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1. Introduction

Faculty of Textile Technology, Uni-
versity of Zagreb, Croatia
(www.ttf.hr) is a scientific educa-
tional institution educating experts
in the undergraduate (B.Sc.), gra-
duate (M.Sc.) and doctoral study
(Ph.D.), and specialist master study
(Mr. spec.) in the scientific field of
textile science.

In line with the Bologna process,
besides basic knowledge in the field
oftechnical, economic and informa-
tion sciences, senior students study
programs of specific modules in
textile materials, fibers, material
testing, textile chemistry and ecol-
ogy, textile design and manage-
ment, clothing engineering and
technology, industrial design of tex-
tiles and clothing.

Education in textile sciences has a
longstanding tradition at the Uni-
versity of Zagreb. In 1960 the fol-
lowing departments were founded
at the Faculty: Department of Tex-
tile Knowledge & Testing and De-
partment of Chemical Textile Tech-
nology, and in 1974 Independent

Survey

The paper gives an overview of new scientific programs and projects at the Fac-
ulty of Textile Technology, University of Zagreb, which were developed accord-
ing to the principles of strategic research plans in the Republic of Croatia and
priority goals of the EU. After international reviewing these scientific programs
and projects were approved and accepted as the government priority project by
the Ministry of Science, Education and Sports of the Republic of Croatia, which
is very important at this moment for the inclusion of Croatian scientists into in-
ternational projects and the utilization of accession funds of the EU. These new
scientific programs and projects in the field of textile science and technology will
constitute main research directives for the period from 2007 to 2012.

Department of Textile Engineering.
The independent Faculty of Textile
Technology of the University of
Zagreb was founded in 1991. A high
quality level of scientific work re-
flected in a large number of pub-
lished papers, in successful manag-
ing and realization of scientific
projects and projects for introduc-
ing new technologies was an impor-
tant prerequisite for founding an
independent faculty.

Nowadays the Faculty of Textile
Technology, University of Zagreb,
as a scientific educational institu-
tion is one of the leading faculties
of'this kind in Europe, where scien-
tific activities in the scientific field
of textile science are especially
stressed. The Faculty employees are
included in the work of important
scientific associations as members
of management bodies of these or-
ganizations (AUTEX, DAAAM
International, the Textile Institute,
ITA, IFKT, AATCC, SDC), and
implements a longstanding contin-
uous exchange of scientists within
the framework of the CEEPUS pro-
gram. The Faculty of Textile Tech-

nology has also developed an im-
portant international collaboration
with university centers and scienti-
fic institutes worldwide.

The high level of scientific work at
the Faculty is based on a high con-
centration of scientists and modern
well-equipped laboratories in the
newly built facilities of the Facul-
ty.

The Faculty of Textile Technology
is in charge of the organization of
the International Textile, Clothing
& Design Conference — Magic
World of Textiles (ITC&DC, http:/
/itede.ttf.hr) which has taken place
every second year in Dubrovnik
since 2002. A large number of sci-
entists from 32 countries of Europe
and the world come to this confe-
rence. [t has become traditional and
is one of the most important Euro-
pean and world conferences on the
scientific field of textile and cloth-
ing technologies, fashion, design
and marketing, and at the same time
the only international scientific con-
ference in this field which is held in
the Republic of Croatia. In addition,
these conferences have become im-
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portant international forums where
presentations and exchange of
knowledge, experiences and results
related to new scientific achieve-
ments in the field of textile and
clothing technology, as well as de-
sign and marketing of textile and
clothing, and a platform for estab-
lishing contacts and international
collaboration of the employees of
the Faculty of Textile Technology.
Next 4th ITC&DC 2008 will be
held at the International Centre of
Croatian Universities in Dubrovnik,
Croatia from October 5" to 8" 2008.

The teaching staff of the Faculty
includes 25 full professors, 13 asso-
ciate professors, 11 assistant profes-
sors and 46 scientific assistants and
junior researchers who also work
within the framework of scientific
projects that were accepted after
international reviewing by the Min-
istry of Science, Education and
Sports of the Republic of Croatia. In
addition, teams of scientists are in-
cluded into bilateral scientific
projects (Austria, Slovenia, and
Great Britain) and projects of the
EU related to FP 6.

According to the principles of the
strategic research plans in the Re-
public of Croatia and priority goals
of the EU new scientific programs
and projects in the field of textile
science and technology for the pe-
riod from 2007 to 2012 were creat-
ed.

After international reviewing these
scientific programs and projects
were approved and accepted as gov-
ernment priority programs by the
relevant ministry, which is very
important at this moment for the
inclusion of Croatian scientists into
international projects and the utili-
zation of accession funds of the EU.

The contemporariness and a high
level of the accepted projects are
contained in the fact that these ac-
cepted projects were published in
International textile and clothing
research register in a special issue
of the International Journal of
Clothing Science and Technology
19 (2007) 6, 71-109, ISSN 0955-

6222, published by Emerald Li-
brary, UK.

Besides a high level of research
work and scientific activity through
the Centre for Development and
Transfer of Textile and Clothing
Technologies and Fashion Design
(CTD), a broad collaboration with
the textile and clothing industry in
creating projects, drawing up sur-
veys, giving expert opinions and
quality testing is expressed.

For the purposes of economy the
Faculty of Textile Technology to-
gether with the Scientific Council
for Technological Development of
the Croatian Academy of Sciences
and Arts and the Croatian Academy
of Engineering organizes the con-
ference Textile Science and Econ-
omy which will be held in January
26, 2008 in Zagreb (http://
tzg.ttf.hr).

More information on all aspects of
activities and work at the Faculty of
Textile Faculty, University of Za-
greb, can be found on the Internet
at www.ttf.hr.

2. Scientific program:
Multifunctional
Materials and Eco-
Processes of Textile
Finishing and Care

Program manager: Prof. emeritus
Ivo Soljaci¢, TTF, Zagreb
(e-mail: ivo.soljacic@ttf.hr)
Introducing the innovative process-
es of textile finishing and care it is
possible to obtain multifunction tex-
tiles of a higher economical value in
accordance with EU regulations for
the future of textile and clothing.
With the aimed modification of fi-
ber structure and properties it would
be possible to produce high per-
formance textiles from waste tex-
tiles, recycled PET or Croatian wool
and flax, which are not enough used
in Croatia. In this respect, the pos-
sibility of development of multi-
functional protective textiles (UV
and EM radiation, resistance to cut-
ting and heat) the processes of tex-
tile materials surface modification,

emphasizing the new sol/gel proce-
dure as well as coating made of
hybrid inorganic-organic polymers
will be performed and combined
with previous ultrasound, laser and
plasma modification. From envi-
ronmental point of view is neces-
sary to apply biodegradable and
non-toxic agents as well as low en-
ergy procedures.

Further multifunctional effects are
expected from alternative method
using microwave energy. Imple-
mentation of the method would pro-
vide better protection of cellulose
materials (textile, wood and paper)
against water, microorganisms,
flame, dust and UV radiation. The
research will focus on the wellness
effects in finishing and UV protec-
tion during laundering. An accent
will be laid on improvement of pri-
mary effects in textile care includ-
ing prevention of environment pol-
lution or poisoning with organic
solvents. Analytical methods for
determination of heavy metal ions
and surfactants on textile materials
and waters will be developed with
respect to the controlling of toxico-
logical properties. The selection of
dyestuff with multifunctional pro-
perties, implementation of nano
technology in dyeing with the pur-
pose of prevention of wastewater
pollution will be of primary interest.
Input and output parameters of wa-
ter, dyes, textiles and their interac-
tions with dyestuffs will be control-
led. Models should predict kinetics,
affinity, exhausting, fixation, and
interaction between different dyes.
The methods of descriptive statis-
tics will be applied. Interdiscipli-
nary of dye is the basis for control
and adjusting of dyes in dyeing
processes and design.

2.1. Scientific project: High
performance textile
materials and added-value
fibres

Principal investigator: Prof. Maja
Andrassy, Ph.D., TTF, Zagreb
(e-mail: maja.andrassy@ttf.hr)
Research staff: Prof. Zvonko
Dragéevi¢, Ph.D.; Prof. Dubravka



Z. DRAGCEVIC et al: New Scientific Programs and Projects at the Faculty of Textile Technology University of Zagreb,
Zagreb, Croatia, Tekstil 56 (7) 438-449 (2007.)

440

Raftaelli, Ph.D.; Prof. Emira Pezelj,
Ph.D.; Assist. Prof. Edita Vujasi-

lecturer; Ruzica Surina, B.Sc.

Project associates: Assoc. Prof.
Majda Sfiligoj-Smole, Ph.D. (Slo-
venia); Zvonko Orehovec, Ph.D.
(Slovenia).

Contemporary global trends of de-
velopment in the field of textile fi-
bres and materials have led to their
increased use in various fields of
industry and technique. Increase in
consumption of these materials has
constantly been recorded and at the
beginning of the 21 century tech-
nical fibres account for half of all
the fibres manufactured. The re-
quirements imposed on fibres and
materials in particular fields of ap-
plication are extraordinary high and
specific. These requirements have
been met through fibre engineering,
i.e. development of new fibre’s ge-
neric types. It can be assumed that
innovative production and finishing
processes, applied to conventional
fibres, will result in their added val-
ue, so that they can be used to de-
sign new fabrics with targeted end-
use properties. Such improvements
in fibre properties and their use in
fabric of added market value and
broader scope of application are
completely in accordance with the
intentions of the EU technological
platform for the future of textile and
garment, and it can also strongly
stimulate the development of
Croatian textile industry and its
competitiveness in the global mar-
ket. This is supported by the fact
that there are considerable research-
es, industrial and raw-material po-
tentials in Croatia, necessary to ac-
complish the goals. Although do-
mestic production is mostly based
on imported fibres, with clearly
defined modifications, domestic fi-
bres, such as wool, flax, etc. that
haven’t been sufficiently used in
Croatian textile industry until now,
could be used for the manufacture
of high-performance textiles. In this
manner, domestic fibres would
cease being waste and would be-
come strategic Croatian raw mate-

rial, as well as a basis of future ra-
tional management of natural re-
sources and a step in approaching
sustainable development trends,
recommended by the EU and UN.
The investigations proposed aim at
establishing the possibilities of
modifying conventional fibres, as
well as developing the methods and
procedures of objective measure-
ment and evaluation of unconven-
tional textile materials, in accor-
dance with specific rules and re-
quirements for individual types of
high-performance textiles, inclu-
ding composites reinforced with fi-
bres of modified properties. The
results obtained will offer the con-
struction of highperformance mate-
rials based on conventional fibres of
added value, their design and opti-
misation in accordance with the
properties of the used fibres and
targeted high end-use properties.

2.2. Scientific project:
Alternative Eco-friendly
Processing and Methods of
Cellulose Modification

Principal investigator: Prof. Dra-
go Katovié¢, Ph.D., TTF, Zagreb
(e-mail: dkatovic@ttf.hr)

Research staff: Prof. emeritus Ivo
Soljaci¢; Assoc. Prof. Sandra
Bischof Vukusi¢, Ph.D.; Prof. Du-
bravka Sver, Ph.D.; M.Sc. Nada
Hains, lecturer; M.Sc. Luka Cavara;
Sandra Flin¢ec-Grgac, B.Sc.

Project associates: Prof. Christian
Schramm (Austria), Ph.D.; Prof.
Charles Q. Yang, Ph.D. (USA);
Assoc. Prof. Radovan Despot,
Ph.D.; Assist. Prof. Branka Lozo,
Ph.D.; Assist. Prof. Jelena Trajko-
vi¢, Ph.D.; M.Sc. Bozo Tomic¢.

One of the requests of European
Union for higher competitiveness of
European market is rebuilding and
reconstruction of traditional indus-
trial sectors, especially textile and
wood industry. According to the
strategical goals of the Republic of
Croatia the project emphasizes the
use of highly sophisticated produc-
tion processes and treatments of
cellulose materials i.e. obtaining

additional and improved character-
istics of wooden and paper materi-
als which can be achieved by using
high-tech processes and by intro-
duction of nano- micro- and bio-
technologies. One of the alternative
methods for replacing the conven-
tional reactants containing formal-
dehyde which were used in textile
and wood treatments so far would
be the modification with eco-friend-
ly agents such as polycarboxylic
acids. Efficiency of these treatments
will be determined quantitatively by
ester crosslinking analytical meth-
ods or by means of isocratic HPLC
and spectrophotometric FTIR meth-
od. Standard methods of textile,
wood and paper material testing
would be used for examining their
protective performance and resist-
ance to weathering conditions.

Part of the proposed project will be
development of optional multifunc-
tional treatment that would provide
better protection of cellulose mate-
rials against microorganisms, UV,
electromagnetic rays, flame, oil or
water. Therefore a particular atten-
tion will be payed to development
and application of the agents which
will not only improve the character-
istics of textile materials but also
give it permanent freshness and pro-
vide additional care and protection
i.e. medical characteristics. Optimi-
sation of alternative processing and
methods will provide ecologically
and economically favourable cha-
racteristics of treated materials. Fur-
ther process optimisation in order to
improve processing quality could
be obtained with new alternative
method using microwave energy.

Improved characteristics obtained
with this method in our previous
research confirm its usability in tex-
tile finishing processes as well as in
chemical modification of wood.
Previous research in this field rep-
resents worldwide novelty which
should be by all means continued.
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2.3. Scientific project: Colours
and Dyes in Processes of
Ecologically Acceptable
Sustainable Development

Principal investigator: Prof. Pur-
dica Parac-Osterman, Ph.D.,
TTF, Zagreb

(e-mail: djparac@ ttf.hr)
Research staff: Prof. Nina Rezek-
Wilson; Assoc. Prof. Darko Grun-
dler, Ph.D.; Assoc. Prof. Nina Kne-
Saurek, Ph.D.; Assist. Prof. Tomis-
lav Rolich, Ph.D.; Martinia Ira
Glogar, Ph.D.; M. Sc. Ana Sutlovi¢;
Vedran Purasevi¢, B.Sc.

Project associates: Assoc. Prof.
Marija Gorensek (Slovenia), Ph.D.;

Assist. Prof. Darko Golob, Ph.D.
(Slovenia).

Scientific contribution to sustaina-
ble development relies on unlimit-
ed support of basic, employable and
developing research. Therefore,
selecting multi-functional dyes (UV
and antibacterial protection, multi-
functional micro capsules), apply-
ing nano-technology in dyeing with
the aim of preventing water contami-
nation, developing new methods
and purifying dyed wastewaters
contributes to sustainable develop-
ment. Both input and output para-
meters of water will be controlled
throughout the entire dyeing proc-
ess: amount of residual dye using
Lamer-Beer absorption model; X,
Y, Z standard spectral characteris-
tics of colour defined by specific
absorption coefficient (SAC) and
water quality defined by BODS,
COD, TOC, AOX, el. conductivity
etc. System of control comprising
advanced models such as fuzzy log-
ic (based on rules) and model based
on physical and chemical process-
es will be developed and applied.
Capital area of research will involve
models of dyeing, colour control
and its correlation to dye as well as
the interactive system of dye con-
trol. Models should describe and
predict kinetics, reactivity, affinity,
exhaustion, fixation and interaction
of solutions containing various dye-
stuffs. Prediction of output and def-
inition of physical and chemical

parameters crucial for controlling
the process will be conducted based
on afore-mentioned models. These
models encompass kinetic models
(acc. Nernst and Langmuir) modi-
fied for dyestuft/fibre-dyestuff/so-
lution interactions. Interdisciplina-
rity of dye within the system of sus-
tainable development is based on
spectral characteristics of colour as
the fundamental model dependent
of employment conditions. Instru-
mental colour measurement is in-
volved in all industrial processes:
textile technology, design, graphic
industry etc., which enables control
implementation and colour harmo-
nization. Application of evolution-
ary algorithms for modelling com-
puter aided design of textiles based
on examinee’s subjective evalua-
tion. Methods of descriptive statis-
tics and statistic reasoning will be
applied within the frame of statistic
analysis. Scientific affirmation will
be computer simulation and in vivo
confirmation. Results will be pub-
licized in adequate scientific jour-
nals and introduced on world con-
gresses. Main goal of the project
will be scientific contribution to
sustainable development directed
towards selection of multi-functio-
nal dyes, employment of nano-tech-
nology in dyeing processes and co-
lour as a system of communication.

2.4. Scientific project:
Multifunctional Human
Protective Textile Materials

Principal investigator: Prof.
Emira Pezelj, Ph.D., TTF, Zagreb
(e-mail: epezelj@ttf.hr)

Research staff: Prof. Maja An-
drassy, Ph.D.; Prof. Ruzica Cunko,
Ph.D.; Assist. Prof. Edita Vujasi-
novi¢, Ph.D.; Antoneta Tomljen-
ovi¢, Ph.D.; Dubravka Gordos,
M.Sc.; Sanja Ercegovi¢ Razié,
M.Sc.; Maja Somogyi, B.Sc.
Project associates: Assoc. Prof.
Vili Bukosek, Ph.D. (Slovenia).

The investigations proposed have
been motivated by the fact that peo-
ple are more and more exposed to
various influences from the envi-

ronment, which can be harmful to
their health. Such harmful influenc-
es are, for example, UV irradiation,
electromagnetic smog, high tempe-
rature, fire, etc. Contemporary tex-
tile materials for personal protection
are required to offer high efficien-
cy, in most cases multifunctionali-
ty, as well as a necessary level of
comfort. The fabrics used are high-
performance ones and interdiscipli-
nary approach is necessary in re-
search dealing with their develop-
ment and manufacture. The thesis
we propose is that the application of
contemporary research results in the
field of materials can be used to
offer a new contribution to the de-
velopment of multifunctional pro-
tective textile materials. The accent
will be given to a purposeful surface
modification of fabrics, using envi-
ronmentally friendly agents and
processes, which is in accordance
with contemporary European trends
of research in the field of materials.
Special attention will be paid to in-
vestigating modifications using the
new sol/gel process, combined with
preceding ultrasound, laser and
plasma treatment of textile surfac-
es. New possibilities of manufactur-
ing efficient protective layers will
be investigated, using various inor-
ganic substances, including func-
tional layers of nano-dimension
made of hybrid inorganic-organic
polymers. The aim is to optimise
modification parameters of achiev-
ing efficient protection from UV
and EM irradiation, as well as to
increase resistance to abrasion, cut-
ting and heat in particular materials,
establishing antimicrobial proper-
ties at the same time. Adequate test-
ing procedures will be established
to evaluate the newly created mate-
rials. New levels of knowledge is
expected to be achieved regarding
correlation of protective properties
and textile fabric composition, as
well as the development of practi-
cal processes of obtaining aimed
fabric modifications and the devel-
opment of the methods of new ma-
terial evaluation. New knowledge
will contribute to the quality of ed-
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ucation in the field of textile mate-
rials. Transfer of knowledge into
actual industrial production is also
expected. The results will be pre-
sented on international conferences
and will be published in relevant
international publications. The ob-
tained results to be obtained could
be used to stimulate manufacture of
new high-performance textile mate-
rials for special purposes in Croatia.

2.5. Scientific project: Ethics
and Ecology in Textile
Finishing and care

Principal investigator: Prof.
Emeritus Ivo Soljacié¢, TTF, Zagreb
(e-mail: ivo.soljacic@ttf.hr)
Research staff: Prof. Ljerka Bok-
i¢, Ph.D.; Assoc. Prof. Tanja Pusié,
Ph.D.; Assist. Prof. Branka Vo-
jnovié, Ph.D.; Iva Rezié¢, M.Sc.;
Mila Nuber, M.Sc.; Ivan Simié,
M.Sc.; Josip Versec, M.Sc.; Jelena
Macan, B.Sc.

Project associates: Prof. Sonja
Sostar-Turk (Slovenia), Ph.D.; As-
soc. Prof. Barbara Simon¢i¢ (Slov-
enia), Ph.D.; Assist. Prof. Sabina
Fijan, Ph.D. (Slovenia).

Modern textile finishing processes
have to fulfill high demands due to
the expectations of new textile ma-
terials properties and their persist-
ence during care. Especially inter-
esting in this respect are the new
production processes of socks
which include implementation of
microcapsules that can release ac-
tive materials for skin moisturizing.
Their primal role is prevention of
dryness, dandruff, and allergenic
reactions of the skin.

The most suitable analytical meth-
ods for determination of durability
to washing, friction and sweat will
be tested. Durability to washing of
products with special properties will
be tested with different amounts of
anionic and cationic tensides in lig-
uid detergents. The mechanism of
adsorption and desorption, their in-
fluence on primary effect of the
treatment, and the influence of the
pH value and the mechanical way of
treatment will be tested. On the

ground of the obtained results, ana-
lytical methods for determination of
micro components in the macro
components of textile materials
should be proposed, without regards
to the specifications of the materi-
als or the method of the treatment.
The testing will involve areview of
the analytical method of each indi-
vidual analytical procedure as well
as its impact on the obtained infor-
mation. The parameters of the ana-
lytical procedure will be worked out
with the purpose of restoration of
historical textile by destructive and
non-destructive methods for the
preservation of national heritage.

European controlling methods of
new materials have ethical demands
involving the human population
health which demands an environ-
mental friendly process. For this
purpose the processes of textile fin-
ishing and care will be optimized.
The possibility of obtaining new
preventive properties, which were
not previously present on the textile
material or improvement of present
protection, will be tested. The im-
pact of washing cycles with deter-
gent and UV absorber on pastel
colored textile materials made of
cotton, polyester and their mixtures
on UPF and the shade change will
be investigated. The quality control
of water and effluents will be based
on the determination of micro quan-
tities of potential allergens, heavy
metals, pesticides, dyes, and ten-
zides. The traces of solvents will be
controlled on the clothing material
and in the air during the chemical
cleaning and further treatment
processing.

3. Scientific program:
Anthropometry, Fit and
Design of Conventional
and Intelligent Clothing

Program manager: Assoc.Prof.
Darko Ujevi¢, Ph.D., TTF, Zagreb
(e-mail: darko.ujevic@ttf.hr)

The program interconnects 4 scien-
tific projects. Based on the results
of anthropometric measurements
taken, complementary elements of

national standards of sizing will be
investigated with descriptions, def-
initions and data for the joint base
within the scope of ISO and EN
standards, and the development of
a computer system for unifying
body measurements of garment
construction.

Measurements at a total of 4 000
test persons in 5 county centers will
be made, with a comparative anal-
ysis of specific differences in sport-
ing population in football, water
polo, rowing, basketball and hand-
ball in relation to the other popula-
tion, enabling an insight into anthro-
pometric specificities.

Investigation, construction and de-
velopment of an original intelligent
article of clothing by developing an
adaptable bed for patients, adapta-
ble ironing machine and measuring
instrument for the multiaxial inves-
tigation of physical-mechanical
properties of technical textile and
joined parts will be done. The aim
of this investigation is to confirm
the possibility of integrating and
connecting the operation of sensors
and microcomputers with algo-
rithms of intelligent behavior and
actuators with independent thermal
protection of an article of clothing
with active, adaptable and intelli-
gent behavior.

Communication possibilities of in-
telligent garment with environment
will be investigated and an intelli-
gent bed for patients, adaptable
ironing machine and instrument for
testing stress will be developed.

By investigating the determination
of the smallest difference in gar-
ment dimension to be perceived, by
developing a series of methods of
objective interval comparison of
garment size and deviation range
connected areas and knitwear fit
will be brought together.

Several dimension elements will be
investigated by using new measur-
ing instruments with experimental
investigation of the influence of the
effects of garment size and visual
design on the perceived body
height.
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The complexity of problems of siz-
ing pantyhose with investigating
different systems of sizing and ba-
sic anthropometric data and proce-
dures of fit testing are included into
the scope of this program.

Introducing, adapting, developing
and using modern numerical meth-
ods of analyzing technical problems
with the aim of improving the use
of engineering methods in the field
of textiles and clothing belong to the
scope of this program.

Numerical modeling of mechanical
behavior of textiles and clothing
together with spatial modeling are
further methods that will be imple-
mented by creating and developing
numerical models suitable for the
application.

3.1. Scientific project:
Intelligent garment and
environment

Principal investigator: Prof. Du-
bravko Rogale, Ph.D., TTF, Za-
greb

(e-mail: dubravko.rogale@ ttf.hr)

Research staff: Prof. Zvonko
Dragcevi¢, Ph.D.; Prof. Maja Vin-
kovi¢; Assoc. Prof. Gojko Nikoli¢,
Ph.D.; Snjezana Fir$t Rogale,
Ph.D.; Slavenka Petrak, Ph.D.;
Goran Cubri¢, B.Sc.

Investigations, construction and
development of intelligent article of
clothing related to its direct environ-
ment by developing an adaptable
bed, adaptable ironing machine and
measuring instrument for multiaxial
testing physical-mechanical proper-
ties of technical textile and joined
parts.

The purpose of the project is that a
research team makes researches re-
sulting in a construction and reali-
zation of the first intelligent gar-
ment whose basic function is active
thermal protection. It contains a
sensor system for monitoring the
values of air temperature inside and
outside of the garment, data bus for
data transfer, microcomputer and
micro controller, and execution de-
vices for the automatic regulation of

thermal protection value. Control-
ling conduction and convection of
the heat of the human body regu-
lates thermal protection in such a
way that based on anthropometric
measurements several types of va-
rious air thermo insulation elastic
chambers are constructed which are
integrated into the construction of
the garment between the outer shell
and lining.

Thermoinsulation chambers consist
of several segments and have a two-
fold function so that by inflating
sealing properties are assumed, and
the heat loss of the human body by
convection can be regulated and the
thickness of the air chambers can be
changed by program, whereby the
heat loss of the human body by con-
duction can to be regulated. Micro-
pneumatic elements and the cham-
bers would be equipped with sen-
sors of air pressure integrated into
them, because depending on air
pressure values in the chambers
there will be defined chamber
forms, their sealing properties and
thickness on which thermal resist-
ance depends. Investigations would
prove that the integration and effi-
cient joint operation of the integrat-
ed sensors, microcomputers with
associated algorithms of intelligent
behaviour and actuators so that an
independent action of the garment
is realized with the aim of thermal
protection whereby the garment
would have the attribute of active,
adaptable and intelligent behaviour
in variable temperature conditions.

Communication possibilities of in-
telligent garment with the environ-
ment would be examined and an
intelligent sick bed, adaptable iron-
ing-machine and an instrument for
testing load would be developed.
They would practically use the
same or very similar sensor, compu-
ter and micropneumatic actuator
systems, connection techniques,
constructions and design as well as
intelligent garment.

3.2. Scientific project:
Computational Modelling in
Engineering Analysis of
Textiles and Garment

Principal investigator: Assist.
Prof. Zeljko Somedi, Ph.D., TTF,
Zagreb

(e-mail: zeljko.somodi@ ttf.hr)

Research staff: Assist. Prof. Ana
Kunstek, Ph.D.; M.Sc. Slavica Bo-
govic, lecturer; Anica Hursa, M.Sc.;
Igor Petrunié¢, M.Sc.

Project associates: Assist. Prof.
Simona Jevsnik (Slovenia), Ph.D.;
Assist. Prof. Daniela Zavec Pav-
lini¢, Ph.D. (Slovenia).

The intention of this project is to
give a contribution to advanced
application of the methods of engi-
neering analysis in the field of tex-
tiles and garment. This goal will be
achieved by introduction, adapta-
tion, elaboration and application of
up-to-date computational methods
in the analyses of problems relevant
for the field of textile and clothing
engineering. Considering the exist-
ing experience and an overview of
questions and problems actual for
the engineering science in the field,
the research is to be undertaken in
anumber of areas, such as: optimal
design of structural reinforcements
in garment based on the finite ele-
ment analysis; three parameter
model of tensile nonlinearity of tex-
tiles; computational evaluation of
post-buckling stable state in predic-
tion and simulation of fabric drape;
general numerical solution of thin
plate bending with application to
optimal grip geometry in automat-
ed work piece manipulation. De-
pending on the timing and realiza-
tion of these researches, there is a
possibility of opening further re-
search areas from the field of com-
putational modelling in mechanics
of textiles and garment, including
the spatial modelling and design of
clothing items. The methods of re-
search to be applied primarily con-
sist of derivation and elaboration of
numerical models suitable for appli-
cation in the problems under con-
sideration, and the development and
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application of computer pro-
grammes based on these models. At
the same time, the plan is to acquire
and apply some of the existing soft-
ware applicable in the problems to
be considered, as well as to prepare
and conduct experimental verifica-
tion of results obtained by compu-
tations.

3.3. Scientific project:
Anthropometric
Measurements and
Adaptation of Garment Size
System

Principal investigator: Assoc.
Prof. Darko Ujevié, Ph.D., TTF,
Zagreb

(e-mail: darko.ujevic@ttf.hr)
Research staff: Prof. Jadranka
Baci¢; Prof. Zoltan Barackaj, Ph.D.;
Prof. Milan Galovi¢, Ph.D.; M.D.
Natasa Kaleboti; Prof. Isak Karabe-
govi¢, Ph.D.; M.D. Irena Kos-
Topi¢; Prof. Tonéi Lazibat, Ph.D.;
Prof. Zlatka Mencl-Bajs; M.D.
Zeljko Mimica; Ph.D. M.D. Vedra-
na Petrovecki; Prof. Dubravko Ro-
gale, Ph.D.; Prof. Andrea Russo;
Prof. Vlasta Szirovicza, Ph.D.; Prof.
Larry C. Wadsworth, Ph.D.; Assoc.
Prof. Gojko Nikoli¢, Ph.D.; Mirko
Drenovac, Ph.D.; Igor Sutlovig,
Ph.D.; M.D. Nadica Skreb-Rakijas-
1¢, M.Sc.; Jadranka Akalovi¢, B.Sc.;
Vinko Barisi¢, B.Sc.; Bajro Boli¢,
B.Sc,; BlaZzenka  Brlobasié
Sajatovié¢, B.Sc.; Ksenija Dolezal,
B.Sc.; Marijan Hrastinski, B.Sc.;
Renata Hrzenjak, B.Sc.; Ivan
Klanac, B.Sc.; Nikol Margeti¢,
B.Sc.; Alem Orli¢, B.Sc.; Zeljko
Petrovi¢, B.Sc.; Irena Sabaric,
B.Sc.; Marija Sutina, B.Sc.; Iva
Berket, B.Sc.

Systematic anthropometric surveys
have been conducted since 1901
with the aim of developing and im-
proving systems for clothing and
footwear sizes. The measurement
results show how a national popu-
lation changes over a period of se-
veral decades in physical build and
size due to a series of factors (food
habits, sports development, genet-
ic predispositions, population mi-
grations, climatic conditions etc.).

Based on the results of anthropo-
metric measurements in the Repub-
lic of Croatia (2004/05) on the sam-
ple of 30,866 test persons aged be-
tween 1 and 82 a statistical analy-
sis of body measurements was per-
formed, a database including 5 ba-
sic studies of sex and age as well as
a new standard for clothing and
footwear was built. These results
enable a significant and stimulating
continuation of scientific research
and a comparison to other national
standards and their contributions to
the creation of systems for clothing
and footwear sizes.

Elements common for national
standards of garment sizing by an
exact approach will be investigated
and analyzed, in particular because
the presumptions of national sys-
tems and starting elements respec-
tively are not universally founded
like intersize intervals which differ
in sizes since the conformity of in-
dividual starting places is missing.

Data will be provided for a common
base with methods of body measur-
ing and size designation of clothes
according to the recommendations
of the Technical Committee TC133
within ISO and EN standards as
well as the design and development
of a sophisticated computer system
(DOV-KO) for unifying all body
measurements and basic garment
construction based on one or all oth-
er sizes.

Within the scope of this project and
based on experience, a very impor-
tant cycle of anthropometric meas-
urements of the sporting population
in football, water polo, rowing, bas-
ketball and handball will be per-
formed. 4 000 test persons from
Zagreb, Osijek, Rijeka, Split and
Dubrovnik will be measured,
whereby specific body differences
and deformations of muscles caused
by longstanding training will be
analyzed.

A comparative analysis of the rep-
resentative sample of the anthropo-
metric measurements of sportsmen
and other population as well as the
investigation of other trends of body

measurements will be performed.
This will enable an exceptional in-
sight into the anthropometric di-
mensions which reflect body shape,
proportionality, composition and
elements of success in sports re-
spectively.

Stadiometar or a new measuring
instrument for continuous measur-
ing body height, foot length and
width will be designed too.

4. Scientific program:
Mathematical
inequalities and
applications

Program manager: Academic
Josip Pecari¢, TTF, Zagreb
(e-mail: pecaric@hazu.hr)

The proposed program “Mathema-
tical inequalities and applications”
represents a natural synthesis of the
following five coherent research
projects: “General inequalities and
applications”, “Bounds for func-
tionals on function spaces”, “Esti-
mates of sums, integrals and inte-
gral transformations”, “Convex
functions and applications”, and
“Inequalities and numerical analy-
sis”, covering related and comple-
mentary topics and research areas in
the theory of mathematical inequa-
lities and its applications. The main
purpose of this research is to con-
tribute to systematic development
of the theory of inequalities and to
its integration in the current trends
in mathematics. Our aim is to cre-
ate a competent team of researchers
whose relevant results and cooper-
ation with other field experts from
Croatia and abroad will contribute
to the promotion of the Croatian
mathematics in the world. Specific
objective of the research is to obtain
further progress in exploring the
following major research direc-
tions: generalizations, refinements
and improvements of some classi-
cal inequalities; inequalities in more
complex abstract algebraic and ge-
ometric structures; different notions
of convex functions and related in-
equalities; inequalities in numerical
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analysis, especially their applica-
tions to numerical integration and
interpolation schemes. Beside these
four areas, we expect advances con-
cerning some new open problems
and research areas related to the
subject of the program which will
appear during next five years. One
of'the aims of this program is to give
overviews of the obtained research
results. We plan to publish at least
five monographs with classical re-
sults and comparative analysis of
results given by members of the
program and other scientists re-
searching in the same field of math-
ematics. All research projects in this
research program will share the ef-
fort to organize international mathe-
matical conference “Mathematical
Inequalities and Applications 2008
(MIA 2008)” (http://mia2008.ele-
math.com/index.asp). Finally, our
aim is to keep and improve rele-
vance and quality of the research
journal “Mathematical Inequalities
and Applications”, the only
Croatian mathematical journal on
SCIE list. Number of esteemed fo-
reign researchers are taking active
part in this program.

4.1. Scientific project: Bounds
for sums, integrals and
integral transforms

Principal investigator: Prof. Ne-
ven Elezovi¢, Ph.D., FER, Zagreb
(e-mail: neven.elezovic@fer.hr)

Research staff: Prof. [lko Brneti¢,
Ph.D.; Prof. Ljubo Maranguni¢,
Ph.D.; Assist. Prof. Andrea Agli¢
Aljinovié¢, Ph.D.; Assist. Prof.
Mario Krni¢, Ph.D.; Tomislav Bur-
i¢, B.Sc.; Sinisa Milic¢i¢, B.Sc.
Project associates: Prof. Lars-Erik
Persson, Ph.D. (Sweden); Prof.
Shoshana Abramovich, Ph.D. (Isra-
el).

The main aim of the project is to
develop some new techniques for
estimates of various types of inte-
grals, integral transforms and its
discrete analogues and its applica-
tion to real and complex functions,
esspecialy to the various class of
special functions. We are planning

to obtain: 1. Further generalization
and improvements of Hilbert and
Hardy-Hilbert type inequalities. 2.
Further improvements of some pre-
viously obtained Ostrowski type
inequalities, trapezoid and midpoint
inequalities using Montgomery
identity, Bernoulli polynomials and
Taylor formula. 3. New versions of
Grus type inequalities using Euler
identity and Fink identity. 4. Further
generalization and extensions of
various identities (such as Euler
integral and discrete formula, Mont-
gomery integral and discrete iden-
tity, etc.) and its applications for
improvements of previously ob-
tained inequalities (such as Os-
trowski type inequalities, Grus type
inequalities, Landau type inequali-
ty, Chebyshev inequality, Feng Qi’s
inequality, etc.). 5. New Ostrowski
type integral inequalities involving
two functions and their derivatives.
6. Establishing the connection be-
tween Euler quadrature formulas
and some previously obtained
weighted generalizations of Euler
identity. 7. Further analysis of some
properties of special functions and
its integral transforms, with appli-
cations especially to the theory of
fractional derivatives and integrals.
8. Developing new techniques using
possible divergent series in calcula-
tion of various fractional integrals
and derivatives. Our intention is
also to collect the main result ob-
tained by members of our group in
the previous projects and the result
which we want to obtain in the near
future in the form of monographs.
In the present time, the project for
three of them is already defined: 1.
Hilbert inequality and its applica-
tions, 2. Gamma functions (Proper-
ties, identities, inequalities for gam-
ma and digamma functions), 3.
Montgomery’s and related identi-
ties.

4.2. Scientific project:
Convex functions and
applications

Principal investigator: Prof.
Marko Matié, Ph.D., PMF, Split
(e-mail: marko.matic@pmfst.hr)

Research staff: Assist. Prof. Mili-
ca Klari¢i¢ Bakula, Ph.D.; Assist.
Prof. Anita Matkovi¢, Ph.D.; Sen-
ka Bani¢, M.Sc.; Josipa Barié,
M.Sc.

Project associates: Prof. Zsolt
Pales, Ph.D. (Hungary); Prof. Ed-
ward Neuman, Ph.D. (USA); Prof.
Yeol Je Cho, Ph.D. (Korea).

In the proposed project we will in-
vestigate convex, generalized con-
vex and related functions, various
identities and inequalities valid for
such classes of functions, and appli-
cations of the obtained results in
other areas of mathematics. Accord-
ing to the results obtained so far by
the investigators the research will be
focused into several interconnected
directions. In the first direction we
will investigate several classes of
generalized convex functions such
as functions with nondecreasing
increment, P-convex functions, m-
convex functions, (a,m)-convex
functions, (2r)-convex functions,
and functions convex on the soor-
dinates. We will try to obtain vari-
ants of Jensen’s inequality and re-
lated inequalities (e.g. Jensen-Stef-
fensen, Slater, Hadamard, Mercer
and other types of inequalities) for
these classes of functions. We will
be able to use some of the obtained
results for proving new variants and
generalizations of inequalities
among various means, as well as for
proving certain new variants of
CebysSev’s and Holder’s inequality.
In the second direction we will
study classes of superquadratic
functions of one and several varia-
bles and their applications to gener-
alizations of various inequalities of
Jensen type and related inequalities.
In the special case when superquad-
ratic functions are nonnegative, and
thus convex, the obtained generali-
zations will be in fact refinements
of known inequalities valid for re-
gular convex functions. This will
enable us to improve various esti-
mates which can be obtained by
applying these inequalities. In the
third direction we will investigate
variants of Jensen’s inequality for
linear functionals and Jensen’s ine-
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quality for selfadjoint operators,
which represent generalizations of
Mercer’s result, and their refine-
ments. The obtained results will be
used for proving monotonicity
properties for potential means of
Mercer type and its generalizations
in terms of quasiarithmetic means.
We will also obtain refinements of
Jensen-Mercer inequality for index
set functions, which will be used to
generalize some of the known ine-
qualities between means of Mercer

type.

4.3. Scientific project: General
inequalities and
applications

Principal investigator: Academic
Josip Pecari¢, TTF, Zagreb
(e-mail: pecaric@hazu.hr)
Research staff: Assoc. Prof. Vi-
dosava Simi¢, Ph.D.; Assoc. Prof.
Vera Culjak, Ph.D.; Assist. Prof.
Ana Vukeli¢, Ph.D.; Jadranka
Mic¢i¢-Hot, Ph.D.; Sandra Kovag,
M.Sc.; Mirna Rodi¢ Lipanovié,
M.Sc.; Kristina Kruli¢, prof.

Project associates: Prof. Giampi-
etro Allasia, Ph.D. (Italy); Prof.
Wing-Sum Cheung, Ph.D. (Hong
Kong); Prof. Leng Gangsong, Ph.D.
(China), Prof. Yuki Seo, Ph.D. (Ja-
pan).

We expect a significant contribution
to world science in theory of ine-
qualities. We will generalize, inter-
polate, sharpen and improve many
general inequalities such as those of
Hardy, Holder, Chebishev, Cauchy,
Cantorovich, Opialov, Hilbert,
Gruss. Also we will investigate and
extend inequalities between means
and theirs conversions, Jensen’s and
others inequalities for real convex
functions and operator convex func-
tions, variation’s inequalities, ine-
qualities in n-normed space, ine-
qualities for simplexes, integral ine-
qualities and other.

4.4. Scientific project: Bounds
for functionals on function
spaces

Principal investigator: Prof. Ivan
Peri¢, Ph.D., PBF, Zagreb
(e-mail: iperic@pbf.hr)

Research staff: Prof. Sanja Varo-
Sanec, Ph.D.; Assoc. Prof. Aleksan-
dra Cizmesija, Ph.D.,; Assist. Prof.
Dijana Ilisevié, Ph.D.; Assist. Prof.
Rajna Raji¢, Ph.D.; Iva Franjié,
Ph.D.; M.Sc. Predrag Vukovié.
Project associates: Prof. Lars-Erik
Persson, Ph.D.(Sweden); Prof.
Shoshana Abramovich Ph.D. (Isra-
el).

The proposed research project is a
natural continuation of a research
under the homonymous research
grant no. 037119 during the years
2002 —2005, which resulted with 26
published papers in relevant inter-
national mathematical journals (7
from CC and further 13 from SCIE
list). A response to those papers
(more than 20 citations in research
journals and books) show that the
considered topics are interesting
and give good arguments to conti-
nue our current research. Besides
this, during the following period we
also want to consider some new in-
teresting open problems and re-
search areas. Objectives of the
project are: to prove new identities
related to the Chebyshev functio-
nal in LP spaces and to use them to
generalize and refine the existing
upper and lower bounds for that
functional; to explore different
forms of the Chebyshev functional
and get related bounds for it in
modules over proper C* and H*
algebras and for p-completely
bounded maps in the Banach alge-
bras setting; to prove mixed-means
inequalities in LP spaces of func-
tions on subsets of R" of different
nontrivial geometries and to use
them in deriving bounds for Hardy’s
and the related geometric mean
operator, the Hardy-Littlewood
maximal function and the Stein
spherical maximal function; to de-
fine and explore mixed operator
power means and Mercer’s means;
to explore properties of h-convex,
superquadratic and other genera-
lized convex functions and to apply
them in obtaining new results in the
theory of inequalities; to explore
different types of function convex-
ity (r-convexity, h-convexity, P-

convexity) in more general geomet-
ric structures, such as Carnot groups
and spaces of non-positive curva-
ture, and to apply them to obtain
new results in the theory of inequa-
lities; to get an universal method,
based on the Euler identities, for
generating quadrature formulae
with an arbitrary number of knots,
preserving sharp error estimates; to
prove some classical inequalities in
the Lebesgue spaces with variable
exponent; to publish books review-
ing the classical and new results on
the Gauss-Polya type inequalities,
Carleman’s inequality and the
Chebyshev functional.

4.5. Scientific project:
Inequalities and numerical
analysis

Principal investigator: Prof.
Nenad Ujevi¢, Ph.D., PMF, Split
(e-mail: ujevic@pmfst.hr)
Research staff: Prof. Ljuban
Dedi¢, Ph.D.; M.Sc. Ambroz Civl-
jak; Jurica Peri¢, B.Sc.

Project associates: Prof. Charles
E.M. Pearce, Ph.D. (Australia);
Prof. Feng Qi, Ph.D. (China).

New results from the fields of math-
ematical inequalities and numerical
analysis will be presented. Special-
ly, we shall consider inequalities in
numerical integration, approxima-
tion theory, abstract spaces and new
quadrature and cubature formulae,
new methods in numerical linear
algebra and optimization. We shall
also consider nonlinear equations.

5. Other projects

5.1. Scientific project: Interface
Phenomena of Active
Multifunctional Textile
Materials

Principal investigator: Prof. Ana
Marija Grancarié¢, Ph.D., TTF,
Zagreb

(e-mail: amgranca@ttf.hr)

This scientific project is being im-
plemented within the framework of
the scientific program Surface
Modification in Multifunctional
Polymer Systems, program mana-
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ger Prof. Jasenka Jelenci¢, Ph.D.,
Faculty of Chemical Engineering
and Technology, University of Za-
greb, Zagreb, Croatia.

Research staff: Assoc. Prof. Tanja
Pusié¢, Ph.D.; Assist. Prof. Zeljko
Penava, Ph.D.; Anita Tarbuk,
M.Sc.; Lea Markovié, B.Sc.

Project associates: Assist. Prof.
Jasenka BiSc¢an, Ph.D.; Ivancdica
Kovacek, Ph.D.; Sonja BeSenski,
M.Sc.

Consultants: Prof. Djamal Ak-
barov, Ph.D. (Uzbekistan); Prof.
Emil Chibowski, Ph.D. (Poland);
Prof. Edward Rybicki, Ph.D. (Po-
land); Prof. Eckhard Schollmeyer,
Ph.D. (Germany); Prof. M. M. C. G.
Warmoeskerken, Ph.D. (Holland).

The goal of the project is synergis-
tic effects of some compounds on
modified textile surfaces for achiev-
ing multifunctionality of textiles.
Interface phenomena of textile sur-
faces with special accent on surface
free energy, zeta potential, electro-
conductivity, adsorption and des-
orption of surfactants and other
compounds usually used in textile
finishing will give a great contribu-
tion to multifunctionality of textile.
The mechanism of adsorption and
desorption of surfactants and other
finishing agents on modified textile
surfaces is expected to be clarified
in the present project.

Different surface modifications,
pretreatment and finishing of tex-
tile, especially cotton and polyester,
will be performed according to Eu-
ropean Technology Platform for the
future of textile and clothing. For
such purpose advance processes
like mercerization, cationization,
alkali, EDTA, other compounds and
enzymes for surface hydrolysis of
PET fabric, optical bleaching, im-
plementation of nano antimicrobi-
al active silver ions and mineral
delivery mechanism, zeolite and
others will be performed. Amino-
functional and other compounds
will be added to azalides for the
synergistic high antimicrobial ef-
fects. In cotton pretreatment enzy-
matic scouring will be applied us-

ing enzymes pectinase and the new-
est cutinase, for removal of pectins
and biopolymers from cotton impu-
rities with lipophylic character, in-
stead of ecologically unfavourable
alkali scouring. The goal of the
project is synergistic effects of some
compounds on modified textile sur-
face.

Interface phenomena of the new
textile materials produced from
electroconductive, low electro re-
sistance fibres will be investigated
for the purpose of static electricity
and electromagnetic protection and
for its implementation as sensors or
other electronic devices in intelli-
gent textiles. Traditional protection
and aesthetic role of textile will be
spread in active textile multifunc-
tionality. Project will deal with elek-
trokinetic phenomena (zeta poten-
tial, isoelectric point, IEP, point of
zero charge, PZC, surface electrical
charge, surface free energy), hy-
drophility and hydrophobilicity,
whiteness, fluorescence and phos-
phorescence, friction, fabric cover
factor, elasticity, air and water va-
por permeability of textile materi-
als and their protection on UV ra-
diation, microbes and fungi, cold-
ness, heat and flame, static electric-
ity and electromagnetic field.

5.2. Scientific project:
Advanced Technical Woven
Fabrics and Processes

Principal investigator: Assoc.
Prof. Stana Kovacéevi¢, Ph.D.,
TTF, Zagreb

(e-mail: stana.kovacevic@ttf.hr)

Research staff: Assist. Prof. And-
rea Paveti¢; Assist. Prof. Zeljko
Penava, Ph.D.; M.Sc. Josip Hadina,
lecturer; M.Sc. Valent Strmecki,
lecturer; Dubravka Gordos, M.Sc.;
Prof. Biserka Vuljani¢; Nikol Mar-
geti¢, B.Sc.; Ivana Schwarz, B.Sc.;
Irena Sabari¢, B.Sc.

Project associates: Prof. Vladimir
Oreskovi¢, Ph.D.; Assoc. Prof.
Krste Dimitrovski (Slovenia),
Ph.D.; Blago Brki¢, Ph.D.; Diana
Franuli¢ Sari¢, M.Sc.

The subject of this project is ad-
vanced technical woven fabrics and
processes. They are intended for the
use in interior decoration, transpor-
tation, industrial and medical pur-
poses, tapestry and the like. These
fabrics contain raw materials in
common, and domestic wool and
linen yarn as well as glass and car-
bon yarn will be preferred, but ot-
her natural raw materials will be used
too, yarns of chemical fibers from
synthetic polymers and “smart”
yarns. The aim of this research is to
find the most optimal raw material
and fabric construction and to make
acommercially acceptable, qualita-
tive, healthy, comfortable and smart
technical fabric. Basic investiga-
tions will include: physical-me-
chanical, thermal, relaxation and
elongation properties, dimensional
stability, abrasion, effect of sun
rays, inflammability, air permeabi-
lity, water repellency, degradation
and the investigation of these pro-
perties depending on fabric applica-
tion. The scope of investigation will
include technical fabrics intended
for use in civil engineering, trans-
portation and household (3D fabrics
for composites, fabrics for seat cov-
ers, furnishing fabrics etc.) on
which high requirements are set,
such as: safety, resistance, comfort
and aesthetics. Technical fabrics for
industrial purposes such as filter
fabrics and fabrics for composites
which are of great importance for
better utilization and productivity,
and still more important in terms of
ecological protection of environ-
ment, will be investigated. Healthy
fabrics in medical terms from natu-
ral raw, and generally fabrics with
various properties and applications
subjected to additional treatments
according to health standards. Part
ofthe project will be directed at the
investigation and revival of
Croatian eco and ethno heritage,
including the manufacture of tapes-
try, blankets and mats interwoven
with art and skill of weaving, using
domestic raw materials. The aim of
this research is that tapestry authen-
ticity and originality of work of art
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represent a unique value. The sig-
nificance of this project is to revive
the processing of domestic wool
and flax in parallel with the inves-
tigation of new constructions and
forms of glass technical fabrics, and
new materials processed by new
technologies. Several technical fab-
rics replicated in this project will
serve as an encouragement for
processing domestic wool and flax
in smaller batches in karts regions
of Croatia.

5.3. Scientific project:
Ergonomic design of the
worker-furniture-
enviroment system

Principal investigator: Prof. Bu-
dimir Mijovié, Ph.D., TTF, Zagreb
(e-mail: budimir.mijovic@ttf.hr)
Research staff: Prof. emeritus
Dragutin Tabor$ak; Prof. Miroslav
Skoko, Ph:D.; Prof. Salah-Eldien
Omer, Ph.D.; Jovan Vuéinié, Ph.D.;
Ljuba Skovrlj, Ph.D.; M.Sc. Jasen-
ka Pivac, lecturer; Nenad Mustapic,
M.Sc.

Sitting furniture should enable the
worker to take an optimal bodily
sitting posture, ensuring active and
dynamic sitting. A long-lasting and
non-ergonomic bodily posture in
this position causes uncomfortable
sitting. Defining optimal working
postures and strains makes a contri-
bution to the reduction of necessary
energy and facilitates working and
circulation functions. The total
work space should be designed in
compliance with all criteria of the
working posture and technical re-
quirements. It is necessary to know
the worker well, his working capa-
bilities, work place and work met-
hods to ensure an optimal working
environment. Furniture dimensions
and workplace, surrounding the fur-
niture, regarding its optimal utiliza-
tion, should be harmonized with the
worker’s anthropometric sizes. Re-
search methods are experimental,
theoretical and numerical. Func-
tional dependences of the worker-
furniture-environment system will
be investigated, based on ergonom-

ic postulates in order to find optimal
conditions between work humani-
zation and productivity. Investiga-
tions are determined by measuring
and recording typical working pos-
tures as well as conditions of exces-
sive workload. Using digitally
scanned 3D anthropometric charac-
teristics of the human body, a digi-
tal 3D biomechanical model is ob-
tained, taking account of the appro-
priate kinematic-dynamic motion
rules and the construction of the
inner skeleton. 3D program applica-
tions with advanced automated de-
fined anthropometric and ergono-
mic features of biomechanical mo-
dels and digital figures will be re-
corded. A 3D visualization of the
workplace by using a computer-
based 3D model of furniture and
computer-based character anima-
tions of workers will be performed.
By using computer 3D program
solutions, the prototype is substitu-
ted by 3D models on which all nec-
essary designs and changes in real
time have been carried out interac-
tively. Computer visualization will
be used to perform a biomechanical
analysis of movements based on the
real correlation within the space of
the interaction of workers and be-
longing working environment on
the obtained 3D models of workers
and workspace. It is necessary to
analyze the workspace and time
studies of motion accurately. The
3D virtual model will enable a de-
tailed biomechanical analysis of
motion, speed and acceleration and
more designer’s solutions of furni-
ture with biomechanical and ergo-
nomic parameters. Detrimental im-
pact of too a high noise on workers
as well as efficient procedures of
noise reduction will be investigated.
Special attention will be focused on
detrimental action of microclima-tic
conditions regarding technologi-
cal requirements of the industry.
The optimization of work energy
during the performance of the work
by the worker will be performed to
lessen fatigue and to remove exces-
sive workload and to reduce sick-
leaves. The performance of these

investigations will result in ergo-
nomic technical-economic design
of the interactive work-furniture-
environment system which is of
great importance for the develop-
ment of the Republic of Croatia and
elsewhere in the world.

5.4. Scientific project:
Multifunctional technical
nonwoven and knitted
textiles, composites and
yarns

Principal investigator: Assoc.
Prof. Zenun Skenderi, Ph.D., TTF,
Zagreb

(e-mail: zenun.skenderi@ttf.hr)

Research staff: Prof. Alka Miheli¢-
Bogdani¢, Ph.D.; Prof. Miroslav
Srdjak, Ph.D.; Vesna Marija Potocic¢
Matkovi¢, M.Sc.; Ivana Salopek,
M.Sc.; BoZzo Tomié, M.Sc.; Draga-
na Kopitar, B.Sc.

Project associates: Prof. Momir
Nikoli¢, Ph.D. (Slovenia).

Further dislocation of the textile
production from developed coun-
tries into Asia is a basic characte-
ristic for the world textile industry
today. In the field of technical tex-
tiles profound resistance is felt
against relocation. An increase in
the production of technical textiles
is recorded due to a permanent ex-
pansion of the application range. It
is used in: transportation, industry,
medicine, hygiene, household, gar-
ment industry, agriculture, fishing
trade, civil engineering, sport, safe-
ty, ecology etc. Nonwovens make
the most significant contribution to
the development of technical tex-
tiles. Over last decades the technol-
ogy of nonwovens production has
experienced a rapid development,
and the production of late years has
registered an annual increase of
approx. 10%. A significant applica-
tion range for technical textiles or
geotextiles is civil engineering, in
particular road building. In addition
to woven, knitted and similar struc-
tures, nonwovens play a predomi-
nant role with a share of approx.
75% in 2005. The most important
functions of geotextiles are: separa-
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tion of weak soil, reinforcement of
soil or elements of building struc-
tures, filtration and drainage. Geo-
textile properties are: stability, uni-
form structure, small thickness,
high strength and stretching, poro-
sity, small surface mass and water
permeability. Various applications
require a more or less marked par-
ticular structure and characteristic.
The first part of the project will deal
with various structures and proper-
ties of technical textiles based on
nonwoven and knitted structures, in
particular on geotextiles. Moreover,
manufacturing technologies of tech-
nical textiles and knitted materials
as well as their controlling parame-
ters will be discussed. Conventional
technologies such as: spinning,
weaving, knitting and clothing tech-
nology will probably not withstand
the competitiveness coming from
Asia. Besides, relocation of the
manufacture of manmade fibres into
the Far East is taking place. It is
undoubtedly the case that only those
disposing of raw materials and
enough knowledge to produce and
sell high-quality products will have
the chances of survival on the mar-
ket. The investigation of possibili-
ties of manufacturing from coarser
sorts of wool which have similar
fineness as domestic wool and the
investigation of their possible use
for products such as carpets and
several articles of clothing will be
within the scope of this project. The
limit of fibre spinnability, typical
stress-strain curves, yarn behaviour
in cyclic examinations of elongation
properties, surface friction and yarn
hairiness.

5.5. Scientific project: Design
and manufacture of nets for
the protection of fruit and
vegetables against hail

Principal investigator: Assoc.
Prof. Zlatko Vrljicak, Ph.D., TTF,
Zagreb

(e-mail: zlatko.vrljicak@ttf.hr)

Research staff: M.Sc. Josip Hadi-
na, lecturer; M.Sc. Tomislav Koren,
lecturer; M.Sc. Valent Strmecki,
lecturer

Project associates: KreSimir
Hajdarovi¢, Ph.D.; Ivan Basnec,
M.Sc.

Approximately 7% of Croatian fruit
is present on the Croatian market.
The production and sales of
Croatian fruit can be quadrupled
and sold at present prices on the
Croatian market, but as first class
fruit. Over the last ten years The
Ministry of Finance received dama-
ge reports worth more than 100
million kuna which were caused by
hail. Fruit, vegetables, plants, flow-
ers, nursery gardens, and animals,
material resources: houses, agricul-
tural machinery, automobiles and
the like get damaged. Up to now
rockets have been used to ensure
hail protection of fruit and vegeta-
bles.

On account of a rapid increase in the
volume of air transport this tech-
nique is less used and is substituted
by using protection nets. Several
more developed and neighbouring
European countries have started
using nets for the protection of fruit
and vegetables against hail. Within
the scope of this project systems of
applying protection nets in Europe-
an countries and their use in Croatia

would be studied. The emphasis
here would be on the safety of or-
chards, new plants or crops and how
to pay compensation for damages
by hail. Appropriate protection nets
would be designed and manufac-
tured for particular agricultural
products and then installed on plan-
tations. Net construction depends
on the application so that protection
nets of various widths, shapes, co-
lours and structures with special
emphasis on the raw material for the
production of nets and for shadow-
ing the area to be covered. Across
Croatia nets would be offered to the
registered fruit growers for use.
During the first year of the project
a fruit grower would be offered
1000 m? of nets without charge with
the aim that he buys the same quan-
tity (ratio 1:1) and that he should
cover only one part of his planta-
tion. By continuous monitoring or-
chards all changes under the nets
would be analyzed and then com-
pared to the results obtained outside
the nets. Over the period of five
years relevant conclusions about the
use of nets for the protection of fruit
and vegetables against hail can be
made. Itis to be emphasized that the
nets, which protect agricultural
productsagainst hail, can protect
against sun, birds, animals etc. By
adequate use of the above men-
tioned nets it is to expect that yield
per hectare will be increased as well
as fruit quality. Up to now our fruit
growers have collected less than
50% of first class fruit, but using
nets it can be expected to increase
this limit over 80%. In this way,
when Croatia enters into the Euro-
pean Union, we can sell our quality
fruits on our market and compete on
international markets.



