wavelength of 

the spectrum in the range of 380 

to 70 nanometers, (yellow, red, 

green, purple, blue, blue-violet, 

red-yellow). 

 

•   Color density –parameter of 

composition mixture spectral of 

monochromatic and white light. 

 

•  Shade – may therefore arise 

from the basic colour tone of it´s 

mixing with a different colour, 

white or black, or with colour of 

another colour tone. 

Cloth printing 
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Clothing design 

• designer’s role in a commercial 

fashion company was (and 

largely remains) to follow and 

interpret the existing trends and 

keep the seasonal fashion cycle 

operating in high gear.  
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Clothing functions. 

• Useful – mainly determined by natural 

conditions (the starting point for the development 

of dress and characteristic features and use of 

certain materials. 

 

• Social – trendiness, aesthetics, comfort (e.g. 

physiological properties, price and ecology) 
 

Clothing comfort 
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• Aesthetic and fashion (flair, appearance) 

• Physiological and hygienic (transport 

properties) 

• Technical – technological (composition, 

unhealthiness, construction)  

• Economic (price, recycling)   
 

Clothing parameters 
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• transport properties of heat,  

• transport properties of moisture  

• transport properties of air 

 

Is due to the human needs while wearing clothes and to 

the basic physiological activities of the skin.  

 

The physiological properties of textiles depend mainly on: 

• structure fibers  

• structure textiles fibrous assembly,  

  (yarn, woven fabrics, knitted fabrics) 

Is defined by their composition and construction.  

Physiological properties of textile  

Pavol Lizák Textile design and transport phenomena in fibrous structures Folie 14 



Fibrous materials consist: 

 
• fibres (packing density μ) 
• air (porosity P) 

 

It is important influence on their physiological and utility 

properties. 

 

Good clothes are those with suitable thermal insulation (low 

thermal conductivity λ) and the water vapor permeability as 

high as possible: 

Structure textile fibrous assembly  

radiationfiberairtextile  
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The mobility of such trapped air should be as low as possible in 

order to maintain a sufficiently high value of resistance of heat 

transfer 

 

    

 

 

 

Thermal - insulating properties 

hr 
r – thermal resistance of heat conduction (W-1.K.m2)  

λ – thermal conductivity faktor (W.m-1.K-1),  

h – thickness of measured textile (m), 

The evaluation of thermal – insulating 

properties integrated knitted fabrics are 

evaluated by the device  Alambeta  ISO  

EN 31 0 92 

 

• measuring thermal conductivity λ   

  (W.m-1.K-1)  

 

• thermal resistance r  (W-1.K.m2). 
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The main properties of integrated knitted fabric: 

 

• that they contain a hydrophobic, hygienic „diffusion“ layer on their 

reserve side (towards the skin), which is composed of PP or other 

synthetic hydrophobic fibres.  

 

• front side is a hydrophilic „absorption“ layer, containing natural or 

chemical fibres, such as cotton, wool, bamboo, or a mixture with 

viscose or other chemical fibres with higher water absorption.   

Integrated textiles  
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Integrated textiles  
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Our  experimental studies were focused on the 

preparation integrated textiles – knitted fabric 

from fibrous hydrophobic and hydrophilic and 

valuation their structure, of physical – 

mechanical, physiological and utility properties. 

 

For the preparation of integrated knitted fabrics 

the following types of fibrous has been chosen: 

 

• that they contain a hydrophobic, hygienic 

„diffusion“ layer on their reserve side (towards 

the skin), which is composed of PP or other 

synthetic hydrophobic fibres.  

 

• the front side is a hydrophilic „absorption“ 

layer, containing natural fibres cotton (ba), 

bamboo (Bs) 

Experiments 

A – hydrophilic layer 

B – hydrophobic layer 
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The thermal – insulating properties of fibres were evaluated 

by the Alambeta method.  

 

• most favourable stationary thermal – insulating properties 

such as thermal conductivity (λ) and thermal resistance (r) 

were measured by the knitted fabrics made from PLA fibres 

and from the mixture PLA/PP fibres).  

 

• stationary thermal – insulating properties are conditioned 

with structure of fibres and the structure of knitted fabrics. By 

the evaluation of knitted fabrics in the video analysis it was 

approved that the most compatible and the least pored 

knitted fabric with PP fibres caused relatively highest the 

measurement of thermal conductivity (λ) and the lowest 

platform thermal resistance (r). 

Measured method 
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RS = reverse side  
         knitted fabric 

LS = front side  
        knitted fabric 

Dependence measuring thermal conductivity 

from materials composition samples 

• knitted fabric from 100% PLA they have the most favourable thermal – 

insulating properties from front and reverse side, because reached least 

attributes thermal conductivity (λ).  

 

• the best thermal - insulating properties had therefore samples with materials 

composition 65% PLA / 35% PP and lower attributes had samples materials 

composition 54%Bs / 46% PP near integrated fabrics. 
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Dependence specific area resistance 

from materials composition samples 

  
                                                                   
                                                               
  

 

  
                                                                   
                                                               
  

 

RS = reverse side  
         knitted fabric 

LS = front side  
        knitted fabric 

Attributes thermal absorption and thermal resistance of heat conduction 

confirm, that with remaining share PP and Bs fibrous to reduction thermal 

– insulating properties, because oneself increases thermal  absorption and 

reduce specific area resistance of heat conduction. Upon this property 

fibrous materials have reign above all hydrophilic Bs fibrous. 
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Sample 

after 2. min after 30. min 

pillaret 
(cm) 

line 
(cm) 

pillaret 
(cm) 

line 
(cm) 

100% PP 7,1 6,7 7,22 6,7 

100% ba 0 0 0 0 

100% PLA 0 0 0 0 

100% Bs 9,4 8,2 14,4 13,2 

65% PLA/ 35% PP 0,8 0,8 0,9 0,9 

54 % Bs/ 46% PP 10,2 9,5 14,8 13,5 

16% Bs/ 54% 
PLA/ 30% PP 

4,5 3,5 4,8 3,8 

The average attributes capillary 

elevation knitted fabrice 
• Important parameter physiological properties is transport water 

vapour – sweat.  

• The evaluation was realized the method of capillary evaluation (STN 

800 828) fluid – solution KMnO4 .  
• highest values of capillary 

elevation were measured by the 

knitted fabrics made of the 

mixture of Bs/PP fibres, which 

confirm their high synergic effect,  

what is as well another important 

finding for good standard of utility 

properties of textile product.  

 

• structure of fibres, their surface 

adjustment and structure of 

integrated knitted fabrics has a 

decisive influence on the capillary 

elevation. 
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• Professional access evaluation physiological and utility properties 

clothes product claim prejudice, without laboratory methods and 

subjectively examinations on model, that or build for stage 

physiological activities organism – skin, namely examination 

wearing on probants.  

 

• The probants evaluated as the best utility properties near samples 

knitted fabric material composition 100% PP, that are the best 

terms: to be up to terms laying on resistance towards abrasion, 

crumpling, stability shapes, thermal – insulating properties.  

 

• The second superior evaluation to have been at samples with 

material composition 54% Bs/ 46% PP, but also terms laying on 

pleasant feel, which belong to main index qualities for wearing 

comfort.  

Evaluated with robants 
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The evaluation of integrated textiles – socks with PP, Bs, PLA 

fibres and their mixtures there was accomplished their 

evaluation of utility properties by so called subjective methods 

and that was by the help of the probants – by wearing 

according to the criterions quoted.  

 

The evaluation summary enable to characterize the standard of 

utility properties and to compile their progression ranking as: 

  

 

              100% PP > 54%Bs/46%PP > 100%Bs > 

65%PLA/35%PP > 16%Bs/54%PLA/30%PP > 100%PLA.    
 

Conclusion 
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