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Industriële activiteiten in het Westen staan onder druk en dat is een terechte reden tot bezorgdheid.
De financiële en economische ontwikkelingen van de laatste vijf jaar zorgen ervoor dat “productie-
kost” nog meer dan vroeger bepalend is in de strategische beslissingen van bedrijven.  Het gevolg 
is een (continue) afbouw van industriële productie in de westerse landen en een verschuiving naar 
nieuwe, opkomende locaties.

Deze trend brengt het westerse samenlevingsmodel in gevaar en het is nodig die evolutie een halt 
toe te roepen.  Dit vraagt een nieuw beleid, strategische beslissingen wat betreft onderzoek en 
ontwikkeling en vooral een grondige verandering van het denken in het algemeen.  Maatschappelijke 
uitdagingen dienen te worden aangepakt via structurele hervormingen waarbij grote en kleine 
bedrijven voor echt nieuwe en uitdagende producten zorgen die een antwoord vormen op een 
samenlevingsmodel waarin een efficiënt energiebeheer, correct gebruik van grondstoffen en 
duurzaamheid centraal staan.

De textielsector kan hierin een belangrijke rol spelen.  Via multidisciplinaire samenwerking kan de 
sector een nieuw elan vinden maar nog meer door eigen creativiteit moet aangetoond worden 
dat er een plaats is binnen een moderne kennis- en innovatiemaatschappij.  Dan pas zal de sector 
zijn gebrek aan aantrekkingskracht bij jongeren achter zich kunnen laten.  Alleen die weg van een 
verhoogde aantrekking via overtuigende en interessante ontwikkelingen garandeert een gezonde 
toekomst in een sociaal aanvaardbaar functionerende maatschappij met heel specifieke eigentijdse 
behoeften.

Een attractief imago van de textielsector kan daarbij tot stand komen door aan te tonen dat de 
nieuwe en tot de verbeelding sprekende textielproducten op zichzelf staan, dus primair zijn in hun 
aanwending, en niet eerder als een onderdeel gezien worden in een totaalproduct.  Dit laatste zou 
het product textiel onrecht aandoen.

De vakgroep Textielkunde doet alles wat mogelijk is om met textielactiviteiten in een moderne 
kennis- en innovatiemaatschappij een plaats te vinden via aantrekkelijk onderwijs, onderzoek en 
ontwikkeling maar hangt zeker af van het globaal beeld dat de buitenwereld heeft over de sector en 
van grote economische en financiële beslissingen op diverse niveaus.  Het is een noodzaak om met 
alle actoren te zorgen dat alles in het werk gesteld wordt opdat een zo gunstig mogelijk beeld naar 
de publieke opinie toe wordt gebracht. 

Bij het doornemen van dit jaarverslag zal zeker bij de lezer de overtuiging ontstaan dat inderdaad 
een interessante en uitdagende toekomst van de textielsector met tal van innovaties in een 
geavanceerde maatschappij wel degelijk kan.

Veel leesgenot.

VOORWOORD

Prof. dr. Paul KIEKENS, dr.h.c.
Vakgroepvoorzitter 

Textielkunde

Universiteit Gent, april 2013
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FOREWORD

The financial and economic developments of the last five years have resulted in “production cost” 
having become even more determining in the strategic decisions of companies.  This has led to a 
(continuous) decrease in industrial production in the western countries and to a relocation to new 
emerging economies in developing nations.

Although globalization can and is not to be countered, such a trend also jeopardizes the western 
society model and builds a real challenge for the future.  It implies a new policy, strategic decisions 
in research and development and sometimes a modified way of thinking.  Societal challenges need 
to be tackled via structural reforms leading to the production of new and innovating products which 
contribute to a society model based on an efficient energy policy, an adequate use of raw materials 
and an overall attitude towards sustainability.

The textile industry can surely play an important role in this context.  Via multidisciplinary 
cooperation the textile industry may find a new drive enhanced by focusing on own creativity, 
thus illustrating a future for textiles within a modern knowledge and innovation society.  This will 
allow to turn the tide and stimulate the attractiveness towards youngsters, which should in its turn 
guarantee a solid future in a socially acceptable functioning society characterized by very specific 
contemporary needs.  

An attractive image of the textile industry will rely on new and fascinating textile products standing 
on their own, so being primary in their application. They should not be considered as an accessory 
(engineering component) of an end product, the latter referring too much to a textile with a 
secondary function possibly underestimating the function of the textile material itself.

The Department of Textiles is doing its utmost to position itself in a modern knowledge and 
innovation society via attractive education, research and development about textiles but certainly 
depends on the global image of the industry and on economic and financial decisions at different 
levels.  All actors have to contribute in such a way that a positive image highlighting all possible 
opportunities, can be shown to the public.

I invite you to read through the annual report and I am convinced you will find numerous illustrations 
indicating that an interesting and challenging future for textiles certainly is a reality.

I wish you a pleasant reading.

Prof. dr. Paul KIEKENS, dr.h.c.
Head of Department

Ghent University, April 2013
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GENERAL
The Department of Textiles is an integrated part of the Faculty of Engineering and Architecture of Ghent 
University.  It is directed by prof. dr. Paul Kiekens.  The department meets the requirements of a modern 
academic entity, i.e.

• University education,
• Scientific research and
• Technical-scientific services for the textile industry and users.

A team of about 40 people having a degree in different disciplines makes use of very modern research and 
analysing equipment and a very well-equipped library.  About two thirds of the personnel are academic 
scientists and engineers and about one third is administrative and technical personnel.

STRUCTURE OF THE DEPARTMENT
CHEMICAL AND PHYSICAL TEXTILE TECHNOLOGY headed by prof. dr. Paul KIEKENS

Advanced and high performance textile materials (prof. dr. Paul KIEKENS)
Nanoparticles based products and developments: composites, flame retardancy,…
Biotechnology (dr. Tom GHEYSENS) 
Biotechnological functionalisation, specific enzymatic surface modification, 
enzymatic and microbial modification of fibres, biomimetics
CMSE: Centre for Materials Science and Engineering (ir. Els VAN DER BURGHT)
Electrospinning: Technology Developer (dr. Philippe WESTBROEK)

FIBROUS STRUCTURES headed by prof. dr. ir. Lieva VAN LANGENHOVE
Smart textiles (dr. ir. Carla HERTLEER) 
Conductive textiles, textile sensors, dressing material, impedance spectroscopy, 
textile antennas, electrotherapy, medical applications
Weaving (dr. Simon DE MEULEMEESTER) 
Research and design of stretch fancy yarns 
Simulation of weft insertion on airjet and rapier looms
Carpets (ing. Didier VAN DAELE) 
Automated assessment of carpet wear, carpet resilience, static electricity

FIBRE AND COLOURATION TECHNOLOGY headed by prof. dr. ir. Karen DE CLERCK
Fibre technology 
Fibre morphology and characterisation, electrospinning and nanofibres
Colouration technology 
Colour-changing materials, dye diffusion processes, dye-polymer interactions

POLYMER PROCESSING TECHNOLOGY headed by prof. dr. ir. Gustaaf SCHOUKENS
Polymer morphology
Mechanical properties, dimensional stability, permeability of polymer films,
crystalline structures, recycling of polymers
Polymer rheology
Viscosity, viscoelasticity, flow stability, molecular weight, molecular weight distribution, 
extrusion, injection moulding
Polymer reactor engineering
Polymer nanoparticles, polymer nanostructure, polymerization kinetics, long chain branching
Biopolymers
Chitin, chitosan, deacetylation, acetylation, solution properties, biomedical applications
ERCAT: European Research Centre for Artificial Turf (lic. Stijn RAMBOUR) 
New polymers, FIFA testing, improvement of resilience, woven artificial turf
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VISITORS

Visiting students
Several students stayed at the department to perform research in the framework of their thesis or were 
involved in different kinds of laboratory tests.

Mr Daan De Keyzer took part in the international programme Master of Textile Engineering (E-TEAM) and 
stayed at the department for his thesis “Warp Knitting of Metal Fibre Cloths for Use as Separation Material in 
Automotive Glass Production”.  The thesis was performed in close cooperation with a company.

Another E-TEAM student, Miss Susann Hermansson from the University of Borås, Sweden, also focussed on 
her thesis during her stay at the department: she concentrated on “A study of Adhesion between Glass Fibre 
and Polypropylene in Thermoplastic Composites”.

Mr Sam Van der Heijden (E-TEAM) performed research on the topic “Study of Nanofibre Reinforced Epoxy 
Composites : Curing Behaviour and Thermo-Mechanical Properties”.

Mr Mert Özcelik from Istanbul Technical University, Turkey came to the department as an exchange student 
and performed research in the field of surface modification and analysis of Phase Change Materials.

Miss Ayse Çakmakçi from Ege University, Turkey spent two months at the department as an IAESTE-student.  
Miss Çakmakçi was involved in physical testing on textiles, carpets, composite materials and geotextiles.

Miss Konstantina Paritsi from TEI Piraeus, Greece arrived in Ghent in September for a research stay of six 
months for which a prolongation was approved.

Prof. Zoran Stjepanovic from the University of Maribor, Slovenia came to the department to lecture a course 
on Knitting in April 2012.

As part of the joint research agreement between Ghent University and Rhodes University, South Africa, both 
Miss Mpho Ledwaba and Mr Phillimon Modisha came to the university to perform research. In addition, 
Prof. Tebello Nyokong visited the department.

Miss Zakia Khelifi from the Université Abou Bekr Belkaid, Algeria performed various tests during her visit in 
November 2012.

Visiting researchers

Konstantina Paritsi (far right) Sam Van der Heijden and Susann Hermansson Mert Özcelik
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INTERNATIONAL RELATIONS

Looking for textile research partners?
Looking for high-level textile education?

Let AUTEX be your partner!

AUTEX members:
31 leading universities from 24 countries

AUTEX Mission:
co-operation in high-level textile education and research

Association 
of 

Universities for Textiles

AUTEX Objectives:

• Joint development of high-level courses

• Student and staff mobility plus networking

• Creation of active research partnerships

• Promotion of member activities

AUTEX Activities:

• European Masters in Textile Engineering (E-TEAM)

• Symposia and conferences

• Research activities and projects

• Online Autex Research Journal

web: www.autex.org
e-mail: secretariat@autex.org

AUTEX members joined at the annual AUTEX meeting 
in the Algarve/Portugal

E-TEAM students in Zagreb/Croatia
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MASTER OF SCIENCE IN MATERIALS ENGINEERING  

Students who obtained a Bachelor degree (3 years of higher education) can proceed to a Master (2 years) 
and opt for our “Master of Science in Materials Engineering” with main subject “Textiles”.  

The programme is in Dutch and focusses on the properties and production of natural and synthetic textile 
raw materials (fibres), processing these materials into semi-finished products (yarns, fabrics, nonwovens, …) 
and applying finishing (functionalization) techniques for specific applications (high-quality fabrics, interior 
textiles, technical textiles, …).  

Further, the technology, the behaviour of fibres and yarns during processing and the fundamental 
properties of the structures are highlighted whereas textile materials and processes are explained with 
special attention to the development of products with specific functionalities (flame retardant, crease 
resistant, antibacterial, …).
 
Company visits are integrated in several courses to obtain a better understanding of the industrial reality 
and to become aware of the diversity, challenges and opportunities in the textile world.

EDUCATION
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E-TEAM is a unique two-year Master programme in the field of textile engineering and science, organised 
as a full-time programme, lectured in English. All major European Universities offering textile education 
participate in the programme, which has a distinct international character.

E-TEAM is organised at multiple locations: the international students move to a different university each 
semester. This way, they study at minimum three different universities, geographically spread over Europe. 
The courses are taught by specialised lecturers from the host university as well as from other participating 
universities.  Each lecturer passes on his or her specific knowledge in a course module covering usually one, 
possibly two weeks.  As such, the programme benefits from the strengths of existing textile expertise in 
Europe and covers all modern areas related to textiles.  

The last semester, each student chooses a university to write a thesis, often in cooperation with industry.

Next to the traditional lecturing, active techniques are often used such as case-studies, presentation of 
papers, practical work in laboratories, visits to industry etc. The students acquire many non-technical skills 
such as knowledge of languages, cross-cultural experience, organisational skills and self-reliance. 

E-TEAM aims to stem the tide of the continuous lack of interest for textile education among young people.  
To this purpose, textile education is brought in a multidisciplinary way and the strengths of the most 
renowned education specialists in the domain of textiles in Europe are brought together. 
 The programme fulfils the demands of a global industry continuously striving for technological innovation, 
creativity, quality and adequate management.

The programme is the ideal start to an international career!

The students participating in the E-TEAM edition 2010-2012, with venues at Ghent University, Belgium, 
University of Manchester, UK and University of Istanbul, Turkey focussed on their thesis at different 
universities in Europe in spring 2012.

Students taking part in the edition 2012-2014 
follow(ed) lectures at Tampere University of 
Technology, Finland (autumn 2012), Ghent 
University, Belgium (spring 2013) and ENSISA, 
Mulhouse, France (autumn 2013).

The locations for the edition 2013-2015 are : TU 
Lodz, Poland (autumn 2013), UPC Barcelona, 
Spain (spring 2014) and Ege University, Turkey 
(autumn 2014).

From left to right: Laura Veldenz, Karsten Mortier, Prof. Paul 
Kiekens, Özkan Yapar, Martina Hagnell: E-TEAM students edition 
2012-2014

EUROPEAN TEXTILE ENGINEERING ADVANCED MASTER
(E-TEAM)



E-TEAM Association 
of 

Universities for Textiles

European Masters Programme 
in Textile Engineering

A joint enterprise between Textile Departments of major European Universities 

This two-year programme (2013 - 2015) is organised at 
three or four different locations within the group of participating universities

Venue Autumn Semester 2013 TU Lodz, Poland
High Performance Fibres
High Technology Fibres 
Technical Textile Manufacturing Technology / Production 
of Technical Filaments 
Nanotechnology in the Textile Branch 
Instrumental Analysis
Mechanics of Textile Materials 
Biomaterials 
Industrial Information Systems 
Innovative Methods for the Product Development for 
Garments and Technical Applications in the Ready-Made 
Industry

Venue Spring Semester 2014 UPC Barcelona, Spain
Composites
Textile Composite Structures for Impact Protection 
Applications of Technical Textiles 
Medical, Transportation and Construction Textiles 
Smart Textiles 
Biotechnology 
Applied Textile Process Engineering 
Advanced and Specialized Textile Processing - Dyeing 
and Finishing 
Functional Finishing 

Venue Autumn Semester 2014 Ege University, Turkey
Advanced and Specialized Textile Processing – 
Mechanical Aspects 
Garment Technology 
Automation and Process Control 
Ecological and Environmental Aspects 
Recycling 
Quality and Environmental Management
Management, Logistics and Distribution
Supply Chain Management	

Participating universities

Universiteit Gent    Belgium

University of Zagreb   Croatia

Technical University of Liberec  Czech Republic

Tampere University of Technology  Finland

ENSAIT Roubaix    France

ENSISA Mulhouse   France

RWTH Aachen    Germany 

Technische Universität Dresden  Germany

Technological Education Institute of Piraeus         Greece

Politecnico di Torino  Italy

Kaunas University of Technology  Lithuania

Universiteit Twente  The Netherlands

Technical University of Lodz  Poland

Universidade do Minho  Portugal

Gheorghe Asachi TU of Iasi  Romania

University of Ljubljana  Slovenia

University of Maribor  Slovenia

Universitat Politècnica de Catalunya  Spain

University of Borås  Sweden

Ege University  Turkey

Istanbul Technical University  Turkey

Uludag University  Turkey

University of Manchester  UK

Heriot Watt University  Scotland, UK

North Carolina State University, CoT  USA 
 

Spring semester 2015 - Thesis at one of the participating universities

General information : 

Coordinators : 

General coordinator :

Ghent University  
Department of Textiles 
Technologiepark 907, 9052 Zwijnaarde (Ghent)
BELGIUM

TU Lodz, Poland
UPC Barcelona, Spain
Ege University, Turkey

Prof. dr. Paul KIEKENS, Ghent (Belgium)

Web: autex.UGent.be/eTeam
e-mail : secretariat@autex.org
Tel. : +32 (0)9 264 57 50
Fax : +32 (0)9 264 58 46



20

RESEARCH & INNOVATION
The European Textile and Clothing Industry has set up a permanent 
expert network to develop scenarios and a strategic development 
agenda for long term competitiveness of this sector based on research, 
technology and innovation. 

The “European Technology Platform for the Future of Textiles and Clothing” was launched by the 
European textile and clothing industry represented by Euratex, the European Apparel and Textile 
Organisation. The platform joins all interested stakeholders: the textile and clothing industry itself, related 
industries and service providers, the research and education community and public authorities at all levels. 

9 thematic working groups have been set up, in 5 of them the Department of Textiles is represented:
1. New speciality fibres & fibre-composites for innovative textile products 
 (prof. dr. Paul Kiekens, prof. dr. Karen De Clerck)
2. Functionalisation of textile materials & related processes 
 (prof. dr. Paul Kiekens, prof. dr. Karen De Clerck)
3. Biomaterials, biotechnologies and environmentally friendly textile processing                
 (prof. dr. ir. Gustaaf Schoukens, prof. dr. Karen De Clerck)
4. New textile products for human performance (medical, protective, sports)                 
 (prof. dr. ir. Lieva Van Langenhove)
5. Smart textiles and clothing 

(Prof. Van Langenhove is chairing this group on behalf of AUTEX)

European Cooperation in the field of Scientific and Technical Research

The department participates in a number of COST actions:

COST Action MP0701 on Composites with novel functional and structural properties by nanoscale materials 
(Nano Composite Materials - NCM) was initiated by ENMat with the aim to form a European-wide scientific 
and technology knowledge platform on the topic of nanocomposite materials in order to advance the R&D 
and the use and exploitation in Europe with a special focus on SMEs. 31 COST countries and 3 non-COST 
countries (South Africa, Republic of Korea and New Zealand) joined this COST action, of which Prof. Paul 
Kiekens was the vice-chair.  The COST Action officially ended in March 2012. 
A very succesful International Workshop on Polymer Nanocomposites was organised on 14th and 15th May 
2012 in Espoo, Finland as a Final Event. 
www.nanocomposites-cost.eu

COST Action FA0904 on Eco-sustainable Food Packaging Based on Polymer Nanomaterials (PNFP) aims to 
exploit the potentiality of polymer nanotechnology in the area of food packaging treating in a complete way 
the demanding needs of the users, such as health, environment, taste, cost and the specific requirements of 
the food industry. Already 28 COST countries and 5 non-COST countries (Canada, New Zealand, the United 
States, Algeria and Brazil) joined this Action. 
www.costfa0904.eu

COST Action FP1003 on Impact of renewable materials in packaging for sustainability - development of 
renewable fibre and bio-based materials for new packaging applications focuses on packaging solutions based 
entirely on renewable resources in order to remove the serious disadvantages associated with future paper 
and board packaging solutions that continue to rely on non-renewable materials. Already 19 COST countries 
and 1 non-COST country (New Zealand) joined this Action.
www.action-fp1003.eu



COST Action MP1105 FLARETEX on Sustainable flame retardancy for textiles 
and related materials based on nanoparticles substituting conventional 
chemicals 

This COST Action started in Spring 2012. It is chaired by Prof. Paul Kiekens.
 
The main aim of the COST Action is to form a European multidisciplinary knowledge platform on sustainable 
flame retardancy in order to facilitate the rapid development of fire safe textiles and related materials of 
low toxicity and ecotoxicity, using all the available or novel technologies. In particular, this platform will help 
to promote cooperation between researchers from different scientific disciplines, efficiently exchanging 
ideas and strategies in order to lead developments in fire safety, fire retardants (FR) and environmentally 
friendly fire retarded textiles and related materials.

The scientific focus is on :
• Identification of the safer alternative to halogenated and 

antimony based FRs
• Development of new and sustainable nanobased FR systems 

for application in textile and related materials
• Analysis of their effectiveness, durability, (smoke) toxicity 

and particularly environmental impact (LCA)
• Improved surface treatment (plasma, enzymes, ultrasound, 

UV, etc.) and application processes (coating, spinning, sol-
gel, micro-encapsulation, (photo) chemical, etc.) for FRs

• Drawing up of testing methods, performance standards 
and durability requirements for FRs in different sectors 
(protective clothing, automotive, construction, packaging, 
etc.)

• Study of the synergistic effect of combining nanomaterials 
with conventional FRs

• Development of a modelling tool, based on the existing 
knowledge of FRs and new scientific results, to be used 
by industry to predict the properties of newly designed 
products in an optimal way

• Characterisation, safety aspects, quality assurance, property database
• Scaling up and commercialisation

The 22 countries which have signed up for this Action so far are: Austria, Belgium, Bulgaria, Switzerland, 
Czech Republic, Germany, Denmark, Greece, Spain, Finland, France, Croatia, Italy, Lithuania, Netherlands, 
Poland, Portugal, Slovenia, Slovakia, Sweden, Turkey, United Kingdom.

www.flaretex.eu

 
Contact:
Chair of the Action: Prof. dr. Paul Kiekens (Paul.Kiekens@UGent.be)
Scientific Coordinator: ir. Els Van der Burght (Els.Vanderburght@UGent.be)

Science Officer : Dr. Caroline Whelan, COST Office (caroline.whelan@cost.eu)
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TRANSFER OF RESEARCH AND INNOVATIONS IN TEXTILES

TRITex is a cross-border project between the Department of Textiles of Ghent University and the GEMTEX 
laboratory of ENSAIT (France). It is funded by the INTERREG IV programme (European Regional Development 
Fund). Its ultimate aim is to help industry to better understand cutting edge technologies resulting in better 
future development for the industry. 

TRITex has established a cooperation on three levels: research, e-learning and seminars.

RESEARCH
The programme stimulates:
• exchange of researchers
• sharing of highly advanced equipment
• setting up of projects with SMEs from both regions

E-LEARNING
If you want to know everything on SMART TEXTILES, you will find your answers in the TRITex e-learning 
modules, available in English and in French:
• Functional and Intelligent Textile Materials
• Intelligent Textile Systems, from Design to End Use

The e-learning modules are online available 24/7 and include multiple choice self-tests, personal tutoring, 
workshops and seminars.

SEMINARS
Several times a year, scientific and technical seminars on innovative themes are organised presented by 
researchers and experts from industry.  They are an ideal opportunity to benefit from our technology 
transfer and to increase your professional network.

The project partners bring smart textiles within everybody’s reach. Anytime, anywhere but with you all 
the way!

www.e-tritex.eu

Contact:  
Dr. Carla Hertleer (Carla.Hertleer@UGent.be)
Johanna Louwagie (Johanna.Louwagie@UGent.be) 
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MODULE 1

TOPICS
Functional textile materials
Electroconductive materials

Optical fibres
Microencapsulation

Photoluminescent materials
Biomimetic textiles

Smart textile materials
Chromic materials

Phase change materials
Shape memory materials

Hydrogels & superabsorbents
Auxetic materials

Shock absorbing materials
Piezoelectric materialsHOW?

COURSE
online AVAILABLE 24/7

for a period of 12 months

INTERACTION
- online with experts

- in seminars/workshops

CERTIFICATE
granted after passing of test 

& participation in 
seminar/workshop

www.e-tritex.eu

Cooperation/Coopération
ENSAIT & UGent - Dept. of Textiles
With support of / Avec le soutien de :

MODULE 1

FUNCTIONAL
& SMART 

TEXTILE 
MATERIALS

Need a headstart 
in smart textiles?

Module 1 provides the physical 
and chemical concepts of smart 

textiles with clear working 
principles and practical examples 

E-LEARNING SMART TEXTILES 

MODULE 2

TOPICS
Smart Textile Systems

Definition

Electrodes and sensors

Actuators

Data processing

Energy production and storage

Interconnections

Data communication system

MODULE 2

SMART 
TEXTILE 
SYSTEMS

Need in-depth insight 
in smart textile technologies?

Module 2 describes the building 
blocks needed to develop smart 
textile systems illustrated with 
pictures and schemes. E

www.e-tritex.eu/form-e-formation

  SUBSCRIBE
www.e-tritex.eu/form-e-formation

RATES
Module 1: € 1000 (no VAT)
Module 2: € 1000 (no VAT)
Modules 1+2: € 1500 (no VAT)
These prices apply for customers from 
the Euroregion North of France - Flanders

Group rate: 50% discount on 
subsequent subscriptions

INCLUDED IN THE PRICE:
• online access to course
• seminar on smart textiles
• workshop
• forum access
• certificate
• printed course material
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COMMERCIALISATION CLUSTERS OF ORGANIC AND
LARGE AREA ELECTRONICS  (FP7-ICT-2011-7-288881)

COLAE is a pan-European initiative to promote the commercial exploitation of organic and large area 
electronics in Europe. The project combines 18 partners from 12 countries, representing all major European 
OLAE competence clusters.  The aim is to speed up the commercialisation and adoption of organic and 
large area electronics by promoting collaboration between industry clusters throughout Europe.

The Department of Textiles is partner in the European funded project. Its main task is to establish a link 
between Organic Large Area Electronics and the field of Smart Textiles. This will be achieved through 
involvement in different work packages: Feasibility Network, Towards Virtual OLAE Foundry and Open 
Innovation Model for OLAE Industry. The department wants to make end-users aware of existing technology 
and train people from different fields like electronics or material science, informing them about the 
options to apply organic electronics in textiles and vice versa. In the work package Feasibility Network, the 
department will answer questions from companies and use its network of European research centres to give 
feasibility advice. In addition, the department supports the work in mapping the European R&D landscape 
related to smart textiles. A network hub of expertise will be built up, which companies can use to assess 
the viability of implementing their product ideas using OLAE technologies. As for the Towards Virtual OLAE 
Foundry work package, it supports the alignment process of the OLAE centres towards becoming a service 
provider for SMEs and LSEs by effective resource management. The objective of the work package Open 
Innovation Model for OLAE Industry is to develop and disseminate the relevant open innovation models for 
the OLAE sector by taking into account market requirements and needs as well as the strengths of the OLAE 
industry value chain.

In 2012, the Department of Textiles organized two workshops in the framework of the COLAE project. Both 
workshops aimed at bringing together significant players from textiles and electronics (in particular organic 
electronics) focussed on participants from industry.

The first workshop Smart Textiles meet Organic Electronics served as an introduction and first seeding 
of the idea of unifying textiles and organic electronics. It was held at the premises of the Department of 
Textiles on 25 April 2012. The area of smart textiles is a multi-disciplinary field. Therefore in the first edition 
of the workshop, the Department of Textiles (Ghent University), IMEC (Laboratory for Advanced Research 
in Microelectronics) and the University of Hasselt joined forces and brought together knowledge from 
different backgrounds: smart textiles, electronics and organic materials. To facilitate a transfer of knowledge 
between the participants, the workshop offered the ideal platform to meet and discuss with experts from 
the various fields. All-in-all, 45 participants from 5 different European countries, from research institutes, 
academia, industry, press and consulting companies joined this event. Dr. Carla Hertleer from Ghent 
University gave an introduction to smart textiles showing the various possibilities for application in this 
field. This introduction was followed by a lecture of Prof. Jan Vanfleteren from CMST/IMEC, who spoke about 
the integration of electronics into textiles. Prof. Dirk Vanderzande (UHasselt/IMEC) explained which new 
materials in the world of organic electronics can potentially be applied in smart textiles. Finally, a discussion 
round moderated by Prof. Lieva Van Langenhove from UGent left time for problem-solving and topics like 
standardisation, markets and consumers. 

SMART TEXTILES
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The second workshop The Potential of Organic Electronics in the Textile Industry was a follow-up version 
of the initial one, with the goal of diving deeper into the matter without neglecting a short introductory 
section for new participants in the programme. The event was organized at the premises of TIC, the Textile 
Incubation Centre in Ronse, BE on 21 November 2012. Again, specialists from research and industry in 
the field of materials science, textiles and electronics joined forces and brought together their explicit 
knowledge. This time, the number of presentations was higher and therefore the variety of topics covered 
was huge. A short introduction to smart textiles was given, followed by information about materials from 
the electronic world. Subsequently, specialists spoke about the integration or application of the materials in 
or on textile structures. To round up the training event, practical examples on the state of the art in the field 
of textile electronic components was given, so potential application areas for textile-organic electronics 
like OLED (Organic Light Emitting Diode), PV cells (photovoltaic), batteries and transistors were addressed. 
Besides the lecture programme, there was plenty of time for discussions between as well as after each 
presentation. 36 participants from 7 different European countries, from research institutes, academia and 
industry were participating in the workshop.

A third and final workshop in this series will be organized in autumn 2013. The plan is to split up the 
workshop in two parts – addressing the technical aspects in one part, giving a platform for networking in 
the other. 

For more information on the COLAE workshops, please contact Lina.Rambausek@UGent.be

www.colae.eu

Contact: 
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be) 
MSc Lina Rambausek (Lina.Rambausek@UGent.be)
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ALL4REST - INTEGRATED SOLUTIONS TO IMPROVE THE QUALITY 
OF REST (FP7-SME-2010-1 262652) 

All4Rest is a European SME driven project that involves 13 partners coming from Spain, Germany, Portugal, 
The Netherlands and Belgium. The project started from the need to improve people’s rest and sleep quality 
in order to avoid stress and pathologies related to sleep disorders. 

To this end, four specific R&D lines were proposed, strategically chosen for the SMEs involved:
• Research on green materials and processing technologies for the development of improved 

comfortable resting systems
• Research and development of encapsulated systems for comfort improvement: defining suitable 

materials to develop microcapsules and scent inks in order to improve thermal comfort 
• Research and development of heatable/cooling textiles for thermal comfort improvement
• Development of textile integratable sensors for body movement and temperature 

These innovations are integrated to develop new rest systems. The intention is to have them characterized 
and validated by specific comfort evaluations tools. The relation between the quality of sleep and tactile/
thermal comfort will be studied in quantitative and qualitative terms. 

In the framework of this project, student Mert Özçelik from Istanbul Technical University, Turkey, performed 
his thesis at our department. He studied the effect of microencapsulated phase change materials (PCMs) 
integrated into mattress ticking on its thermal behaviour. Since PCMs create a thermal buffer, they can 
increase the thermal comfort while sleeping. 

 

TL=33.8°C TR=35.0°C

Thermographic images show that a fabric treated with PCMs (right) cools down slower than a fabric that is not treated (left). 

Contact:  
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be) 
Dr. ir. Carla Hertleer (Carla.Hertleer@UGent.be)

http://all4rest.aitex.net/

SEM images of yarns with microencapsulated PCMs

TL=23.9°C TR=27.1°C TL=21.4°C TR=24.4°C TL=19.9°C TR=23.1°C
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PROCOTEX - PRODUCTS OF COATED TEXTILES 
(FP7-PEOPLE-2009-IRSES)

In our world today we require the ability to fairly deal with global challenges. By opening up research systems 
and free movement of researchers and technologies, collaboration accelerates and strong partnerships are 
built up. These requirements are aimed at in the PROCOTEX project. By building up and strengthening an 
international research network in smart textiles, innovative products based on the consortium´s common 
technology platform are developed. Moreover, PROCOTEX targets the valorisation of these products. 

Within the consortium, made up by Ghent University - Department of Textiles (being the coordinator), 
TEI Piraeus - Department of Textile Engineering in Greece and Rhodes University - Department of Chemistry 
in South Africa, different surface modification technologies as well as expertise in electrospinning are 
available. These technologies are to be spread among the partners by defining 3 teams of researchers: each 
team consisting of 4 researchers, 2 being from South Africa, 2 from the European countries. 

The available technologies are the basis for developing 3 prototype products, on each a team will focus:
1. textile fibre with transistor properties as on-off switch for textile sensors
2. sensor for nitric oxide (NO) detection 
3. air filter for dedicated filtration of NOx 

To be successful, the work plan foresees a coherent set of actions within the different work packages which 
are mutually transferred by research trainings, courses and workshops. Knowledge and research skills 
available within the consortium are complimentary and ensure the contribution of each partner to the joint 
development of the products. 

Contact : 
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be)
Dr. Philippe Westbroek (Philippe.Westbroek@UGent.be)

SMART SCHOOL 

As a result of a collaboration between Ghent University, the MIAT Museum and the state secondary school  
Atheneum Merelbeke, a smart textiles project is set up for students from first degree secondary education. 
The project is called “De Stofspeurders” or Fabric Detectives. The first part of the project takes place in the 
MIAT Museum where the students watch a fun video explaining them their assignment, i.e. creating an anti-
theft briefcase. They are also granted all the necessary equipment to carry out their assignment in class.
In the museum, they go on an expedition on the basis of predefined tasks. The expedition familiarises the 
students with textiles and some specific properties such as air permeability, elasticity, wear resistance and 
electric conductivity. 
The second part of the project is elaborated 
in the class room and perfectly fits in the first 
degree curricula. 

The Fabric Detectives project was presented on 
24 October 2012, at the TOPdag in Technopolis 
Mechelen. In two dedicated workshops, 
Technics teachers got acquainted with the 
project. 

Contact:
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be)
Dr. ir. Carla Hertleer (Carla.Hertleer@UGent.be)
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CREATION OF A NEW METHODOLOGY FOR ANALYSING THE INFLUENCE 
OF TEXTILES ON HUMAN BEINGS (FP7-PEOPLE-2009-IEF-253594)

The objectives of this Marie Curie Intra-European Fellowship are: 

1. development of a new approach to study the effects of textiles on human organisms
2. testing the comfort of textiles and its perception by humans 
3. classification of textiles in respect to their influence on human organisms.

The underlying concept is based on developing a methodology concerning physiological parameters 
(respiratory, circulatory), subjective hand measurement, objective hand measurement (Total Hand Value 
THV) and finally, the creation of a “reaction to textiles” model. 

The methodology is based on 
physical tests with volunteers 
wearing different textiles, 
psychological reactions to 
those textiles and objective 
laboratory tests to measure the 
hand of textiles. The tests on 
textile sets of garments concern 
physical measurements of the 
fabrics, e.g. liquid permeability, 
air permeability, thermal 
resistance, THV according to 
the Kawabata System. In the 
final phase a sensorial model 
for stimulation of human 
organisms by textiles is created. 

The objectives are achieved through multidisciplinary research of textile engineers, physiologists, 
neurologists and statisticians. Potential applications of the final solution are:
• laboratory metrological tool, e.g. measurements of the pressure of textiles on the skin, 
• verification of data obtained by traditional methods, e.g. Kawabata System 
• verification of the influence of new textile products, e.g. smart textiles on human skin.

Contact: 
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be)
  

Development of the idea of perception of a textile measurement methodology: 
a - regular haptic perception of textiles; b - human finger and skin section; c - skin 
section; d - Finite Element Model (FEM) of skin section and textile cylinders lying 
down on background (simulation of contact of textiles with skin); e - Magnetic 
Resonance Imaging (MRI) of index finger; f - FEM of index finger -  volumetric mesh

Human hand scan
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SCREEN-PRINTED ELECTROCONDUCTIVE TEXTILE MATERIALS: PH.D. WORK 
  

The combination of textiles with electronic devices introduced the so-called smart textiles or wearable 
computing. The challenge for textile researchers is to make as many components as possible out of textile 
materials. Since the intelligent ambient is becoming popular as a concept, more and more conductive 
textiles are needed for these applications. Therefore, it is necessary to develop electroconductive textiles, 
which besides conductive have to be lightweight, 
flexible and washable.

The PhD work focused on screen printing with silver-
based inks in order to obtain electroconductive 
textiles with the requested properties. By means of 
this technology, different substrates, either woven, 
nonwoven or foam, were screen-printed. Moreover four 
silver-based inks were applied. 

The electrical properties were evaluated by measuring 
the square resistance of the printed textiles during 
different stages, such as after printing, abrading and 
washing. Since the electrical properties were not so 
good after washing, it was decided to put a protective 
layer on top of the conductive layers. Again, the 
electrical properties of the samples were assessed 
before and after washing.

The Ph.D. was finalized and defended by dr. Ilda Kazani in July 2012. 

The research was financed by the BASILEUS project [2008-1799/001 – 001 MUN ECW] and Ghent University’s 
Special Research Fund (BOF). 

Screen printing with conductive silver inks on textile 
substrate for different applications: circuit with LED light 
and textile pressure sensor, microstrip inset-fed patch 
antenna, polypyrrole-coated polyester fabric for heating 
element and thermographic image of heating circuit

Contact: 
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be) 
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RESEARCH ON FIBROUS TRANSISTORS: PH.D. WORK

In the smart textiles research group of the department, focus is laid on giving textile structures electronic 
functions. Therefore, central attention is given to one of the smallest but fundamental building blocks in 
smart textile systems: the transistor. 

Transistors play a significant role in electronic circuitry and fulfil various functions as to amplify and switch 
electronic signals and power. Nowadays many research groups in the textile world are working on textile 
versions of their rigid electronic companions. At the Department of Textiles, Lina Rambausek is trying to 
realize a concept which incorporates many research challenges, i.e. building the layered architecture of a  
transistor on a filament. The main goal of this Ph.D. project is to produce a transistor in a truly textile version.

In detail, this involves research on materials and process technologies such as fibre coatings as well as 
on conductive, semiconductive and isolating materials. The Ph.D. work concentrates on transferring the 
structure of a non-textile transistor onto a filament. Therefore, the challenge is to overcome the difference 
in shape and rigidity between the two substrates: from flat and rigid to a flexible substrate with curvature. 
To achieve this, polyester filaments are equipped with four different layers. First, a gate layer is applied 
through electroless deposition of copper. Then, a dielectric layer is added by dip-coating in Polyimide and 
subsequently in TIPS-Pentacene, which is a soluble organic semiconductor. Finally, the source and drain 
electrodes are printed or evaporated onto the structure. Process technologies are chosen with an eye on 
future production, wet processes and continuous production as used in textile industry are preferred. 

Since this research topic deals with a multidisciplinary field, collaboration with various other departments of 
Ghent University (Department of Inorganic and Physical Chemistry, Department of Electronics & Information 
Systems (ELIS)) as well as with other universities and research institutes (Hasselt University, IMEC) is essential. 
Furthermore, the work is strongly linked to the COLAE project since the research includes work on organic 
semiconductors.

Contact: 
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be) 
MSc Lina Rambausek (Lina.Rambausek@UGent.be)

Crystallization of TIPS-Pentacene in Fibrous Transistor Architecture
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Contact: 
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be) 
MSc Sheilla Odhiambo (Sheilla.Odhiambo@UGent.be)

A TEXTILE-BASED ENERGY STORAGE DEVICE: PH.D. WORK

A complete smart textile system would consist of sensors, actuators, a data processing unit, a communication 
device, an energy supply and links connecting these different components. When embedding these 
components into garments, the wearability can be improved when making them out of textile materials. 
A variety of textile-based sensors have been developed over the years but making an energy supply out of 
textile material is more challenging. 

This research focusses on the development of an energy storage device fabricated with PEDOT:PSS as an 
electroactive polymer and conductive yarns as electrodes. The conductive yarns are sewn onto a textile 
substrate and then coated with the PEDOT:PSS material, making a light and flexible structure which is easily 
fabricated.  The applied yarns are stainless steel or silver coated yarn and in an initial phase the performance 
of both electroconductive materials is compared. Therefore, the samples were charged at a contstant 
voltage of 1.5V for a variable period. The discharge process is then evaluated. 

The research is financed by MU-VLIR UOS as it fits in with  the Textile Engineering project “Capacity 
Enhancement for Textile Research and Extension” under the VLIR programme Institutional University 
Cooperation with Moi University. The research is partly conducted at Ghent University and partly at Moi 
University, Eldoret, Kenia.  

Miss Sheilla Odhiambo Textile-based energy storage device
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SYSTEX STUDENT AWARD 2011

In order to stimulate and promote student projects in the area of smart textiles and electronic systems 
embedded into textiles, the Department of Textiles launched an Annual Student Award during the SYSTEX 
project (FP7 Coordination Action for Enhancing the Breakthrough of Intelligent Textile Systems). 

Competitors are invited to present their projects by describing the objectives and results obtained during 
their PhD, university project or personal work. The project needs to be based on the development of a 
prototype, both design and technical projects are considered and evaluated. The winner of the award is 
invited to present his project during an event in the field of Smart Textiles and receives a prize.

In 2012, our department proudly presented the SYSTEX Student Award 2011 to 
Ms Senem Kursun Bahadir from ITU Istanbul Technical University, Turkey. 

In this edition, the award comprised:
• Participation in the Technology Summit of the VF Corporation in March 2012 

(including travel, accommodation and fees for the framework conference) 
• Publication in the SYSTEX platform 
• A nice package of The North Face apparel.

The prize was awarded in recognition of Senem’s outstanding student work in 
the field of smart textiles and wearable electronics. Senem won the competition 
by submitting a report on a Wearable Obstacle Detection System for Visually 
Impaired People. The system guides visually impaired persons safely and quickly amongst obstacles, based 
on integration of electronics into textiles. She presented her prototype at the VF Technology Summit in the 
USA.

 Wearable Obstacle Detection System for Visually Impaired People

Contact:  
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be) 
MSc Lina Rambausek (Lina.Rambausek@UGent.be)

Miss Senem Kursun 
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In autumn 2012, the second edition of the Flemish 
Week of Science took place.  Numerous fun, 
informative and fascinating activities are organised 
in universities, scientific institutions and associations 
throughout Flanders, for yound and old alike.

 

On 20 November 2012, 16 students 
from the Sint-Ursulalyceum in Lier 
participated at the Smart Textiles 
info session in our department.
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The Flemish Week of Science 
is supported by the Science 
Communication action plan  of the 
Flemish government. 

On 22 November 2012, 13 students 
from the Sint-Barbaracollege in 
Ghent put themselves in the 
shoes of researchers during the 
Smart Textiles infosession at our 
department.
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BIOTECHNOLOGICAL FUNCTIONALISATION 
OF TEXTILE MATERIALS
Biotechnology
Today’s challenge is to make the enormous potential of biotechnology an opportunity for the European 
industry for production and synthesis of textile materials with advanced functionalities. The European 
textile industry has a great demand for innovative high-tech materials with special properties and added 
functionalities, like smart and biomedical textiles.

The general aim of our research is to functionalise textile materials using modern biotechnology. The 
research will result in new, specific knowledge and technologies to create biotechnologically modified 
textile materials with unique properties. The application of functional textile (bio)polymers is typically in 
the field of (bio)medical, safety, care and signalling/detection but also in less obvious application areas such 
as e.g. tissue engineering, separation technology and potentially even in aerospace research. Application 
of biotechnology is not just limited to biological materials; enzymes are able to modify synthetic materials 
as well.

Surface Functionalisation
The research is based on a concerted multi-disciplinary approach. This will result in a drastic increase of 
knowledge, thereby creating the possibility to produce biotechnologically functionalised textile materials 
with unique surface properties and functionalities. 
The focus is on:
• Enzymatic modification and functionalisation of PET
• Chemo-enzymatic surface functionalisation of textile materials
• Incorporation of biocatalysts into textile fibres
• Biomimetics in textile and fibre engineering

Control of biocatalytic action at correct time and length scales is a prerequisite to achieve the desired 
functionalities. Therefore sophisticated technologies and processes will be explored in order to design 
novel production processes for textiles that exhibit the desired functionalities.

The research on biotechnological functionalisation of textile materials will build upon expertise available 
at several biotechnological research groups at Ghent University, VIB and from other European universities, 
hence generating new research needs. The results will open up innovative applications in various 
pharmaceutical and medical disciplines.

NO BUG - NOVEL RELEASE SYSTEM AND BIO-BASED 
UTILITIES FOR INSECT REPELLENT TEXTILES AND GARMENTS
(FP7-NMP-2008-SME-2-228639)
 
In several applications of professional textiles and clothes, mosquito repellency is an important issue. 

Two major problems arise in this respect.
• Repellents currently in use are harmful and resistance to conventional repellents increases.
• The lifetime of release systems is too short.

Solving these two problems is the main goal of the NO BUG project. Novel biorepellents are considered 
and evaluated as well as two release systems (multilayer coating and textile bioaggregates) in order to repel 
mosquitoes causing malaria or dengue. Novel release concepts are multilayer coatings and in situ release of 
the active compounds. 

Targeted prototypes are textiles for health workers and bed nets (mosquitoes). The project will study what 
are the best conditions of use of the biorepellents and how to integrate them in the textile products. Testing, 
exploitation and dissemination is an active part of the work.
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ACHILLE - APPLIED COMFORT AND HEALTH IN LIGHT LEISURE EQUIPMENT

More than 12 million people in Europe suffer from chronic skin conditions such as dermatitis, psoriasis or 
atopic eczema.

The Achille project aims at the functionalization of bed textiles, sports gear, protective clothing or baby 
clothes in order to offer a higher degree of comfort and protection to the skin. The project focuses on the 
use of vegetable extracts to repair a possibly damaged skin.

The aim is to find a textile release system, from which active components can slowly be released under the 
influence of friction, temperature or pH and which have a long-term effect on the skin.

In October 2012, dr. Tom Gheysens from our department had the opportunity to perform research in the 
European Synchrotron Radiation Facility (ESRF) in Grenoble, France. The experiment fits in with the 
research work on the structural response of silk proteins to shear-stress fields. The research is done in 
collaboration with the Oxford Silk Group of the Department of Zoology of Oxford University (UK). 

Silks are protein polymers optimised for pultrusion via controlled protein denaturation. Stored in specialist 
organs known as silk glands as a concentrated gel, silk is transformed into a dry solid fibre as it flows through 
the spinning duct. This transition is partially achieved through a change in the chemical environment but 
primarily through the application of a shear-stress field, which fuels protein dehydration, denaturation and 
spontaneous aggregation into fibrils. 

The aim of the research is to gain further insights through the integration of rheological studies with 
measurements of structural properties and to complement ongoing rheo-microscopic and spectroscopic 
studies of silk processing (Confocal Rheology, SIPLI, Rheo-SANS/SAXS/WAXS and Rheo-IR).

 

BEAMLINE

Contact: 
Prof. dr. ir. Lieva Van Langenhove (Lieva.VanLangenhove@UGent.be) 
Dr. Tom Gheysens (Tom.Gheysens@UGent.be)
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FIBRE & COLOURATION TECHNOLOGY
FIBRE TECHNOLOGY

ADVANCED CHARACTERIZATION OF FIBRE MORPHOLOGY
 
Many of the current and future projects within the Department of Textiles involve some means of 
characterization of the fibre morphology. The morphology of fibres is in general very different from that of 
bulk polymer materials due to the high degree of orientation in the fibres. Also fibres often require separate 
dedicated sampling techniques due to their specific structure both at macro and at micro level. 
 
Therefore a considerable effort has been spent within the department to develop new or optimise existent 
techniques for the characterization of fibre morphology. The analytical tools used are diverse with the focus 
being on thermal analysis (thermo-mechanical analysis, differential scanning calorimetry and modulated 
differential scanning calorimetry), spectroscopy (Fourier transform infrared spectroscopy and microscopy, 
DRIFTS, ATR, Fourier transform Raman spectroscopy and UV-VIS-NIR spectroscopy) as well as on microscopy 
(confocal laser scanning microscopy). dr. ir. Karen De Clerck (Karen.Declerck@UGent.be)

FUNCTIONALISED NANOFIBRE MEMBRANES FOR WATER FILTRATION: PHD WORK

The aim of this work is to gain insights in steady-state electrospinning and functionalisation of nanofibre 
membranes and to evaluate their potential in water filtration. Electrospinning is the most efficient method 
for the production of nanofibrous structures, which have unique characteristics such as high porosity, 
high absorption capacity, small pore size and high specific surface area. Thanks to this, they can be used as 
filtration membranes. 

For several years, steady-state electrospinning of nanofibre membranes is a research topic at the 
Department of Textiles. The electrospinning process and the properties of the nanofibres are studied. A 
single nozzle electrospinning set-up using a flat collector has been successfully upscaled to a multi nozzle 
system capable of producing large membranes. Afterwards, the filtration properties of the membranes 
are determined. This is done in cooperation with the research group EnBiChem of the University College 
West-Flanders.

An interesting feature of these microfiltration membranes (with a pore size of 0.1 to 0.4 μm) is the high clean 
water permeability (CWP) (>6000 l/m²/h/bar) compared to other microfiltration membranes. This allows 
high flux operation of the membranes. The pathogen removal efficiency of the nanofibre membranes 
was improved by adding different functional agents with antibacterial properties, such as inorganic 
nanoparticles or organic biocides. 

The goal of the future work is to functionalise the nanofibre membranes with agents that will not only 
improve the pathogen removal efficiency of the membranes but also the antifouling properties. For 
example, agents that produce reactive oxygen species are being investigated. In the future, these 
functionalised nanofibre membranes will also be tested in a pilot scale filtration set-up.
 
Currently 2 PhD students are working on this project funded by:

- Ghent University’s Special Research Fund AOG-BOF 2009: Functionalised nanofibre membranes for water 
filtration (2010-2014) 
- Institute for the Promotion of Innovation by Science and Technology IWT-scholarship 2010 Functionalised 
nanofibre membranes for water filtration (2011-2014)

Contact: 
Prof. dr. ir. Karen De Clerck (Karen.Declerck@UGent.be)
ing. Nele Daels (Nele.Daels@UGent.be)
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BIOCOT - INNOVATIVE STRATEGIES AND ASSAYS FOR BIO-ENGINEERED COTTON 
FIBRES WITH IMPROVED PROCESSING AND END-USER PROPERTIES 
 
Cotton is the most important natural fibre: it represents about one third of the total world fibre consumption. 
Despite the intensive and long-lasting use of cotton fibre for textile applications, several steps of the cotton 
fibre processing are still inefficient or require large amounts of harsh chemicals. Most of the progress 
in improving these processes and adding new end-user characteristics to the fibre results from new or 
modified chemical and enzymatic treatments. Little progress is being made by improving the cotton fibre 
itself. The development of traits in cotton through genetic engineering is a lengthy and costly process that 
requires a careful selection of the target traits and approaches to be tested. 

This project focuses on the first step in this process and determines, within a 2-years time scope, what 
modifications of the cotton fibre are required to achieve improved functionality in 3 fields:
• reactivity and dyeing
• intrinsic wrinkle resistance 
• flame retardancy

It is also important to see whether the introduced modifications do not affect the basic properties of the 
cotton fibre in a negative way. Therefore, after imparting changes to the fibres, tests were performed with 
currently available standard cotton tests to get an idea about the general characteristics of the fibres. The 
tests that are currently available are designed to be performed on fabrics and require at least 100 g to 
several kilos of material. Hence one of the challenges of this project is to develop and optimize small scale 
tests which are applicable to extremely low amounts of fibre material. 
 dr. ir. Karen De Clerck (Karen.Declerck@UGent.be)

STUDY OF COTTON FIBRES MODIFIED AND DEVELOPED FOR HIGH-VALUE APPLICATIONS: 
PH.D. WORK
 
Today’s cotton fibres have developed over the last centuries, with the fibres being longer and stronger than 
a few centuries ago. Many of these improvements can be attributed to continuous research and advanced 
breeding projects. Although quite some work has been done to optimise the mechanical properties, a 
possible improvement of the intrinsic chemical properties is lagging behind. In this PhD work, the aspects of 
the cotton fibres chemical behaviour that would benefit from intrinsic improvements are investigated. This 
is done by relating the fibre properties to demanding end-user applications. Therefore various methods 
are to be established to allow the characterisation of the aimed traits on small scale fibrous samples and 
moreover relate them to large scale end-user tests.
 
This PhD is performed within the programme of the BIOCOT project.
 

Contact: 
Prof. dr. ir. Karen De Clerck (Karen.Declerck@UGent.be)
M.Sc. Özgür Ceylan (Ozgur.Ceylan@UGent.be)
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ELECTROSPINNING AND MORPHOLOGY CHARACTERISATION OF POLYMER 
BLEND NANOFIBRES: PH.D. WORK

Nanofibrous nonwovens can be used in numerous sectors with great benefit due to their unique 
characteristics, such as high porosity, small pore size and high specific surface area. However, several high-
tech applications demand material properties that can only be supplied by electrospinning of polymer 
blends. Blend electrospinning makes the combination of advantageous characteristics of different polymer 
types possible, which leads to an improved quality and applicability of the resulting material. The purpose 
of this work is to study the morphology development and properties of nanofibrous polymer blends.

Within this project focus is given to polymer blends of a synthetic and a biopolymer. Blending these polymer 
types ensures combination of electrospinnability and biocompatibility. The specific needs for obtaining 
reproducible material in the absence of instabilities are looked at through a thorough morphological 
and advanced thermal characterization of the resultant nanofibres. This approach is to create original 
breakthrough insights in the international electrospinning community. This is made possible by combining 
the expertise of Ghent University’s Department of Textiles on electrospinning with the expertise of the 
research group Physical Chemistry and Polymer Science of the Vrije Universiteit Brussel on the study of 
polymer morphology, thermal properties and phase separation for polymer blends.

	

Contact: 
Prof. dr. ir. Karen De Clerck (Karen.Declerck@UGent.be) 
ir. Iline Steyaert (Iline.Steyaert@UGent.be)

Non-electrospinnable biopolymer Stable electrospinnable synthetic 
polymer

5 µm! 5 µm!

Synthetic/biopolymer blend with 
specific morphology

2 µm!
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COLOURATION TECHNOLOGY
 
FUNDAMENTAL PRINCIPLES OF DYEING PROCESSES 
Dye application processes are commonly well-established as a result of many years of practical experience in 
dyeing. In contrast, a fundamental understanding of the mechanisms through which dyes are absorbed by 
fibres is still not completely achieved for many dye-fibre systems. With the introduction of ever-finer fibres 
and novel polymer fibres for the production of textile fabrics, the general need for a basic understanding of 
the relation between fibre and dyeing properties has become vital.

To understand the driving forces of the dyeing process, a generic fundamental analysis is followed within 
the Department of Textiles. This involves, amongst others, the study of dye diffusion processes, the 
importance of thermal properties of the dye-fibre system, the relevance of variations in fibre morphology, 
the study of dye-fibre interactions. To perform this study, various novel measurement methods were set up 
specifically for the use on textile materials, such as: modulated scanning calorimetry for studying thermal 
properties, confocal laser scanning microscopy for studying detailed fibre cross-sections, optimised FT-IR 
and FT-Raman methods to investigate dye-fibre interactions.

. dr. ir. Karen De Clerck (Karen.Declerck@UGent.be)

HALOCHROMIC FIBROUS MATERIALS FOR SENSOR APPLICATIONS: PH.D. WORK    
Research into materials that can change under the influence of external stimuli has strongly increased 
over the recent years. In the textile world, colour changing textiles are an interesting topic for research 
as these materials can be used as simple and flexible sensors. Halochromic or pH-sensitive textiles have a 
tremondous potential as to applications such as protective clothing and wound dressings. 

The PhD focusses on the combination of halochromic dyes and fibre materials with a view to enable the 
development of these promising materials.  Research was done to find out how a pH-sensitive functionality 
can be integrated in fibre materials. The resulting sensor properties were then characterised.  pH-sensitive 
textiles consisting of classic textile fabrics were obtained through both a dyeing process and a sol-gel 
coating. Through electrospinning, pH-sensitive nanofibres were also developed. As a result of the above, 
a complete series of flexible textile sensors were developed that show a clearly observable colour change 
when the pH changes. The pH-sensitive behaviour of the dye did appear to depend of the type of textiles 
and the structure of the textile material. 

This Ph.D. demonstrates the large potential of pH-sensitive textile 
materials. Depending on the intented purpose, a choice can 
be made between the textile structure, the polymer type and 
the method of application. This research was performed in the 
framework of the project Research into new 'sensor materials': 
pH-sensitive colorants in textile materials, financed by Ghent 
University’s Special Research Fund (BOF). 

The Ph.D. was finalised and defended by Dr. Lien Van der Schueren 
in August 2012. 

Contact: 
Prof. dr. ir. Karen De Clerck (Karen.Declerck@UGent.be)
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GAINING A FUNDAMENTAL UNDERSTANDING OF HALOCHROMIC PROPERTIES AND THE 
INFLUENCE OF THE MOLECULAR ENVIRONMENT HEREUPON: PH.D. WORK

In recent years, there is a growing interest in developing new sensor materials that respond to external 
stimuli. Applying chromic dyes onto textiles is a promising route to developing such sensors. Besides dyes 
that are sensitive to temperature (thermochromism), light (photochromism), electricity (electrochromism) 
and so on, pH-sensitive dyes (halochromism) have some important advantages. A colour change is easily 
observable and can thus provide a first warning signal. Furthermore, while covering big surfaces, these 
‘textile sensors’ are capable of giving a local signal by a local colour change.

Research has shown that the behaviour of a halochromic dye is very dependent on the molecular 
environment of the molecules. When observing a certain colour change in function of the pH in solution, 
this colour change can greatly alter when the dye is captured within a textile matrix. In some cases the 
pH-sensitivity even completely disappears. In order to gain a better understanding of the influence of the 
environment, a combined experimental and theoretical approach is used.

Experimentally, the dye is studied in different environments (solution, dyed onto textile materials, …) and 
spectroscopy is the main tool for analysis. Because of the direct link to the colour of the species, UV/Vis 
spectra are mainly used, but also vibrational spectra (IR and Raman) are examined to gain better insight 
into the molecular structure. Since these spectra are often difficult to interpret, molecular modelling 
is addressed. In this modelling, quantum mechanical calculations are performed onto the dye molecule 
using advanced state-of-the-art models to take the environment into account. From this model, theoretical 
spectra are calculated, which are then compared to the experimental ones, giving us more insight into how 
the dye interacts with its environment.

The research will allow pH-sensitive dyes and textile fibres to be chosen more wisely and may even lead to 
developing new dyes in the near future.

This PhD is funded by a personal grant of Ghent University’s Special Research Fund (BOF): “The effect of 
dye-polymer interactions on the halochromic properties of azo dyes via a combined experimental and 
theoretical approach”.

Contact: 
Prof. dr. ir. Karen De Clerck (Karen.Declerck@UGent.be)
Prof. dr. ir. Veronique Van Speybroeck (Veronique.Vanspeybroeck@UGent.be)
ir. Thierry De Meyer (Thierry.Demeyer@UGent.be)
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LARGE SCALE MANUFACTURING TECHNOLOGY FOR HIGH-
PERFORMANCE LIGHTWEIGHT 3D MULTIFUNCTIONAL COMPOSITES 
(FP7-NMP-2010-LARGE-4-236223)

Textile-reinforced composites combine light weight with excellent mechanical properties, while holding 
the potential for huge material cost savings in comparison with metal. Reinforced composites (often 
carbon with thermoset matrix) are used for aircraft and a few niche automotive applications, but are too 
expensive for the mass market due to the long processing cycles and labour intensity. Moreover, their 
application potential is restricted due to the processing difficulty and lack of flexibility in the realization of 
3D geometries. The project 3DLightTrans aims at providing a ground-breaking, highly flexible, efficient 
and adaptable manufacturing chain for the production of integral large scale 3D textile-reinforced plastic 
composites. This will enable to shift them from their current position in cost intensive, small series niche 
markets to broadly extended mass product applications in transportation and other key sectors.

In the 3DLightTrans manufacturing chain, fabrics made with hybrid yarns will be processed to deep draped 
prefixed multilayered and multifunctional 3D textile preforms. The fixed preforms can easily be stored and 
transported (if needed) without special temperature requirements. The final composite part is produced 
by thermoforming. Neither manual draping of the textile onto the forming tool nor infiltration/curing are 
required, since the preforms are already fixed in the desired 3D geometry and the thermoplastic matrix is 
integrated in the hybrid yarn before weaving.

Within the consortium 
of 18 partners, the 
department plays a role 
in different aspects. In the 
first years, mechanical tests 
were performed on glass 
rovings, hybrid yarns and 
thermoplastic filaments to 
be used in the modeling 
of the different process 
steps. Furthermore, the 
physicochemical interface 
between reinforcement 
a n d  m a t r i x  w a s 
investigated, related to the 
quality of the composite. 
Currently, more research is 
going on about the abrasion resistance of hybrid yarns. Preventing the yarns from being damaged during 
the production of the 3D textile preforms is essential for obtaining good specific properties of the material. 
Finally, research on coatings for the final composite part and methods of application will be performed to 
allow a class A surface finish quality. 

www.3d-lighttrans.com

Contact:
Prof. dr. Paul Kiekens (Paul.Kiekens@UGent.be)
ir. Sofie Moorkens (Sofie.Moorkens@UGent.be)

HIGH PERFORMANCE FIBRES & STRUCTURES

Consortium members at the kick-off meeting in Vienna
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2BFUNTEX (FP7-NMP-2011-CSA-290500)
 
The FP7 NMP Coordination Action 2BFUNTEX stands for Boosting collaboration 
between research centres and industry to enhance rapid industrial uptake of innovative functional 
textile structures and textile-related materials in a mondial market.

The main objectives are:
• Developing a platform available to all actors for information on current and future activities in research, 

education and technology transfer in the field of innovative functional textile structures and textile-
related materials

• Stimulating the transfer of knowledge on hand at universities and research centres to industry to 
promote a rapid introduction of new technologies on the market.

The consortium aims at reaching these objectives through the following activities:
• Collecting all relevant information on research and activities in the field of innovative functional textile 

materials and the industrial needs in this domain, and offering this information on the 2BFUNTEX 
website

• Detecting synergies and gaps between the available technologies and industrial needs and 
subsequently creating new project ideas

• Developing an interactive database in order to collect and disseminate all relevant information to all 
actors involved

• Training and education in order to increase the number of highly trained employees and students in 
the field of functional textile materials. To this end, training materials will be developed for universities 
as well as industry

• Organisation and participation in conferences, workshops, brokerage events and trade fairs for a 
smooth dissemination to a broad audience

• Creation of multidisciplinary project teams performing research in the field of functional textile 
materials and oriented towards industry resulting in the industrial application of materials with new 
functionalities and improved performance

The 2BFUNTEX consortium consists of 26 partners from 16 European countries and represents all the 
important actors in the field – fundamental research and education in textiles and related materials 
(universities and research institutions), foresight and complexity management (research institutions and 
SMEs), technology transfer (SMEs, industrial associations, national innovative agencies and even a Chamber 
of Commerce and Industry).

 www.2BFUNTEX.eu  

NANOFIBRES IN COMPOSITES APPLICATIONS: PH.D. WORK 

Since a few years now, nanofibres having a smaller than 500 nm diameter, can be produced in an 
economically feasible way through electrospinning. The fibres can be used in a large variety of applications 
such as water and air filtration, wound dressings, composites, ... . The latter application will be studied in this 
Ph.D. 

It is a twofold research. On the one hand, through thermal analysis (especially via differential scanning 
calorimetry), the influence of the nanofibres on the curing of the resin is investigated.   On the other hand, 
the mechanical properties of glass fibre/nanofibre composites are studied. Since nanofibrous structure 
pores are smaller than those of conventional textiles, a better blending with the resin is achieved and the 
resin will less easily get out of the structure at break, which results in an improved tenacity.n

Contact:
Prof. dr. ir. Karen De Clerck (Karen.Declerck@UGent.be)
ir. Bert De Schoenmaker (Bert.Deschoenmaker@UGent.be)
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The 2BFUNTEX kick-off meeting and the 1st complexity and foresight workshop were organized on 6, 7 and 
8 February 2012 in Ghent, Belgium. The workshop was attended by about 40 project participants.  

Contact: 
Prof. dr. Paul Kiekens (Paul.Kiekens@UGent.be)
ir. Els Van der Burght (Els.Vanderburght@UGent.be)

left to right: ir. E. Van der Burght, Dr.  A. Stalios (Programme Officer European Commission), 
Prof. P. Van Cauwenberge (rector Ghent University), Prof. P. Kiekens at the kick-off meeting
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ARTIFICIAL TURF

STRUCTURE AND LONG TERM PROPERTIES OF POLYETHYLENE MONOFILAMENTS FOR 
ARTIFICIAL TURF APPLICATIONS: PH.D. WORK   
   
Nowadays, artificial turf is often associated with football. However, artificial turf surfaces, apart from 
replacing natural turf and offering homogeneous properties, can be useful all year round, even at extreme 
temperatures and for different sports. 

The performance of artificial turf depends on the performance of each layer composing the system. The pile 
layer, created by monofilaments, seems to be the most demanding as it is not renewable, as opposed to the 
infill layer which can be replaced. 

This PhD work focuses on the fibres and aims at finding an optimum between the production parameters 
and the bending behaviour of monofilaments . The relation between the morphology of the fibres and the 
bending behaviour in dynamic and static bending mode is investigated. Monofilaments are produced from 
Linear Low Density Polyethylene material, which is the most used polymer for artificial turf. 

This research is financed by the BASILEUS project (Erasmus Mundus External Cooperation Window - Lot 11 
Western Balkans).

The Ph.D. was finalised and defended by dr. Blerina Kolgjini in October 2012.

Contact:
Prof. dr. Paul Kiekens (Paul.Kiekens@UGent.be)
Prof. dr. Gustaaf Schoukens (Gustaaf.Schoukens@UGent.be)

The deformation recovery of monofilaments vs. drawing ratio (represented by using formula (λ2 - (1/λ)), for the 
three series of the produced monofilaments
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WEAVING TECHNOLOGY
ICVS - INTELLIGENT CONTROL OF WEAVING MACHINES USING VISION SYSTEMS

This project investigates how knowledge on fabric quality can be used to control looms. To continuously 
improve productivity and production costs of fabrics, different feedback methods are essential. To this 
end, modern looms are equipped with different feedback mechanisms. By means of online measurements, 
machine settings are continuously optimized. The optimization aims at three parameters: production 
speed, energy costs and fabric quality.

Quite a lot of research has already been done into feedback methods for production speed and energy 
costs. Currently, the feedback method for fabric quality is fabric inspection. The inspection is mainly carried 
out in a visual way, at best by the technician operating the machine. He can adjust the machine settings 
almost immediately. Chances of a successful adaptation depend largely on the experience of the technician 
involved. Generally, feedback on fabric quality is a lot slower, usually occurring at an inspection table after 
weaving. The dead time between weaving and inspection results in loss of production and rapid feedback 
is out of the question. 

In this project, fabric quality is optimized by means of an interactive vision 
system. The system will complement the feedback methods for production speed 
and energy costs. The vision system is based on a powerful image analysis. The 
research focuses on:
• Determining deduced parameters usable as feedback
• Studying the parameter sensitivity
• Relating to machine parameters and existing control algorithms
• Controlling fabric quality

Contact: 
Prof. dr. ir. Lieva Van Langenhove (Lieva.Vanlangenhove@UGent.be)
Dr. ir. Simon De Meulemeester (Simon.Demeulemeester@UGent.be)

weaving fault

DOKADRA - MODELLING OF THE INTERACTION BETWEEN FIBRES AND CARD 
CLOTHING IN THE PRODUCTION OF NONWOVENS

Carding machines with several working groups are extensively used in producing dry-laid nonwovens 
for a variety of technical applications (e.g. filters, insulating material, automotive, hygiene, geotextiles, 
constructions, etc.). The geometry of the card clothing the rollers are equipped with, is one of the most 
critical components of carding machines. Nevertheless, the choice of the most appropriate clothing is still 
based on experience and not on scientific models. 

The first aim of the project is to obtain fundamental insights in the interaction fibre-card, more  specifically 
existing models describing the influence of fibre properties (length, crimp, friction, etc.) and machine 
properties (geometry of the card clothing, type of metal coating, speeds, etc.) on the nonwoven properties 
and quality. 

Subsequently a simulation model will be set up that describes the interaction between fibre and 
card clothing during carding, transfer, condensing and randomizing actions. The model should allow 
determinating the forces acting on the fibres during carding, the nature of the transfer between rollers and 
the influence of the card clothing and the fibre orientation distribution. The user interface should allow 
easy modification of the settings on the carding machines (e.g. diameters and speeds of rollers and the 
clearances between rollers) as well as card clothing geometry.

The final aim is develop a test set up to validate the results of the simulation model (e.g. orientation of fibres, 
fibre behaviour, opening of fibre tufts) for a given card clothing geometry. 
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VALORISATION OF RESEARCH 

What is FIBRONIQ ?

FIBRONIQ is a consortium of  Ghent University research teams performing 
research in the field of electrospinning and nanofibrous structure 
development.

FIBRONIQ covers an electrospinning technology platform with large application possibilities
Promotor-coordinator : Prof. dr. Paul Kiekens
Valorisation of the research results by “technology developer” dr. Philippe Westbroek

For whom is FIBRONIQ meant ?

SMEs, large companies, multinationals, research centres, universities

Members and applications of FIBRONIQ

Electrospinning technology platform
• Department of Textiles: nanofiber development
   Prof. dr. ir. Karen De Clerck
•  Department of Textiles: technology development
  Dr. Philippe Westbroek, technology developer of FIBRONIQ
•  Department of Organic Chemistry: polymer chemistry and synthesis
  Prof. dr. Filip Duprez
•  Department of Solid State Science: characterization of thin coatings
  Prof. dr. Diederik Depla

Filtration
University College 

West-Flanders
Department PIH

Prof. dr. Stijn Van Hulle

Pharmaceutical
applications

Department of Pharmacy
Prof. dr. Stefaan De Smedt

Dental care 
applications

Department of Dentistry
Prof. dr. Ronald Verbeeck

Intelligent textiles
Department of Textiles

Prof. dr. ir. Lieva Van 
Langenhove

Wound 
dressings

University Hospital
Wound burn center

Prof. dr. Stan Monstrey
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What does FIBRONIQ have to offer ?

• Fundamental research on nanofibrous structures
  - study of fibre morphology
  - study of structure/properties relationship        
•  Technology driven research
  - steady state electrospinning
  - influence of processing parameters on nanofibrous structures
  - proof-of-principle
•  Application driven research
  - study of scaling up of polymer system electrospinning 
 - proof-of-concept
• Post R&D offer
  - pre-launch and/or full scale production via spin-off under development

Current projects in FIBRONIQ

IOF STEPSTONE: ENANICS, SPIN-OFF BASED ON UGENT ELECTROSPINNING TECHNOLOGY

The aim of this project is to take the required steps to prepare the founding of a spin-off company. Such 
steps involve setting up a production facility in accordance with valid regulations concerning safety and 
quality assurance; securing patent portfolio to protect the technology, business development, business 
plan and approaching VCs.

IOF STEPSTONE 2: ENANICS

The aim is to establish the required elements for founding a spin-off company ENANICS, based on UGhent 
proprietary electrospinning technology and with activities focused on filter membranes for the liquid 
filtration market. High quality samples are required for evaluation by potential customers. 
The challenge to deliver optimized samples meeting customer expectations can be tackled by:
• establishing a production machine able to produce  high quality samples. This machine is developed 

in STEPSTONE 1
• establishing key customer contacts to ensure the appropriate specifications and test criteria
• developing test equipment to perform internal testing of the samples in an identical or at least similar 

way as the testing procedures followed by the key customer during its evaluation phase.  

Contact:  
Dr. Philippe Westbroek (Philippe.Westbroek@UGent.be)
Tel: +32 (0)9 264 5407
Mobile: +32 (0)471 580 090          
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SERVICES TO INDUSTRY 
TESTING
The department keeps providing the textile industry with all the support and services it needs in its constant 
search for improved products and processes. Textile producers and end-users from all over the world turn 
to us for testing a wide variety of parameters such as strength, wear, abrasion, chemical and UV-resistance, 
electrical and thermal conductivity, chemical composition, fire resistance, colour fastness etc. 
These tests are performed on all kinds of products ranging from  fibres, yarns, fabrics, carpets, artificial turf, 
automotive textiles to plastics and composites.

The department also provides advice on technological and scientific aspects, on the level of both materials 
and processes. 

The department participated in DOMOTEX 2012 in Hannover, where numerous people showed interest in 
our testing and research activities for the floorcovering sector. 

The department plays a leading role in testing artificial turf fields and constructions all over the world. A 
separate unit called ERCAT (European Research Centre for Artificial Turf) was created for this purpose. ERCAT 
is also closely involved in the development of test methods for artificial turf. See separate chapter on ERCAT 
(page 50).

The department is a member of  Ghent University’s Forensic Institute (FI-UGent). When investigating 
criminal acts, traces of textiles can deliver important information to the police and judicial authorities. A lot 
of know-how is required to successfully undertake forensic fibre analysis. It was an obvious choice to put the 
department’s textile and fibre knowledge at the disposal of police and judicial authorities by joining Ghent 
University’s multidisciplinary forensic institute with our ‘Forensic Fibre Research’ group. 
www.fiugent.be

NOTIFICATION
The Department of Textiles is recognised world-wide as a Notified Laboratory for testing of floor coverings 
according to EN 14041, of wood flooring according to EN 14342 and of surfaces for sports areas according 
to EN 14904 (directive 89/106/EEC and directive 305/2011). The Notification Number is NB 1611.
The department also performs tests for CE-labelling of geotextiles.

ACCREDITATION 

For several decades now, the Department of Textiles is accredited; currently according to ISO 17025. The 
department always valued high quality standards and the first accreditation was obtained as early as 1994. 

This accreditation includes physical tests, chemical tests, tests on floorcoverings, flammability tests as well 
as field and laboratory tests for footbal (FIFA), hockey (FIH) and rugby (IRB).

STANDARDISATION
The department is an active participant in the standardisation activities on floor coverings within ISO TC 219 
WG1, CEN TC 217 and CEN TC 134 WG8 and WG10 .  

Didier Van Daele reports on the progress with regard to textile floor coverings.

CEN TC134 WG8:
The main item of discussion was the revision of EN 1307. It was agreed to change the title of EN 1307 to 
‘Textile floor coverings - Classification’. The draft would be ready by June.
It was agreed to start the revision of EN 1814.
It was agreed to register ‘Guidelines for the assessment of colour deviations’ as a Technical Specification.
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A Task Group was established to review the evidence on the test methods and prepare the 
recommendations for discussion.
WG 8 agreed to revise EN 14449.

CEN TC 134 WG 10 - Harmonization:
The enquiry comments on EN 14041 were discussed and a number of amendments were agreed upon.
The comments regarding the contents of the chemicals will be considered by the experts in order to 
prepare the appropriate responses. Most of the CEN consultant’s comments were resolved. He informed 
the members of the new requirements and will supply a guidance document on how to deal with the 
revised response to mandate. Also, further response was needed from DIN regarding their comments.
A further meeting will be arranged in 2013. It was agreed to request an extension from CEN and circulate 
the revised draft for a second enquiry. 

ISO TC 219 WG1:
ISO 4919: Determination of tuft withdrawal force FDIS text was submitted to ISO. 
Preliminary work was done on the draft specification document for classification of wear of wall-to-wall 
textile floor coverings.
The ISO work group was informed that CEN TC 134 intends to develop a classification document for 
wall-to-wall textile floor coverings regardless of the composition/structure of the use surface. Different 
opinions with respect to the discrimination of test methods for certain fibre types (read wool fibre) 
amongst the experts within WG1 could not be overcome. Thus it was decided (for the time being) not to 
further develop ISO classification documents until decisions in CEN have been installed for the running 
revisions of classification documents.
Revision of ISO 10361:
Changes in appearance by means of Vettermann drum and hexapod tumbler tester.
Revision items include leaving out the brush, deleting references to assessment methods eg. ISO 9405, 
updating addresses where the studs can be ordered. The revised text was circulated to the members of 
WG1 and consequently the text will be brought to the vote.

The department also actively participates in the standardisation work on geosynthetics in CEN TC 189 and 
ISO TC 221. Several working groups held meetings throughout the year and a plenary meeting was held in 
November in Milan. 
Status of the work:

EN ISO 12957-1 (direct shearing test): it was decided that a revision is needed.
EN ISO 13427 (abrasion test),  EN ISO 10319 (tensile test) and EN 14574 (pyramid puncture) are prepared for 
formal vote in 2012.

The main discussion topic in the geotextile standards is how to prove durability of geosynthetics for a period 
of over 25 years (up to 100 years). Many discussions and meetings have been held. A first proposition on the 
subject was rejected by the CEN consultant. Now the working groups are trying to agree on a new text.

At the Belgian level, our department actively participates in the advice council on geotextiles for notified 
bodies. Further discussions have been held on the new version of the national technical document PTV 829 
on geotextiles. This document sets out minimum requirements for the European standards on geotextiles 
for different national applications.
The new CPR (construction product regulation) has to be applied by mid 2013. This will imply changes to all 
application standards on geotextiles in the near future.

The Department of Textiles also actively takes part in CEN TC 217 ‘Surfaces for sports areas’, where it is 
member of WG 6 “Synthetic turf surfaces” and WG 11 “Test methods for sports surfaces”. 

Contact:
ing. J. Louwagie (Johanna.Louwagie@UGent.be) or ing. D. Van Daele (Didier.Vandaele@UGent.be)
tel: 0032 (0)9 264 57 36  / 0032 (0)9 264 57 55
fax: 0032 (0)9 264 58 46
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ERCAT is the artificial turf research and testing centre at the Department of Textiles (Faculty 
of Engineering and Architecture) of Ghent University.

ERCAT is accredited for field and lab tests for the sport government bodies of FIFA for football, 
IRB for rugby and FIH for hockey.

FIELD TESTS

ERCAT is accredited by FIFA, FIH and IRB to do field tests all over the world. In these 
tests, the interaction between the ball and the surface, and between the player and the 
surface is examined. 
This test guarantees the quality of the artificial turf and the playing characteristics of 
the field. 

ERCAT is also testing the stability of the subbase. For crushed stone subbases, a 
lightweight falling deflectometer type Prima 100 is used whereas for sand and lava 
subbases, the impulsator is used.

LAB TESTS
ERCAT is accredited by FIFA, IRB and FIH to do lab classification of football, rugby and hockey products. 
In the ERCAT laboratory, we test and investigate new artificial turf structures and yarns. ERCAT is testing 
the ball-surface and player-surface interaction, but also the wear of artificial turf. Some new test methods 
developed in research projects are added to the laboratory tests: filament resilience, 12m-lisport, flat UV 
tester.

RESEARCH
ERCAT is more than a testing laboratory. For many years, the department is performing intense research into 
the new artificial turf fibres and structures. The most recent knowledge of polymer and fibre technology is 
appealed to, supported by an extensive set of testing and measuring devices for both laboratory and field 
tests. ERCAT is working on new test methods: sliding tester, filament resilience, Infrared lisport, interaction 
between filament and infill materials, etc.

In 2011, the research department installed a bicomponent extruder from the company Oerlikon Barmag 
for the production of monofilaments. This extruder enables the production of a PE, PP, PES and PA 
monofilament, next to bicomponent yarns with a sheet from one material and a core from another material.

ERCAT operates in co-operation with the Department of Material Science & Engineering and the Department 
of Movement and Sports Sciences of Ghent University.

ISO/IEC17025

Contact: 
Prof. dr. Gustaaf Schoukens (Gustaaf.Schoukens@UGent.be)
M.Sc. Stijn Rambour (Stijn.Rambour@UGent.be)

Deflectometer (Prima)



Bicomponent Extruder  
The department acquired, with the support of the Hercules Foundation, a semi-industrial coextrusion 
line for the production of monofilaments for artificial turf applications. The set-up allows scientific 
research on monofilaments produced under industrial conditions. Research is planned into new 
coextruded monofilaments, new polymer combinations for the production of these multilayer 
monofilaments and a new form of the stalk of grass for sports applications. Material choice and the 
optimal combination of polymers are emphasized. The aim is to integrate more sports-technical 
properties, optimisation of the resilience, static and dynamic transformation of the monofilaments, 
friction coefficient, wheather resistance and recycling of the monofilaments. 

The research into multilayer monofilaments must lead to a further breakthrough in the acceptance 
of artificial turf for sports applications and a better temperature control of the artificial turf fields.

The bicomponent extruder is developed in cooperation with the company Oerlikon Barmag and is 
equipped with:
- 2 extruders with a 30 mm diameter and a 24 L/D relation;
- a barrier screw for the extrusion of polyester and polyamide
- a barrier screw for the extrusion of polyethylene and polypropylene
- 2 melting pumps
- 2 filters
- a spinning plate for monocomponent filaments
- a spinning plate for bicomponent filaments
- a water bad
- a dry system for the filaments
- 2 stretching units with 300 mm rolls
- a 3m oven for the drawing of the monofilaments,
- a spinfinish applicator and a winding unit

The coextrusion line is available for research activities in consultation with the research group “Polymer 
Technology”. For more information, contact Stijn.Rambour@UGent.be.
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CENTRE FOR MATERIALS 
SCIENCE AND ENGINEERING
Materials Sciences experience an increased importance within the fundamental and applied sciences.  The 
knowledge of materials and especially of advanced semiconductors, metals, (bio)polymers, wood, textile 
materials and ceramic materials has an important scientific value and can be highly significant from an 
economic and social point of view due to the development of material-intensive products with a high 
added value.  
 
The Centre for Materials Science and Engineering (CMSE) of Ghent University combines the broad 
expertise in materials science available in twelve departments from the Faculties of Engineering and 
Architecture (amongst which the Department of Textiles), Sciences, Bioscience Engineering and Medicine 
cooperating on an interfaculty and multidisciplinary level.
 
Objectives
CMSE is a coordinating organisation of departments and research groups.  It aims at co-operation in the 
field of materials science and the further development of this domain at Ghent University. CMSE activities 
include: education, research in the field of materials science and the industrial applications as well as 
services to the industry.
 
Education
• organisation of seminars and specialised short trainings
• general training activities related to materials science
• improving the image of programmes related to materials science
 
Research
• stimulating the materials science research at doctoral and post-doctoral level in the fields: metals, (bio)

polymers, textiles, chemical and ceramic materials, composites, cement-related materials, electronics, 
wood biology and technology, coatings, other materials.  The objective is to study and develop new 
materials, find new applications of existing materials and optimisation of materials

• stimulating the interdisciplinary and multidisciplinary research, such as research into properties, 
structure, applications, processing, ecological aspects, modelling, life cycle analysis, …

• development of a joint research infrastructure
 
Relation University (Ghent University) and materials science intensive industries
An interactive relation with the industry will be established on the basis of:
• contacts with the industry : the co-ordinator can be contacted for questions and/or advice, to be dealt 

with by the representatives of the departments involved
• the development of performing high-level scientific services to the industry
 

Current Chairman of CMSE: Prof. Paul KIEKENS

Coordinator CMSE:  ir. Els Van der Burght (Els.Vanderburght@UGent.be), tel:+32-9-2645756

http://CMSE.UGent.be
 

CMSE is member of ENMat, the European Network of Materials Research Centres 
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EUROPEAN NETWORK OF 
MATERIALS RESEARCH CENTRES

In 2005 a number of materials research centres from different European countries decided to start up a 
European Network of Materials Research Centres (ENMat).  By the end of 2012, 21 materials research 
centres from all over Europe are a member of ENMat.

 
Mission of the European Network of Materials Research Centres
1. To encourage and strengthen the creation of knowledge, dissemination of results and beneficial use 

in materials science & technology.
2. To be the leading network for materials based innovations for students, researchers, engineers and 

industry in Europe.

 
Objectives
• To create a responsive, flexible, innovative, agile and adaptive network of leading European Materials 

Research Centres.
• To facilitate co-operation in interdisciplinary research, development and training amongst members, 

from fundamental research to innovative application.
• To encourage student and staff mobility and networking amongst members and invited or 

co-operating partners.
• To promote the activities and achievements of the members on a European and global stage.
• To facilitate partnerships amongst members and temporary partners with materials related industries.
• To invigorate Science, Engineering and Technology (SET) outreach through the Network.
• To identify challenges and opportunities in SET and best practice.
• To identify the needs of industry, in particular SMEs, in Europe and implement targeted co-operation 

by seeking high added value for clients/partners/sponsors.
• To respect the highest ethical recommendations to promote Sustainable Development and to 

overcome barriers hindering creativity.

 
ENMat is open to all multidisciplinary research centres in materials sciences in Western and Eastern Europe, 
which cover different topics of materials (e.g. metals, polymers, biomaterials, textiles, ceramics, composites, 
cement-based materials, electronics, semiconductors, wood and wood-based materials, coatings, biofilms, 
chemicals).

 
In March 2012, COST Action MP1105 on “Sustainable flame retardancy for textiles and related materials 
based on nanoparticles substituting conventional chemicals (FLARETEX)” was started, initiated by ENMat. 
The main objective is to form a European multidisciplinary Knowledge Platform on Sustainable Flame 
Retardancy to facilitate the rapid development of fire safe textiles and related materials of low toxicity 
and ecotoxicity, using all the available/novel technologies. In particular, this platform will help to promote 
cooperation between researchers from different scientific disciplines, efficiently exchanging ideas and 
strategies in order to lead developments in fire safety, fire retardants and environmentally friendly fire 
retarded textiles and related materials..
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Current President of ENMat: 
Prof. Malgorzata LEWANDOWSKA, 
Warsaw University of Technology (WUT)
Poland
 
Secretariat ENMat:  
CMSE/UGent 
ir. Els Van der Burght 
Els.Vanderburght@UGent.be 
tel: +32-9-2645756

http://www.ENMat.eu

Registered ENMAT members

• Aalto University, School of Chemical Technology, Dept. Materials Science and Engineering, Espoo, Finland
• AIDICO, Construction Technology Institute, Valencia, Spain
• AIT Austrian Institute of Technology GmbH, Seibersdorf, Austria
• Centre for Materials Science and Engineering  (CMSE), Ghent University, Ghent, Belgium
• Centre for Research and Development of Materials and Technologies (CRDMT) , Prague, Czech  Republic 
• Competence Centre for Materials Science and Technology (CCMX), Ecole Polytechnique Fédérale de 

Lausanne, Switzerland
• Department of Chemistry and Technology of Polymers, Cracow University of Technology (CUT), Cracow, 

Poland
• Department of Materials and Production Engineering, University “Federico II Napoli”, Naples, Italy
• Department of Metallurgy and Materials, University of Birmingham, Birmingham, UK  
• EMPA Swiss Federal Laboratories for Materials Science and Technology, Dübendorf, Switzerland
• Fraunhofer Institute for Ceramic Technologies and Systems (IKTS), Dresden, Germany
• Fundacion ITMA, Llanera, Spain
• Institute of Mechanical Engineering and Industrial Management - INEGI, Porto, Portugal
• Institute of Science and Technology for Ceramics (CNR-ISTEC), Faenza, Italy
• Materials Design Division, Warsaw University of Technology (WUT), Warsaw, Poland
• “Petru Poni” Institute of Macromolecular Chemistry, Iasi, Romania
• SP Materials Research Centre, SP Technical Research Institute of Sweden, Borås, Sweden
• Suleyman Demirel University, Faculty of Arts and Science, Department of Chemistry, Isparta, Turkey
• Universidad Complutense de Madrid, Madrid, Spain
• Université Paris-Est Créteil (UPEC), Paris-Est, France
• VTT Technical Research Centre of Finland, Espoo, Finland
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