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Word of the organizers

We are aware of a different problems that¢ tontamporary economy suffer.
Research capacities are limited and infrastructiggoorly developed. Companies fall
in using the contemporary knowledge and speciatinatarely promote innovation and
commercialization, poorly manage research factitend technology transfer. All this
ultimately leads to their inadequate capacitiesmeet market demands, as well as
lagging in a regional development and a low contpetiess. The organizers are going
to prepare the series of free seminars, confereacesround tables for the economy,
small and medium enterprises, with the goal toodtice new capacities and the
possibilities of the technology development. Thes drganizers want to encourage
technology transfer, development projects and iatieg work, as well as develop
awareness of the importance of intellectual propegrotection. In a product
development, from concept to its production, adleynent in achieving market success,
is time. With ever stringent market requirements trends in increasing product
individualization (personalization) become more iobg, and there are fewer products
of mass consumption. Alternative solutions in patidn are increasingly being used to
meet such conditions in the development and pramucthe organizers' intention is to
introduce new methods and technologies to our niarke well as to inform the
engineers, designers, contractors and investorauatiee possibilities and advantages of
new methods and technologies, as well as prododtseir technical and financial form.
The aim is to bring closer new 2tentury technologies, that are in use in developed
countries, to professional public in above mentimrenferences, seminars and round
tables. With their development trends and achiemésnenew technologies can
contribute to the development of both small and iomeized enterprises and large
companies, and thus to develop the local commimityhich they operate. The goals of
conferences, seminars and round tables is that fagturing companies as well as
research and development institutions become mareli&r with the latest technical
and technological achievements in the field of tesknologies used in the 2gentury.

Sarajevo, 28 May 2019 THE ORGANIZERS
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Uvodna rija* organizatora

Uqili smo veliki problem danaSnjeg gospodarstvaralivacki su kapaciteti
ograniceni, infrastruktura slabo razvijena, kompanije z@ajis za suvremenim znanjem i
specijalizacijama, rijetko promoviraju inovacijekibmercijalizacije, slabo se upravlja
istraZivackim kapacitetima i transferom tehnologija&to u konanici dovodi do
neadekvatnih kapaciteta kompanija za odgovor natjead trZiSta, zaostajanja u
regionalnom razvoju i niskoj konkurentnosti. Orgaatori pripremaju seriju besplatnih
seminara, konferencija i okruglistolova za privredu, mala i srednja podéaena
kojima ih Zele upoznati s novim kapacitetima i miogstima koje nude. Time tafer
Zele potaknuti transfer tehnologije, razvojne pkbge inovativni rad i razviti svijest o
vaznosti zastite intelektualnog vlasnist¥i razvoju proizvodaod ideje do njegove
proizvodnje, kljdni element u postizanju uspjeha na trziStu jeewng. Uz sve oStrije
zahtjeve trziSta, dtiji su i trendovi u porastu individualizacije (psonalizacije)
proizvoda, a sve je manje proizvoda masovne pggo¥ako bi se udovoljilo takvim
uvjetima pri razvoju i proizvodnji, sve se viSenpenjuju alternativna rjeSenja u
proizvodnji.Namjera je organizatora pribliziti nove metode ht®logije naSem trzistu i
upoznati inZenjere, projektante, izZade, te investitore 0 mogmostima i prednostima
novih metoda i tehnologij&ao i proizvoda u njihovom teldiom i financijskom obliku.
Strunoj javnosti ovakvim konferencijama, seminarimakruglim stolovima Zzelimo
pribliziti nove tehnologije 21. stolja koje su u upotrebi u razvijenim zemljama u
svijetu. Nove tehnologije svojim trendovima razvbjdostign#ima mogu doprinijeti
razvoju kako malih i srednjih poduze takoi velikin kompanijate na taj ndin razuviti
lokalnu zajednicu u kojoj djeluju. Ciljevi konferja, seminara i okruglih stolovae
biti takvi da proizvodnim tvrtkama i razvojno-istigackim institucijama priblize
najnovija tehniko-tehnoloSka dostigda na podrdju novih tehnologija koje se koriste
u 21. stoljéu.

Sarajevo, 28. maj,2019.god. ORGANIZATORI
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PREFACE

Modern industrial production is exposed to manfluences and problems that prevent the
strengthening of market competitiveness. Let ustiorera few of them: materials and raw
materials are constantly becoming more expensivel some even disappear, so a suitable
replacement should be found; mass production disapgp and large series manufacturing
decreases, while small-scale and medium serial ygtion increases to some extent; new
production philosophy demands and prefers highlycated personnel able to successfully
implement new technologies; technologies, as veekreowledge, quickly become obsolete, which
requires lifelong learning, i. e. constant updateatready acquired knowledge; environmental
requirements are stronger and higher, which incesasompanies' costs and funds to invest in
equipment (there is a demand for pollution and washterials reduction, greater work safety,
recycling, etc.); market is full of various goodsdaproducts of questionable quality from medium
developed countries and often with dumping pritlesre are ever increasing demands for wage
increases, which forces the owners to dislocaté fmduction facilities or move to countries
with cheaper labor force; increased education afspanel affects their mobility and increase of
fluctuation, as well as greater opportunities iretbhoice of better jobs, so that they make more
use of their intellectual and emotional capabibtieghereby changing the mental structure of
employees; customers are increasingly looking fgoad design, durability and good price, with
a wide range of support and service, not just adpiat; customers' knowledge is increasing, thus
causing the increase in requirements that a produast be flawless in every respect, rather
«ideal» (well designed, reliable, stylish, econaahic etc.).To successfully solve the
abovementioned requirements, there are new techiuallp production, organizational and other
methods and models that ensure the improvement naodernization of production in the
preparation phase (modern methods of product desigethods for modeling, simulation and
optimization of products and production programoletionary methods — methods of artificial
intelligence, software and computer hardware), &l &s in the realization phase of production
(flexibility, innovation, productivity, automatioproduct quality) we can name it all with a single
word "Industry 4.0", which is already present ardums, but its concept is not widespread.

The main objectives of the conference are:

o Transfer of new and high technologies towardsdineelopment of scientific research work and
implementation in production, in order to achieeehnological and economic growth production
in companies
o Transfer of innovations and practical knowledgel aesults of our own research, with the aim of
strengthening competitiveness of companies.

> Promotion of technological and economic feasipitif applying new technologies in
companies' industrial productioas well as "Industry 4.0".

> Organizing and conducting education to preparengpeople for jobs will be in the future, to
use technologies that will be, discovered, for cetitipeness that will be global.

> Performing training courses in new technologiesmduiction and business systems, integrated
product development, implementation and maintenaroguality systems, production logistics,
acquisition of competitive ability in the markétetapplication of modern methods in production
management, the development of modern and sudcessduction, etc.

o Education of the implementation of "Industry 4vlith the aim of improving many aspects of
human life.

Sarajevo, 28 May 2019 THE ORGANIZERS
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PREDGOVOR

Suvremena industrijska proizvodnja je izloZzena rimagtjecajima i problemima koji ometaju
jacanje konkurentnosti na trziStu. Evo samo nekih ¢H: rmaterijali i sirovine neprestano
poskupljuju, a neki i nestaju, pa im valjadhadgovarajiu zamjenu; masovna proizvodnja
nestaje, a velikoserijska se smanjuje, dok rasteseajska i donekle srednjeserijska proizvodnja;
nova proizvodna filozofija uvjetuje, preferira vigo educirane kadrove sposobne da uspjesno
implementiraju nove tehnologije; tehnologije kaoznanja brzo zastarijevaju, Sto zahtijeva
cjelozivotno denje, odnosno stalno osvjeZavanjé st'enih znanja; sve su ostriji i vieekoloSki
zahtjevi, Sto poduZama povéava troSkove i sredstva za investiranje u opremafziise smanjenje
zagafivanja i otpadnih materijala, V@& sigurnost u procesu rada, reciklaza otpada i $tJiSte je
sve punije raznovrsnim proizvodima ali i proizvodirapitne kvalitete iz srednje razvijenih
zemalja icesto s damping cijenama; sve sdimhtjevi za porastom pfa, Sto vlasnike prisiljava
da svoje proizvodne pogone dislociraju, odnosnesele u zemlje sa jeftinijom radnom snagom;
porast obrazovanosti kadrova sve viSe dgj@ma njihovu mobilnost i porast fluktuacije, te‘ere
mogunosti u izboru boljih radnih mjesta, kako bi vigziktili svoje intelektualne i emocionalne
mogunosti, cime se mijenja mentalna struktura zaposlenih; kup@ viSe traZze dobar dizajn,
trajnost i povoljnu cijenu proizvoda, uz Siroki asman i servisne usluge, a ne samo proizvod;
znanje kupaca sve jedes zbogiega nastaju i sve ¥ezahtjevi da proizvod mora biti bez greSke u
svakom pogledu, bolje deno «idealan» (dobro dizajniran, pouzdan, modeskmnoman itd.).
Za uspjesSno rjeSavanje navedenih zahtjeva postyje tehnoloske, proizvodne, organizacijske i
druge metode i modeli koji osiguravaju unagerje i modernizaciju proizvodnje u fazi pripreme
(moderne metode oblikovanja proizvoda, metode riradg, simulacije i optimizacije proizvoda
i programa proizvodnje, evolucijske metode-metoaigetne inteligencije, softverske ictmalne
tehnike), kao i u fazi realizacije proizvodnje K8iilnost, inovativnost, proizvodnost,
automatizacija, kvaliteta proizvoda),sve to moZemapvati jednom rijé& ,Industrija 4.0, koja je
ved prisutna oko nas ali njen koncept nije dovoljnspeostranjen.

Osnovni ciljevi odrZzavanja konferencije su slijafle

o Transfer novih i visokih tehnologija u pravcu rajvnawnoistrazivakog rada i
implementacije u proizvodnji, s ciliem ostvaretganoloskog i ekonomskog rasta
proizvodnje u kompanijama.

o Transfer inovacija i prakénih znanja i rezultata vlastitih istraZivanja, djem jacanja
konkurentske sposobnosti kompanija.

> Promocija tehnoloSke i ekonomske opravdanostijprimnovih tehnologija u
industrijskoj proizvodnji u kompanijama, kao i“Insluije 4.0".

o Organiziranje i izvdenje edukacija da pripreme mlade ljude za poslmjece biti u
budwnosti, kako bi koristili tehnologije kaje biti u buddnosti, za konkurentnost koja
biti globalna.

o lzvafenje edukacijskih predavanja iz novih tehnologjijegizvodnih i poslovnih sistema,
integriranog razvoja proizvoda, udenja i odrZzanja sistema kvalitete, logistike proidnje,
stjecanja konkurentske sposobnosti na trziStu, jprismn modernih metoda u upravljanju
proizvodnjom, razvoju moderne i uspjesne proizvediyg.

o Edukacija o opravdanosti implementaciji ,Indus&ig.0“ sa ciliem poboljSanja mnogih
aspekata ljudskog Zivota.

Sarajevo, 28. maj,2019.god. ORGANIZATORI
/ %/ /,%1
Vg /&
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Irfan Mirza, Microsoft, Seattle \
Director of Regulatory Compliance and
' Research Operations Microsoft
Seattle

USA

Topic: “DEVELOPMENT AND APPLICATION OF
ARTIFICIAL INTELLIGENCE AND QUANTUM
COMPUTERS”

Biography:

Irfan Mirza a world-class leader with demonstratedccess in envisioning and
landing transformation. Currently envisioning a pdigm shift in digital rights

strategy for health data. Previously led a fourdygransformation of Microsoft's

commercial capabilities in online and cloud sergiceesulting in $5.5 billion of

annual revenue in FY 2015 and $6.4 billion in FYL&0l lead a team of world-
class strategists who are laser-focused on comm&kie compliance and
operations programs that enable Microsoft's Ariélcintelligence + Research

(AI+R) organization to be the value creation engfoe the company. My team
ensures that our information and services are pristeé as we accelerate
innovation through research teams across the glebe are driving advances in
cutting-edge technology areas such as Artificialteligence, Quantum

computing, and Cryptography. My areas of respoligibinclude development
and management of key strategies in Regulatory Gange, Release and Risk
Management programs, and PhD Research Intern progra

N /
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Prof. Rainer Leupers, PhD \
RWTH Aachen University

Faculty of Electrical Engineering and
Information Technology

Aachen

Germany

Topic: “EMBEDDED MULTICORE HW/SW DESIGN — AN
ENABLING TECHNOLOGY FOR FUTURE ICT”

Biography:

Professor Rainer Leupers received the M.Sc. (Dipl.-Inform.) and Ph.D. (Dr.
rer. nat.) degrees in Computer Science with honors from TU Dortmund in 1992
and 1997. From 1997-2001 he was the chief engineer at the Embedded
Systems chair at TU Dortmund. In 2002, he joined RWTH Aachen University as
a professor for Software for Systems on Silicon. His research comprises
software development tools, processor architectures, and system-level
electronic design automation, with focus on application-specific multicore
systems. He published numerous books and technical papers and served in
committees of the leading international EDA conferences. He received various
scientific awards, including Best Paper Awards at DAC and twice at DATE, as
well as several industrial awards. Dr. Leupers is also engaged as an
entrepreneur and in turning novel technologies into innovations. He holds
several patents on system-on-chip design technologies and has been a co-
founder of LISATek (now with Synopsys), Silexica, and Secure Elements. He
has served as consultant for various companies, as an expert for the European
Commission, and in the management boards of large-scale projects like
HiPEAC and UMIC. He is the coordinator of EU projects TETRACOM and
TETRAMAX on academia/industry technology transfer.

N /
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Prof. Abdulnaser Sayma, Ph \
Centre for Compressor Technology,

City University London

ECIV OHE

United Kingdom

Topic: “MIRCO TURBINES FOR SOLAR POWER AND

WASTE HEAT RECOVERY”
Biography:
Professor Sayma obtained BSc in Mechanical Engingeavith Distinction from
Birzeit University in Palestine in 1987, MSc in Eme Technology from Salford
University in 1990 and PhD from UMIST in 1994. kiesis topic was Finite
Element model for dense gas dispersion in the gihwe. He joined the
Aeronautics department at Imperial College Londori994 on EPSRC funded
project as a research assistant where he workedhendevelopment of an
external aerodynamic compressible flow model iniidg boundary layer
grids and viscous effects in the Euler solver.
In 1996, he joined the Rolls Royce Vibration Unsitgr Technology Centre
(VUTC) at the Department of Mechanical Engineeringiperial College
London, where he stayed for about 9 years. He megpd to a Research Fellow,
Senior Research Fellow and then Principal Resedetiow. In 2001, he was
awarded the title Rolls Royce reaserch fellow apénal College and in 2003
he was awarded a Royal Academy of Engineering E&w@search Fellow co-
funded by Rolls-Royce Plc. During his spell at YH8TC, he was one of two
main developers for the unsteady aerodynamics ardetatisity code AU3D
which has been the main aeroelasticity system adtsRRoyce. He also
contributed to several major aero-engine projectxluding analysis of
compressors, fans, turbines, rotating cavitiesaket and bypass ducts and
downstream nozzles. In 2005 he became a Senioureedh Computational
Mechanics at Brunel University. A year later, he swgiven a Chair in
Computational Fluid Dynamics at the University afsSex where he worked at
the Thermo-Fluid Mechanics Research Centre (TFMRICthe Department of
Engineering and Design. He continued to lead reseain unsteady
compressible flow in turbomacinery, where he foduse industrial gas turbines
and micro-gas turbines. He held several senior aistrative positions, the last
of which was the Director of Research and KnowleBgehange for the School
of Engineering and Informatics. He also introducedew MSc in Sustainable

Energy Technology. /

XVI Editors: Isak Karabegovj Zijad Haznadar, Sead P@Si



5" International Conference
,NEW TECHNOLOGIES, DEVELOPMENT AND APPLICATION" 190719
27-29 June 2019 Sarajevo, Bosnia and Herzegovina

/ Prof. Sadko MandZuka, Ph \

- Intelligent Transport System Departm
Faculty of Traffic and Transport Scienc:
University of Zagreb

Zagreb, CROATIA
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~

Topic: , INTELLIGENT MOBILITY”

Biography:

Prof. SadkoMandZuka is a professor at the Facuftyimaffic and Transport
Sciences, University of Zagreb. He received BSc Er880), MSc. (1992), and
Ph.D. (2003) degrees in automatic control from thaculty of Electrical
Engineering, University of Zagreb. Prof. MandZula durrently Head of
Intelligent Transport System Department. He hasveirperience in the area of
Intelligent Transport System, Traffic modeling, &lag vessels control, hydro-
technical systems control, etc. He had the oppdstio work both in academic
and industrial environments including “Brodarskistitute Ltd”, consulting in
the Innovation Area for SME’s, etc. He was a prbjeader and collaborating
member of several EU and national Research & Deraknt projects. Prof.
MandZuka is president of ITS Croatia, associate begnof Croatian Academy
of Engineering, member of Scientific Council foaffic - Croatian Academy of
Sciences and Arts, Founding member of Croatian RoB®sociation, member
of IFAC Technical Committee on Transportation arehi¢le Systems, member
of IEEE Intelligent Transportation Systems Sociatic. He is Engineering
Applications Section Editor of the international iesttific journal “An
International Journal of Control and Optimizatiom:heories & Applications
(IJOCTA)". Also, he is a member of the editorialabd of international
scientific journal International Journal of Intefjent Transportation Systems
Research (Springer) and the national journal “Cestenostovi (Roads and
Bridges)”. Finally, he has served in the programrouoittees and as reviewer at
several international congress and conferencesisHauthor of more than 100
internationally reviewed publications.

\_ /
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Prof. Zoran Miljkovié, PhD \
University of Belgrade - Faculty of Mechanical
Engineering

Department of Production Engineer

Laboratory for Industrial Robotics and Artificis
Intelligence (ROBOTIC:

Belgrade, Serbi

Topic: “SINGLE MOBILE ROBOT SCHEDULING
PROBLEM: A SURVEY OF CURRENT BIOLOGICALLY
INSPIRED ALGORITHMS, RESEARCH CHALLENGES AND

REAL-WORLD APPLICATIONS”
Biography:
Professor Zoran Miljkoviis a Full Professor in Production Engineering het
University of Belgrade - Faculty of Mechanical Emggring. Professor Zoran
Miljkovi¢ is a Head of Laboratory for Industrial Robotics darArtificial
Intelligence (ROBOTICS) within the Department obdRrction Engineering.
Professor Zoran Miljkovi received Dr.Sc. (Latin: Scientiae Doctor/Researc
Ph.D.), MSc (Magister Scientiae-New Latin) and Dlpb.Diplom-Ingenieur
(equivalent to a Master's degree_MSc) degrees ichar@cal engineering at the
University of Belgrade, all in domain of RobotiasdaArtificial Intelligence.He
has authored more than 150 refereed journal andfe@mce papers and has
published seven book-chapters in internationalrsttfie monographs in domain
of Intelligent Manufacturing Systems, Industrial bRoc Systems, Mobile
Robotics, Visual Servoing and Image Processinglligent Robotic Control,
Machine Learning, Artificial Neural Networks and <€reative Decision-
making. He has published three books (monograpfibdek and handbook) in
scientific fields of manufacturing systems and psses, robotics and artificial
neural networks. He is also an author of six sofavpackages and several
software applications, more than thirty technicablgions as well as
methodologies for the production engineering dgwelent. Besides scientific
and educational activities, Professor Zoran Miljkbhas been working on a
significant number of projects in the field of metarking industry development
in Serbia, Montenegro and EU. He was a Vice Chagpe for H2020-MSCA-
ITN and H2020-MSCA-IF calls (2016-2018); Evaluatufr H2020-MSCA-ITN
2015 and H2020-MSCA-RISE-2018_Eng. proposals at aseFP7—People -
ITN-IAPP-IEF-IOF-IIF_Eng. proposals (2008-2013); WwWewer of H2020-
MSCA-ITN_2015-2018, FP7-PEOPLE-ITN_2007-2013 and7-PEOPLE-
IAPP_2007-2013_Eng. research projects within theesBarch Executive

\Agency“ established by the European Commissiorrirs&els /
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Prof. Seyda Ertekin , PhD \
Middle East Technical University,

Dumlupinar Bulevari,
Cankaya ANKARA,
TURKEY

Topic: “METU SMART CAMPUS PROJECT (IEAST)”

Biography:

Dr. Seyda Ertekin is an assistant professor in Dapant of Computer
Engineering at Orta Dogu Teknik Universitesi andcah research associate
at Massachusetts Institute of Technology (MIT). @DTU she is the
coordinator of the METU-BILTIR Digital Transformati / Industry 4.0
Platform. Before she joined ODTU, she was at MITaagsearch scientist
with joint appointments at the Computer Science Artdicial Intelligence
Lab (CSAIL) and the MIT Sloan School of Managenierthe Operations
Research and Statistics Group. Dr. Ertekin receitied Ph.D. in Computer
Science and Engineering from the Pennsylvania &tateersity in USA with
a best thesis award and her B.Sc. in Electrical &fettronics Engineering
from ODTU in Turkey. Throughout her Ph.D. studs® has also worked as
a researcher in the Machine Learning Group at NE€3&arch Laboratories
in Princeton, NJ USA. Her research interests areAtificial Intelligence,
Machine Learning and Data Mining specifically adslseng the challenges
faced in learning from Big Data. Particular focu$ ber research is on
predictive algorithms in energy systems, manufamgumplants and loT
platforms. She is the member of the first prizenainteam at MIT at the
INFORMS Innovative Applications in Analytics Award

N /
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DEVELOPMENTS IN SOLAR POWERED MICRO GAS TURBINES AN WASTE
HEAT RECOVERY ORGANIC RANKINE CYCLES

RAZVOJ MIKRO-GASNIH TURBINA ZA SOLARNU ENERGIJU | DOBIJANJA
NATRAG ODBACENE ENERGIJE ORGANSKIM RANKINEOVIM CIKLUSOM

Abdulnaser Saymi
ICity, University of London

Abdulnaser Sayma

ABSTRACT:

This main objective of this paper is to presenergadevelopments and future challenges in two
distributed power generation technologies that htheepotential to play an important role in the
future low carbon power generation. The first iggi#olic solar dish systems powering a micro
gas turbine by focusing solar energy to a focaleat® heat the air in a Brayton cycle. The use of
micro gas turbines can lead efficient, reliable awdst-effective technology. The second
technology is small scale organic Rankine cycleR@®) that can be used to generate electricity
from low grade heat, either generated as waste fiodustry processes and thermal plants, or
from concentrated solar power. Although large sca@RCs have been successfully
commercialised, there is still research and develept required to achieve wide
commercialisation at small scale, particularly redang expanders.

Key words: micro-gas turbines, organic Rankine Cycles, distrlnl power generation, turbo
expanders, turbomachinery, concentrated solar power

SAZETAK:

Osnovni cilj ovog rada je predstaviti nedavne déaja i budue izazove u dvije distribuirane
tehnologije za proizvodnju elekinie energije koje imaju potencijal igrati vaznu wiog buddem
niskougljtnom proizvodnjom energije. Prvi je sistem parafith solarnih sudova koji napajaju
mikro-gasne turbine fokusiraju solarnu energiju na ZariSno podfie za zagrijavanje zraka u
Braytonovom ciklusu. Uporaba mikro gasnih turbinzoze voditi dinkovitu, pouzdanu i
ekonoménu tehnologiju. Druga tehnologija je organski Rardav ciklus (ORC) niskog nivoa koji
se moze Kkoristiti za proizvodnju elekireé energije iz niskog stepena toplote, ili gendrikao
otpad iz industrijskih procesa i termalnih postmagg ili iz koncentrirane solarne energije. lako su
ORC-ovi velikih razmjera uspjeSno komercijalizirajd$ uvijek postoje istraZivanja i razvoj
potrebni za postizanje Siroke komercijalizacije alom opsegu, posebice u pogledu ekspandera.

Klju éne rije¢i: mikro-gasne turbine, organski Rankinov ciklus, risirana proizvodnja energije,
turbo ekspanderi, turbo masine, kencentrirana swdagnergija.
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INTELLIGENT MOBILITY

INTELIGENTNA MOBILNOST

Sadko Mandzuk?
Faculty of Traffic andrransport Sciences, Vukédiva 4, HI-10000 Zagreb, Croatia

Sadko Mandzul

ABSTRACT:

Modern traffic problems can no longer be solgetely by the physical construction of new ro
or reconstructions of existing roads. In this respsignificant scientific and research efforts &
been made over the past twenty years, to addresgridblem of transport using new informat
and conmunication technology resources and novel knowlesigehow to run such compl
systems and processes. This new area of classitfit tengineering, called Intelligent Transpc
Systems (ITS), demonstrates a new approach andcapph of advanced manament and
technicaltechnological solutions to achieve greater safefficiency and reliability of transpor
while reducing environmental and social impactd(etion pollutant emissions, noise and
like).Modern “upgrade” of ITS (especially in an tan environment) is Intelligent Mobility, which
is focused on the quality of the mobility itself arievwed from the perspective of the -user.
Intelligent Mobility is one of main piers of Sma&ity concep The basic features of these new
concepts are presented in the paper.

Key words:Intelligent mobility, Intelligent transport systen&mart city, Informatic-
communication technologies, Sustainability

SAZETAK:

Suvremene prometne probleme viSe se ne njeZii samo fizikom izgradnjom novih cesta
rekonstrukcijom postojéh cesta. U tom smislu, u proteklih dvadeset godifinjeni su zndajni
znanstveni i istraZivki napori za rjeSavanje prometnih problema Kkori§em novih resurs
informacijskih ikomunikacijskih tehnologija i novih znanja o tonadd upravljati tako slozeni
sustavima i procesima. Ovo novo pafjeiklastnog prometnog inZenjerstva, nazvano intelige
transportni sustavi (ITS), daje novi pristup i ppnu naprednog upravljanja tehnicko-
tehnoloskih rjeSenja za postizanje¢eesigurnosti, tinkovitosti i pouzdanosti transporta,
istovremeno smanjene ekoloSke i drustvene utjésajanjenje onéSéenja uslijed emisija, buke
sl.). Suvremena ,nadogradnja“ IT&-(posebno u urban sredini) je inteligentna mobilnost, koja
je usmjerena na kvalitetu same mobilnosti i promase iz perspektive krajnjeg Korisnil
Inteligentna mobilnost je jedan od glavnih stupok@ncepta pametnog grada. U radu
prikazane osnovne z¢&jke ovih novih koncepata.

Kljuéne rijeci: Inteligentna mobilnost, Inteligentni transporgistavi, Pametni grac
Informacijskokomunikacijske tehnologije, Odrziv
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SINGLE MOBILE ROBOT SCHEDULING PROBLEM: A SURVEY @&
CURRENT BIOLOGICALLY INSPIRED ALGORITHMS, RESEARCH
CHALLENGES AND REAL-WORLD APPLICATIONS

PROBLEM TERMINIRANJA JEDNOG MOBILNOG ROBOTA: PREGLED
AKTUELNIHBIOLOSKI INSPIRISANIH ALGORITAMA, IZAZOVI
ISTRAZIVANJA | PRIMENA

Zoran Miljkoviét, Milica Petrovi*
'Full Professor, University of Belgrade - FacultyMéchanical Engineering, Department of
Production Engineering, Kraljice Marije 16; 1112@Brade 35; Serbia

|

Zoran Miljkov't’ Milica Petrovi

ABSTRACT:

Intelligent mobile robots belong to advanced matdnandling systems that are finding increasing
applications in modern manufacturing environmeridsie to their mobility, mobile robots can
adapt to changing environments in manufacturingesys and carry out various tasks such as
transportation, inspection, exploration, or manigtibn. On the other hand, features such as
autonomy, intelligence, flexibility, and the cagapito learn allow mobile robots to be widely
used for many tasks, including material handlingtenial transporting, or part feeding tasks.
Motion planning and scheduling of an intelligenthite robot are one of the most vital issues in
the field of robotics since these factors are esakfor contributing to the efficiency of the oadr
manufacturing system. ... The experimental resudlicate that all aforementioned algorithms can
be successfully used for optimization of singleitasbbot scheduling problem.

Key words: single mobile robot scheduling, biologically inggdralgorithms, intelligent
manufacturing system

SAZETAK:

Inteligentni mobilni roboti pripadaju naprednim gsima za unutrasnji transport materijala, koji
pronalaze sve v@ primenu u savremenim tehnoloskim sistemima. Zjlwé svojoj mobilnosti,
oni mogu da se prilagode promenljivim tehnoloSkkrugenjima i izvrSe razlite zadatke, poput
transporta, inspekcije, istrazivanja prostora ilamipulacije. Sa druge strane, svojstva kao $to su
autonomnost, inteligencija, fleksibilnost i spososinuienja, omogdavaju mobilnim robotima da
se primenjuju za izvrS8avanje zadataka, kao Sto dadatransport materijala ili zadaci
opsluZivanja masina alatki. Problem planiranja irteniranja putanje kretanja mobilnog robota
predstavlja jedan od najzdajnijih problema u oblasti robotike, imajuu vidu njegov uticaj na
performance celokupnog tehnoloskog sistema. ...

Eksperimentalni rezultati pokazuju da se bioloskpirisani algoritmi optimizacije mogu uspesno
koristiti za reSavanje problema terminiranja jednmgbilnog robota u tehnoloSkom okruzenju.

Kljuéne rafi: terminiranje jednog mobilnog robota, bioloSki pgsani algoritmi, inteligentni
tehnoloski sistemi
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METU Smart Campus Project (iEAST)
METU-PROJEKT PAMETNOG KAMPUSA (IEAST)

Seyda Ertekin
!Middle East Technical University, Dumlupinar Buldy&ankaya ANKARA, TURKEY

’

o - 1
Seyda Ertekin

ABSTRACT:

With the rise of urbanization, cities around therlddiave embraced applications and benefits of
leveraging advanced technologies to deliver a ramgeservices while promoting efficient,
environmentally friendly, and sustainable eco-systeBy harnessing technology to improve the
quality of life of citizens, these advanced tecbgiol tools have become critical in transforming
urbanized cities across the globe into smart citidsiversities in particular have served as an
ideal platform to showcase smart applications torpote smart campuses. This paper presents
METU Smart Campus Project which addresses necessalysis and recommendations for the
implementation of a smart and sustainable campusMBTU. Scope of the project includes
development of a 10 year smart campus roadmap aptara for implementation of near-term
smart and sustainable campus activities. The ptopidl assist METU in planning and
implementing the smart intelligence, Energy, AqudiiVater), Security, and Transportation
Campus (iEAST).

Key words:Smart city, smart campus, energy efficiency, transgion, smart buildings, water
management.

SAZETAK:

S porastom urbanizacije, gradovi diliem svijetahpatili su primjene i prednosti iskoriStavanja
naprednih tehnologija za pruzanje niza usluga umdebno promicanje dinkovitih, ekoloSki
prihvatljivih i odrzivih ekoloskih sistema. Korigtetehnologiju za poboljSanje kvalitete Zivota
gradana, ovi napredni tehnoloski alati postali su présiuu transformaciji urbaniziranih gradova
diliem svijeta u pametne gradove. Né&to su univerziteti posluZili kao idealna platfornza
predstavljanje pametnih aplikacija za promicanjerpnih kampusa. Ovaj rad predstavlja METU
projekt pametnog kampusa Kkoji se bavi potrebnimlizama i preporukama za implementaciju
pametnog i odrzivog kampusa na METU-u. Opseg pmjekljucuje razvoj 10-godiSnjeg
pametnog kampusa i plana za provedbu krati&oito pametnih i odrzivih kampusnih aktivnosti.
Projekt ¢ce pom@i METU-u u planiranju i provedbi kampusa pametnéeligencije, energije,
vodenog (voda), sigurnosti i prijevoza (IEAST).

Kljuéne rije¢i: pametni grad, pametni kampus, energetska efikastrasisport, pametne zgrade,
upravljanje vodama.
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BENEFIT OF USING ROBOTS IN THE PRODUCTION OF
THREE-LAYER PARQUET

KORIST OD UPOTREBA ROBOTA KOD PROIZVODNJA TROSLOJNRARKET

1salah-Eldien Omer
ISAGCONSULTING d.o0.0.Vra®eva 17, 10000 Zagreb. Croatia

Salah-Eldien Omer

ABSTRACT:

The usage of robots in timber industry processiagstarting to bring more benefits. The

production of three-layer parquet is advancing hie sense of quality and variety. The production
of lamella in this process is very important foethuality of the parquet. Usage of robots in

certain phases of production process upgrades tiadity and multiplies the quantity. Robots for

the wood processing must be ordered accordingém#ed of the process with cooperation with
the producer of robots to assure the planed benefit

Key words:robots, benefits of robots, tree-layer parquetgraging reconstruction

SAZETAK:

Upotreba robota u drvnoj industriji p@la je nositi vé profit. Proizvodnja troslojnih parket
napreduje u smislu kvalitete i radtiosti. Proizvodnja lamela u tom procesu je jak@na za
kvalitetu samog proizvoda. Upotreba robota u afbr@m fazama procesa nosi péseanje

kvalitete i udvostréuje proizvodnju. Roboti u drvnoj procesnoj indijstnoraju biti naruceni

prema potrebi i zada vezanim za ode#ene faze i to u suradnji s proizimem robota da bi
osigurali planiranu korist.

Kljuéne rijedi: roboti, korist od robota, troslojni parket, unapdjenje rekonstrukcije
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ON THE USE OF THE UDWADIA-KALABA EQUATIONS FOR THE
NONLINEAR CONTROL OF A GENERALIZED VAN DER POL-DUFANG
OSCILLATOR

O KORISTENJU UDWADIA-KALABA JEDNACINA ZA NELINEARNO
UPRAVLJANJE GENERALIZIRANOG VAN DER POL-DUFFING OSGLATORA

Carmine M. Pappalardd Domenico Guida
!Department of Industrial Engineering, UniversitySslerno

Carmine M. Pappalardo Domenico Guida

ABSTRACT:

In this paper, a new method for controlling nondnemechanical systems is proposed. The
methodology developed in this work is based onuse of the Udwadia-Kalaba equations in
conjunction with the modern techniques of optimahtml. The Udwadia-Kalaba equations
represent an effective method for solving forwandl anverse dynamics problems in the same
analytical framework. On the other hand, the optimantrol method is used in this work in
combination with the inverse dynamic approach basethe Udwadia-Kalaba equations in order
to obtain a nonlinear tracking controller. The madital system considered in this paper for
performing numerical experiments is a nonlineariketor which includes in a generalized form
the Van der Pol model for the system damping aadihffing model for the system stiffness. The
numerical results presented in this paper demonestifae effectiveness of the method developed in
this investigation.

Key words:nonlinear dynamics, optimal control, Udwadia-Kalabguations, Van der Pol
oscillator, Duffing oscillator

SAZETAK:

U ovom radu predloZena je nova metoda za kontroélinearnih mehamrkih sistema.
Metodologija razvijena u ovom radu temelji se naidtenju jednadzbi Udwadia-Kalaba u
kombinaciji s modernim tehnikama optimalne kontrdexnadzbe Udwadia-Kalaba predstavljaju
ucinkovitu metodu za rjeSavanje problema direktnenierzne dinamike u istom anafkom
okviru. S druge strane, u ovom radu koristi se metoptimalnog upravljanja u kombinaciji s
inverznim dinamikim pristupom koji se temelji na jednadzbama Udwad¢hlaba kako bi se
dobio nelinearni kontroler za ptanje. Mehaniki sistem razmatran u ovom radu za iZenje
numerickih eksperimenata je nelinearni oscilator koji ingealiziranom obliku ukljauje Van der
Polov model za priguSenje sistema i Duffing modelkeutost sistema. Numeki rezultati
prikazani u ovom radu pokazujdiokovitost metode razvijene u ovom istraZivanju.

Kljuéne rijeci: nelinearna dinamika, optimalno upravljanje, Udwad{alabajednaina, Van der
Pol oscillator, Duffing oscillator.
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TLD DESIGN AND DEVELOPMENT FOR VIBRATION MITIGATION IN
STRUCTURES

TLD PROJEKTOVANJE | RAZVOJ ZA UMANJENJE VIBRACIJA U
KONSTRUKCIIMA

Francesca Colucdi Marco Claudio De Simorfe Domenico Guida

Meid4 S.r.l.
2Department of Industrial Engineering, UniversitySslerno

QL

Francesca Colucci Marco Claudio De Simone Doice Guida

ABSTRACT:

Steel structures are widely used all over the wo8tkeel interprets the most current synthesis
between engineering and architecture, creating trotions that translate into investments that
are advantageous over time. Thanks to the strergfthits expressiveness and its known
characteristics of elasticity and malleability, taechitectural work and the structural one become
the interpreter of the other, enhancing the projeetd its peculiarities. The variability of
constructive solutions is significantly increaseygl the ease with which steel is combined with
other materials. ................ The experimental apparatadso designed to test active and passive
control systems for vibration control and mitigatido demonstrate the flexibility of the
implemented apparatus, this article reports thelgtand design of a TLD, Tuned Liquid Damper,
for passive vibration mitigation for a two-dimenséb structure.

Key wordstest rig, mitigation, vibrations, TLD, control, dga

SAZETAK:

Celicne konstrukcije su u 3irokoj upotrebi u cijelomjetv. Celik tumai najnoviju sintezu iz
inZenjerstva i arhitekture, stvarajukonstrukcije koje se pretvaraju u investicije &kaupovoljne
tijekom vremena. Zahvaljuyjusnazi svoje izrazajnosti i poznatim karakteriatila elasinosti i
prilagodljivosti, arhitektonsko djelo i strukturrdjelo postaju tumadrugog, poja@avajuéi projekt

i njegov eposebnosti. Varijabilnost konstruktivrjggenja znatno se paseva lak@om s kojom se
celik kombinira s drugim materijalima. ................ Ekspentalni urelaj je takaier dizajniran
za testiranje aktivnih i pasivnih sistema upravj@ama upravljanje i ublazavanje vibracija. Kako
bi se pokazala fleksibilnost primijenjenog aparatapvomclanku se navodi studija i dizajn TLD,
Tuned Liquid Damper, za ublaZavanje pasivnih vijaaza dvodimenzionalnu strukturu.

Kljuénerijedi: testna oprema, ublazavanije, vibracije, TLD, korgralizajn
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A COMPARATIVE ANALYSIS OF THE MACHINED SURFACES QUAITY OF
AN ALUMINUM ALLOY ACCORDING TO THE CUTTING SPEED AND
CUTTING DEPTH VARIATIONS

KOMPARATIVNA ANALIZA KVALITETA OBRABDENIH POVRSINA
ALUMINIJSKIH LEGURA NA OSNOVU VARIJACIJA BRZINE | D UBINE
REZANJA

Aurel Mihail Titu®, AlinaBianca Pop
YL ucian Blaga University of Sibiu, 10, Victoriei &, Sibiu, Romania
2SC TEHNOCAD SA, 72, Vasile Alecsandri Street, Bkisge, Romania

i
Aurel Mihail Titu Alina Bianca Pop

ABSTRACT:

The surface quality obtained by milling operatiassone of the most studied aspects in the
engineering. The main objective of this scientifaper involves to carry out an experimental
research on the end-milling process of an alumiralloy used in the aerospace industry. In this
paper a comparative analysis was carried out on niechined surface quality,using different
variations of the cutting speed and cutting defthe cutting parameters values varies and the
experimental program was thought in terms of prbperodeled functions. In conclusion, a series
of graphs were made based on the experimental datained by the surface roughness
measurements.

Key words: surface quality, cutting regime, cutting processpeximental research, data
processing, objective function

SAZETAK:

Kvaliteta povrSine dobivena operacijama glodanjage je od najviSe istraZzenih aspekata u
inZenjerstvu. Glavni cilj ovog ndoog rada je provesti eksperimentalna istrazivanjpastupku
zavrsnog glodanja aluminijske legure koja se koristavionskoj industriji. U ovom radu
provedena je usporedna analiza kvalitete aleree povrSine, koriStenjem raidtih varijacija
brzine rezanja i dubine rezanja. Vrijednosti paraane rezanja variraju i eksperimentalni
program je promisljen u smislu ispravno modelirardiimkcija. U zakljgku je napravljen niz
grafova na temelju eksperimentalnih podataka dabfvenjerenjima povrsinske hrapavosti.

Kljuéne rijedi: kvaliteta povrSine, reZimi rezanja, postupak reaaeksperimentalno istraZivanje,
obrada podataka, funkcija cilja
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A COMPARATIVE ANALYSIS OF THE MACHINED SURFACES QUAITY OF
AN ALUMINUM ALLOYACCORDING TO THE CUTTING SPEED ANDFEED
PER TOOTHVARIATIONS

KOMPARATIVNA ANALIZA KVALITETA OBRABDENIH POVRSINA
ALUMINIJSKIH LEGURA NA OSNOVU VARIJACIJA BRZINE REZANJA |
POSMAKA PO ZUBU

Alina Bianca Pog, Aurel Mihail Titu?
1SC TEHNOCAD SA, 72, Vasile Alecsandri Street, Biee, Romania
2Lucian Blaga University of Sibiu, 10, Victoriei &, Sibiu, Romania

e,
ﬂ.\.

Alina Bianca Pop Aurel Mihail Titu

ABSTRACT:

The milling operations are a topical and especidlijure-oriented methods. Thepurpose of this
scientific paper is to carry out an experimentaearch referring to the end-milling process of the
7136aluminum alloy. This paper is a continuatiortt® own research activity carried out so far,
within a company with the field of activity in tleeaspace industry. The main objective is a
comparative analysis which was carried out on thdace quality - machined on various cutting
regimes. The cuttingprocess parameters used ienlemilling process are: the cutting speed, the
feed per tooth and the cutting depth. The obtairesiilts of the surface roughnesses were
measured longitudinally on the tool feed motiomgs professional surface tester.

Key words:surface quality, cutting speed, feed per tooth-milting, experimental research

SAZETAK:

Operacije glodanja su tematske i osobito orijemieaprema budénosti. Svrha ovog nanog
rada je provesti eksperimentalno istraZivanje kege odnosi na postupak zavrsnog glodanja
aluminijske legure 7136. Ovaj rad je nastavak \testiosadasnje istrazivle djelatnosti unutar
poduzéa s podrdjem djelatnosti u avionskoj industriji. Glavni cj§ usporedna analiza koja je
provedena na kvaliteti povrSine - oldena na razlfitim reZimima rezanja. Parametri procesa
rezanja koji se koriste u postupku zavrsnog gloalanj brzina rezanja, posmak po zubu i dubina
rezanja. Dobiveni rezultati povrSinskih hrapavoitimjereni su uzduzno na pomicanju alata
poma‘u profesionalnog testera povrsine.

Kljuéne rijeci: kvaliteta povrSine, brzina rezanja, posmak po zulzayrSno glodanje,
eksperimentalno istraZivanje.
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CONSIDERATIONS ON OPTIMIZING TECHNOLOGICAL PROCES$OR
PRODUCTION OF LOW VOLTAGE AUTOMOTIVE CABLES

RAZMATRANJA O OPTIMIZACIJI TEHNOLOSKOG PROCESA ZA
PROIZVODNJU NISKO VOLTAZNIH AUTOMOBILSKIH KABLOVA

Lucian Gal*, Doina Mortoiu !, Bogdan Tanasoily Aurelia Tanasoid, Valentin Muller*
*Aurel Vlaicu University, Arad, Romania

Doina Mortoiu

Lucian Gal

ABSTRACT :

The newest trends in the automotive industry aceided on reducing material usage, building
more efficient engines, using aluminum and com@asiterials.

In accordance with the new requirements imposedth®y market, related to diversity of

production, adaptability, delivery times, mass protibn, costs, optimization of the production
processes and equipment used becomes mandatory.

In the aluminum cable production process, obtainthg finite product is done by using a

continuously optimized technology, whose implentiemtdeads to the lean improvement of costs.
The paper presents a number of optimization opanatiperformed on the automotive aluminum
wire production process.

Key words wiring, aluminum, pulling, twisting, extrusion

SAZETAK :

Najnoviji trendovi u automobilskoj industriji usmgmi su na smanjenje upotrebe materijala,
izgradnju winkovitijih motora, koriStenje aluminijskih i komgitnih materijala.U skladu s novim
zahtjevima trziSta, vezanim uz raznolikost proinyedprilagodljivost, vrijeme isporuke, masovnu
proizvodnju, troSkove, optimizacija proizvodnih @eea i koriStene opreme postaje obvezna.U
procesu proizvodnje aluminijskih kabela dobivanjm&nog proizvoda provodi se kontinuirano
optimiziranom tehnologijontija provedba dovodi do smanjenja troSkova.U radypig&azan niz
optimizacijskih postupaka u procesu proizvodnjerahijske Zice u automobilskoj industriji.

Klju éne rijeci:oZicenje, aluminijum, povienje, uvrtanje, ekstruzija
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QUALITY CONTROL METHODS FOR LOW VOLTAGE AUTOMOTIVBEWIRING

METODE UPRAVLJANJA KVALITETOM ZA NISKOVOLTAZNA
AUTOMOBILSKA OZICENJA

Lucian Gal', Doina Mortoiu', Bogdan Tanasoilj Aurelia Tanasoid, Valentin Muller*
Universitatea Aurel Vlaicu Arad

Lucian Gal Doina Mortoiu

ABSTRACT :

Current industrialization policy created a favoutaltontext to the development of the automotive
industry, due to the discovery of the facilitieattaluminum materials offer.

Modification of the technology for production ofualinum wiring instead of copper wiring
implies altering the quality control methods. Treper present the quality control methods used
after the pulling, twisting and extrusion procestmsthe wiring. After their presentation, a series
of optimization steps for the processes are present

Key words:Quality control, testing methods, quality optimiaat

SAZETAK :

Trenutna politika industrijalizacije stvorila je poljan kontekst za razvoj automobilske industrije,
zbog otkréa mogunosti koje aluminijski materijali nude.

Modifikacija tehnologije proizvodnje aluminijskih Zidenja umjesto bakrenog @&nja
podrazumijeva promjenu metoda upravljanja kvalitéeradu su prikazane metode upravljanja
kakva’e koriStene nakon procesa izi##mja, uvrtanja i ekstruzije za @enje. Nakon njihove
prezentacije prikazan je niz koraka optimizacijeqasa.

Kljuéne rijedi: upravljanje kvalitetom, metode ispitivanja, optiatga kvaliteta.
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FLATNESS MEASUREMENTON A COORDINATE MEASURING MACHNE
MJERENJE RAVNOSTI NA KOORDINATNOJ MJERNOJ MASINI

Nermina Zaimovi-Uzunoviét, Samir Leme¥ DZenana Tomase##, Josip Karmareik®
1University of Zenica, 72000 Zenica, Bosnia and dgavina

i
Nermina ZaimoviUzunové Samir LemeS  DzZenana Toma&elosip Kamarcik

ABSTRACT:

Different aspects of surface measurement strategie€oordinate Measuring Machine (CMM)
were varied and their influence on the flatnessiat®n result was investigated. The CMM
measurements were conducted using single point esmtinuous scanning probing. The
measurements were performed with five differenhtpdensities in rectangular grid sampling
strategies and three different probe styli. Theulssshowed a very significant influence of a
sampling size on a flatness deviation measurenaottr

Key words:Coordinate Measuring Machine (CMM), Flatness, SangplMeasurement Strategy

SAZETAK:

U radu su mijenjani raziiti aspekti mjernih strategija za mjerenje ravnilovpSina na
koordinatnoj mjernoj masini (KMM) i istraZivan jgilmov uticaj na mjerni rezultat za ravnost.
Mjerenja na KMMi su sprovedena primjenom mjerenjgegdina’nih tacaka, kao i kontinuiranog
skeniraju'eg mjerenja. Mjerenja su obavljena sa pet rétihi gustina talaka u strategiji sa
pravougaonom mrezom za uzorkovaniaka i tri razlicita ticala na mjernoj sondi. Rezultati su
pokazali veoma zm@ajan uticaj veléine uzorka na mjerni rezultat za ravnost.

Kljuéne rijedi: koordinatna mjerna masina (KMM), ravnost, uzorkgeamjerna strategija
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BLOCKCHAIN IN DISTRIBUTED CAD ENVIRONMENTS
BLOCKCHAIN U DISTRIBUIRANIM CAD OKRUZENJIMA

Samir Leme§ Lamija Leme$
! University of Zenica, Polytechnic Faculty, Bosaia Herzegovina
2 University of Sarajevo, Electrical Engineering feéty, Bosnia and Herzegovina

Samir Lemes Lamija Lemes

ABSTRACT:

Distributed and collaborative CAD (Computer Aidedediyn) environments gained wide
popularity recently, in engineering fields suchE# (Building Information Modelling) and GIS
(Geographical Information Systems) in Civil Engirieg, or PDM/PLM (Product Data
Management/Product Lifecycle Management) in Medataritngineering. One of key issues in
these applications is data integrity and confidemténformation stored in information systems.
Blockchain technology, initially invented to supptire cryptocurrency trusted authority, opened
its way to other areas, and it could be the sohfior the data integrity issue in distributed CAD
environments.

Key wordsBlockchain, CAD, BIM, PDM/PLM, Data Integrity

SAZETAK:

Distribuirana i kolaborativna okruzenja za CAD (lstruiranje potpomognuto ranarima)
odnedavno su stekla veliku popularnost u pejiima tehnike kao $to su BIM (modeliranje
informacija o zgradama) i GIS (geografski infornjaki sistemi) u grdevinarstvu, ili PDM/PLM
(upravljanje podacima o proizvodu / upravljanjedtivim ciklusom proizvoda) u masinstvu. Jedno
od kljuenih pitanja u ovim aplikacijama je integritet pod#t i povjerenje u informacije
pohranjene u informacijskim sistemima. Blockcha@hnblogija, prvobitno zamiSljena kao
podrSka pouzdanim autoritetima za kriptovalute pata je svoj put u druga podrja i mogla bi

biti rieSenje za problem integriteta podataka utdlimiiranim CAD okruzenjima.

Kljuéne rijeci: Blockchain, CAD, BIM, PDM/PLM, Integritet podataka
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STUDY OF THE EFFECT OF TRANSDUCER THICKNESS ANL
DIRECTION ON THE COERCIVE FORCE MAGNITUDE

ISTRAZIVANJE UTICAJA DEBLJINE PRETVARACA | UPRAVLJANJA
NA VISOKU KOREKTIVNU SILU

Aleksandr I. Buryd?, Ye.A.Yeriominé?, V.I. Volokh?, Predrag Da&**’

1 Ukrainian Technological Academy (UT,Atr. Glushkova 42, 80000 Kiev, Ukre
2Dniprovsk State Technical University, Siniprostrobudivs’ka 2, 51918, Kamianske, Ukrai
3High Technical Mechanical School of Professionaldgts, Str. Radoja Krgia 19, 3724(
Trstenik, Serbi
4SaTCIP Publisher Ltd., Stfrzni Centar Pijaca no. 101, 36210 Vrdia Banja, Serbi

Aleksandr I. Burya Ye.A. YeriominaV.l. Volokt

ABSTRACT:

The purpose of this work is tetermine the influence of the product thicknesaethl structure
samples, as well as the location of the magnetidengce (transducer) on the magnitude of
coercive force. The experiment was realized asnapbete plan of the experiment with retion

at the zero point, and the mathematical model visen in the form of a square model of sur
response.

Key words:transducer, nordestructive testing (NDT), mathematical modeliregponse surfac
methodology (RSM).

SAZETAK:

Svrha ovog rada jda se utvrdi uticaj debljine proizvoda na uzorcimatalnih konstrukcija, kao
poloZaj urefaja za magnetizaciju (pretvafa) na veltinu koercitivhe sile. Eksperiment
realizovan kao kompletan plan eksperimenta sa gdiargem na nultoj taki, a matemticki model
je izabran u obliku kvadrathog modela povrSinskdgiea

Kljuéne rafi: pretvara’, nedestruktivno ispitivanje (NDT), matendlti modeliranje, metodologi,
povrSinske reakcije (RSM).
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MULTI ROLLER CYCLO REDUCING GEAF

MULTIROLER CIKLOREDUKCIONI ZUP CANIK
Petar Karabadjako¥, lvan Balashe'?, lvan StoianoV
ET sIngeborg Demirove*, Gabrovo, Bulgaria

2TUGabrovg Bulgaria
%podem GabrovdLtd , Gabrovo, Bulgaria
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Petar Ka’lrabedjakowvan Balashev
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Ivan Stojar

ABSTRACT:

On the basis of the patents of one of the authomstructions of a range of multi roller cyclo
reducing gear have been devlopedyihg the advantage of achieving a high gear ratfoone
stage. Tie main element of the cyclic gearbox is a genemétivering a translatinal movement
created by input eccentric shaft rollershel transmission of the torque from the generatc
accomplished by engaging a large number of roliara ring gear to redistribute the load of t
cyclo reducing gear.tlis compact, with small dientions. In the elaboration, dependencies are
derived for determination of the transmission radiod the geometric dimentions of the elem

of the cyclo reducing gear.

Key words:multi roller cyclo drive

SAZETAK:

Na temelju patenata jednog od autorajapravijene su konstrukcije nmultiroler
cikloredukcionih zuganika koje imaju prednost postizanja visokog prijen@smmjera jednoy
stupnja. Glavni element cikkog mjenj@a je generator koji isporduje translacijsko kretanj
stvoreno poméu ulaznih &scentrénih valjaka osovine. Prijenos okretnog momentaeizegatora
se postize uklitivanjem velikog broja valjaka u prstenasti Zapik za preraspodjelu optefenja
ciklo redukcijskog prijenosnika. Kompaktan je, slimadimenzijama. U razradi su dobiwe
ovisnosti za odéivanje prijenosnog omjera i geometrijskih dimenzigemenata cikl
redukcijskog prijenosnika.

Kljuéne rijeci: ciklo reduktor, viSe valjaka, translatorni pok
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VIBRATION ANALYSIS OF ROTATING MACHINERY AS EXCITATION OF
CONCRETE STRUCTURE VIBRATIONS

VIBRACIONA ANALIZA ROTIRAJU CIH STROJEVA KAO UZBUDE VIBRACIJA
BETONSKIH KONSTRUKCIJA

Emir Neziri¢, Edin DZihd,, Edin Sunjé
"DZemalBijedi” University of Mostar, Faculty of mechanical engiring

Emir Nezir¢  Edin Dziho Edin Sunje

ABSTRACT:

Concrete structures are exposed to ground-borneatidns caused by transient or continuous

excitation. Increased vibration levels and longdimxposure to vibrations could cause different
levels of structural damages. As the continuouscgoaf vibration, excitation is common to have
rotational machinery. Rotational machinery faultsually increase the machinery vibrations,

which are one of the excitation sources. In thipgrait would be presented an application of
rotational machinery vibration analysis in deterinig the cause of increased concrete structure
vibrations.

Key wordsyvibration analysis, excitation, concreete structuiferations, rotational machinery
vibrations

SAZETAK:

Betonske konstrukcije su izloZene vibracijama temakrokovanih povremenim ili stalnim
poremeéajnim silama. PoviSene vibracije i dugotrajno izdenge vibracijama mogu uzrokovati
razlicite nivoe oStéenja konstrukcije. Kao izvor stalne porefamesile vibriranja se n@p&‘e
javljaju rotacione masSine. GreSke na rotacionim maga obéno uzrokuju vibracije samih
masina, koje su jedan od izvora pobude oscilovabjaovom radu je predstavijena primjena
analize vibracija rotacionih masina u odifiganju uzroka poviSenih vibracija betonske n@se
konstrukcije.

Kljuéne rijedi: analiza vibracija, pobuda, vibracije betonskih #ttwra, vibracije rotacionih
masina.
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KAIZEN IN PRACTICE-CASE STUDY OF APPLICATION OF LEAN SIX SIGMA
METHOD IN WOOD-PROCESSING FIRM

KAIZEN U PRAKSI — STUDIJA SLUCAJA PRIMJENE LEAN SIX
SIGMAKONCEPTA U DRVOPRERAIVA CKOJ FIRMI

Ismar Alagi¢t?3

TRA Tesanj Development Agency, Trg Alije Izetbégalj 74260 TeSan;,
2University of Zenica, Faculty of Mechanical Engirieg, Fakultetska 1, 72000 Zenica
3International University of Sarajevéirasnicka cesta 15, 71210, llidZza, Sarajevo
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Ismar Alagé

ABSTRACT:

This article is the result of several years of auth work in the field of quality management
especially in the use of methods and tools foriguadanagement. | have paid special attention to
the research of a unique and understandable cormfepdntinuous progress - Kaizen.

What is Kaizen?Kaizen is a combination of two Ja&sanwords KAl and ZEN. Compound
KAIZEN (Japanes&%#) which means "always good" or "continuous improgeth This article
provides proposal a set of approaches that arebthsis for the development and application of
the principles and Kaizen of Lean Six Sigma corsceptspecial focus is given to the method of
applying Lean Six Sigma concepts in specific workionditions of domestic company from wood-
processing sector.

Key words:Lean Six Sigma (LSS), Kaizen, Wood-processingoveprent

REZIME:

Ovaj rad je rezultat viSegodiSnjeg rada autora ulasti upravljanja kvalitetom, posebno u
koriStenju metoda i alata za upravljanje kvalitetoRosebnu paznju posvetio sam istrazivanju
jedinstvenog i razumljivog koncepta kontinuiran@gpretka - Kaizen.

Sta je Kaizen? Kaizen je kombinacija dvije japarigé KAl i ZEN. SloZeni KAIZEN
(japanskiz#)) Sto znai "uvijek dobro” ili "kontinuirano poboljSanje”Ovaj rad daje prijedlog
niza pristupa koji su osnova za razvoj i primjemingpa i Kaizen koncepta Lean Six Sigma.
Posebna paZnja postena je ndinu primjene Lean Six Sigma koncepata u sp@uifi uslovima
rada doma&e kompanije iz drvno-preté@vackog sektora.

Kljuéne rije¢i: Lean Six Sigma (LSS), Kaizen, drvoprerada, poiojs
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DEVELOPMENT, SIGNIFICANCE AND POSSIBILITIES OF APPLICATION
COFIRING OF COAL WITH BIOMASS IN THERMAL POWER PLANT IN
BOSNIA AND HERZEGOVINA

RAZVOJ, ZNACAJ | MOGUCNOSTI PRIMENE KOPIRANJA UGLJA SA
BIOMASOM U TERMOELEKTRANI U BOSNI | HERCEGOVINI

Izet Smajevit, Anes Kazagit
University of Sarajevo, 71000 Sarajevo, Bosnia Hedzegovina
2JP Electric Power Industry B&H d.d.71000 SarajeBosnia and Herzegovina
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Izet Smajevic

Anes Kazagic

ABSTRACT:

Above 30% of power production in Europe is stilndog from coal. More than 600 coal or lignite
fired power plants produce electricity all over thHeurope, with more capacity located in
Germany, Poland, Bulgaria, Greece, the Czech Répabd South East Europe. Various ways of
reducing CQ from coal-based power generation are currentlycertain phases of research,
development and demonstration. Many of them invbleenass co-firing.Co-firing coal with
biomass can be carried out directly (in the samenloostion chamber), indirectly (after pre-
treatment), in parallel (separate combustion), ammnpletely (full conversion to biomass). This
paper sumerrise recent activities carried out in sBa and Herzegovina, namely JP
Elektroppriovreda BiH and Faculty of Mechanical Emeering of University in Sarajevo, to
develop and implement solutions of retrofiting krghermal power plants in Bosnia and
Herzegovina with biomass. Target is achieving thevgr production in thermal power plants in
Bosnia nad Herzegovina to be sustainable in lomgyt&ew.

Key words:cofiring, biomass, coal, thermal power plants, airsibility

SAZETAK:

Preko 30% proizvodnje elektrie energije trenutno jo$ uvijek dolazi iz uglja.eRo 600
termoelektrana Sirom Evrope proizvodi elekit energiju, sa najviSe kapaciteta lociranih u
njema’koj, Poljskoj, Bugarskoj, Gkoj, Cedkoj i zemljama Jugoisioe Evrope. Istovremeno,
razliciti nacini smanjenja emisije CQz termoelektrana na ugalj trenutno su u réitiim fazama
istraZivanja, razvoja i demonstracije. Mnogi od mjuklju‘uju kosagoriejvanje s biomasom.
Kosagoriejvanje s biomasom se moZe raditi direkindstoj komori za izgaranje), indirektno
(nako predtretmana), i paralelno (u odvojenoj koimea izgaranje), kao i u cjelovitosti (potpuna
konverzija na biomasu). Ovaj rad sumira aktivnostiBosni i Hercegovini, tnije u JP
Elektroppriovreda BiH i na MaSinskom fakultetu Usmziteta u Sarajevu, na razvoju i
implementaciji rjieSenja retrofita termoelektrand®BiH sa biomasom. Cilj je dostizanje dugéme
odrZivosti proizvodnje energije u termoelektranniaild.

Kljuéne rije¢i: kosagorijevanje, biomasa, ugalj, termoelektranelrivost
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IMPROVING THE PERFOMANCE PROPERTIES OF ABRASIVE TOQS AT
THE STAGE OF THEIR OPERATION

POBOLJSANJE S/OJSTAVA PERFORMANSI ABRAZIVNIH ALATA U FAZI
NJIHOVOG RADA

Vladimir Tonkonogyt, TetianaSidelnykov?, Predrag Da&®“, Alexey YakimoY,
Liubov Bovnegré
! Odessa National Polytechnic University (ONPU), GaedJkrain
20dessa National Medica/niversity (ONMU), Odessa, Ukrai
3High Technical Mechanical School of Professionald@i#s, Str. Radoja Krsth 19, 3724(
Trstenik, Serbi:
4SaTCIP Publisher Ltd., Stfrzni Centar Pijaca no. 101, 36210 Vreja Banja, Serbi
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Vladimir Tonkonogyi T. Sidelnykova ey Yakimov  Liubov Bovne

ABSTRACT:

Grinding performance largely depends the durability of the abrasive tool. Developex destec
solid lubricant for impregnating the working surgaof the grinding wheel, which increases
cutting ability and, as a result, reduces the numbk edits. Reducing the need for frequ
revisions of the abrasive tool reduces dust generatiothe workshop and helps to prevent
occupational disease of the grindgogreumoconiosis

Key words:higher fatty carboxylic acids, friction coefficiemrinding whee

SAZETAK:

kao rezultat, smanjuje broj izmjena. Smanjenje glmr zacestim revizijama abrazivnog alata
smanjuje stvaranje prasine u radionici i pomazepue&vanju profesionalne bolesti mlin¢-

pneumokonioze.

Kljuéne refi: Vise masne karboksilne kiseline, koeficijent tretgéak za brusenj
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SIMULATION CENTRIFUGAL CASTING OF THE HEAT RESISTANT
AUSTENITIC STEEL HK30 MODIFIED BY NIOBIUM

SIMULACIJA CENTRIFUGALNOG LIVENJA VATROOTPORNOG
AUSTENITNOG CELIKA HK30 MODIFICIRANOG NIOBIJEM

Alen Deli¢', Mirsada Oru®, Milenko Rimac?, Andrej Kump, Pontus Andersof
TTU energetik d.0.0., 75000 Tuzla, Bosnia and éfgwzin:
2University of Zenica, 72000 Zenica, Bosnia and dgaxin:

3NovacasSystems AB, 372 38 Ronneby, Sw

Alen Delt

Mirsada Ord

Milenko Rimac

Andrej Kump Pontus Anderson

ABSTRACT:

Simulation casting of has become a powerful tooVisualize mould filling, solidification ar
cooling, and to predict the location of internalfélets such as shrinkage porosity, sand inclus
and cold shuts. It can be used for existing iogst, and for developing new castinThis process
in casting technology is an innovative casting s simulation tool that basically simula
mold filling and solidification, and provides thegsibility of simulating casting production. T
simulaton process in any case reduces production costaogtidnizes the technological process
casting. It's possible simulate most commercialtiogsmethods, as well as the process
centrifugal casting of heat resistant steel anadysl

In this paper presents the application of the 3DDOAo0del in technology centrifugal casting tt
of HK 30 Nb steel.

Key words:3D model, simulation, casting, centrifugal cas

SAZETAK:
, odvr&avanja i

hladenja, te za preddanje lokacije unutradnjih defekata kao Sto su poost, mikropukotine

ih problema i za izradu novih
odlivaka. Ovaj proces u tehnologiji livenja je iradiwni alat koji u osnovi simulira punjen
kalupa i @vr&‘avanje, i daje mogtnost simulacije proizvodnje odlivaka. Postupak $awije u
svakom sldgaju smanjuje troSkove pizvodnje i optimizira tehnoloSki proces livenjaogdce je
simulirati ve‘inu komercijalnih metoda lijevanja, a tafer i proces centrifugalnog liven
vatrootpornihcelika i legura
U ovom radu predstavljena je primjena 3D CAD modglanja u tehnologi centrifuganolivene
cijevi odcelika HK 30 Nb.

Kljuéne rijeci: 3D model, simulacija, livenje, centrifugalno live
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IMPLEMENTATION OF INDUSTRY 4.0 AND INDUSTRIAL ROBOTS IN THE
MANUFACTURING PROCESSES

IMPLEMENTACIJA IDUSTRIJE 4.0 | INDUSTRIJSKIH ROBOTA U
PROIZVODNIM PROCESIMA

Yisak Karabegow, 'Edina Karabegow, *Mehmed Mahmé, *Ermin Husak
1University of Bihd, 77000 Bihd, Bosnia and Herzegovina

Isak Karabegovi Edina Karabegovi Mehmed MahndiErmin Husak

ABSTRACT:

The fourth industrial revolution or Industry 4.0afready present around us, but the concept itself
is not widespread. The implementation of Industéywlill improve many aspects of human life in
all segments. We are witness to big changes imdilstry branches, with new business methods,
product system transformation, consumption, defivard transportation emerging, owing to the
implementation of new technological discoverieg thelude: robotics & automation, Internet of
Things (IoT), 3D printers, smart sensors, Radio gerency ldentification (RFID,) etc. The
implementation strategy of Industry 4.0 is to epathle adjustment of industrial production to
complete intelligent automation, which means inamidg self-automation, self-configuration,
self-diagnosis and problem-solving, knowledge amelligent decision-makingVe must point out
that the success or failure to implement Industf liles in the hands of all participants in the
production chain, from the manufacturer to theeses.

Key words manufacturing process, industry 4.0, robot, autaamgtinternet of things (IoT), smart
factory

SAZETAK:

Cetvrta industrijska revolucija ili Industrija 4.0e¥ je prisutna oko nas, ali sami koncept nije
rasprostranjen. Implentacijom Industrije 4¢@ se poboljSati mnogi aspekti ljudskog Zivota msvi
segmentima.Svjedoci velikih promjena u svim industrijskig maaa, pojavljuju se nove poslovne
metode, preoblikovanje proizvodnih sistema, pofm3isporuke i transporta sve zahvaiju
implementaciji novih tehnoloskih otkai koji pokrivaju: robotika & automatizacija, inteet stvari
(IoT), 3D Stamapa, pametni senzorisradio frekventidentifikacija (RFID) itd. Strategija
implementacije Industrije 4.0 se sastoji u tomesdavrSi prilag@avanje industrijske proizvodnje
potpunoj pametnoj automatizaciji, a to zZhauvadenje metoda samo-automatizacije, samo-
konfiguraciji, samostalno dijagnosticiranje problam otklanjanje, spoznaja i inteligentno
dono3enje odluka..Moramo kazati dauspjeh ili nezlspjmplementacije Industrije 4.0 lezi u
rukama svu gesnika u lancu od proiz@aca do krajnjeg korisnika kupca.

Kljuéne rije¢i: proizvodni proces, industrija 4.0, robot, automatija, internet stvari
(loT),pametna fabrika
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DEVELOPMENT OF THE SYSTEM FOR OIL VAPOR DRAINAGEF M
BEARING HOUSINGS OF BIG HYDROAGGREGATES

RAZVOJ SISTEMA ZA ODSIS ULJINIH PARA IZ KWISTA LEZAJEVA
VELIKIH HIDROAGREGATA

Safet Isi?!, Amar Letd, Mensudpidelija®, Edin Sunjé
University “DZemal Bijedi” in Mostar, Mechanical Faculty
2JP Elektroprivreda BiH d.d. Sarajevo, HE na Nerelablanica

Safet Isi Amar Leto Edin Sunje

ABSTRACT:

During the operation of large hydro aggregates,isiheated in the axial and radial bearings and
the production of oil vapor appears. The clearaité¢he gaskets of the bearings increase during
the multi-year work and often allows the passag®ibfvapor to the surrounding space what
causes condensation on the equipment. Penetrafiasheooil vapors in the generator area and
their condensation on the generator's equipmentiénices on the unit readiness and requires
more frequent cleaning and degreasing. For thissoem it is of vital importance for the
hydroaggregatespressence of the functional systewilfvapordrainagedirectly from the housing
of axial and radial bearings. This paper presentse tstructural solution of oil vapor
drainagesystem on vertical hydro aggregates wi¢hKaplan turbine.

Key words:oil vapor, drying of oil vapor,air flow

SAZETAK:

Pri radu velikih hidroagregata dolazi do zagrijajanulja u kuwistima aksijalnih i radijalnih
leZajeva i stvaranja uljnih para. Zazori u brtvarteajeva se povavaju tokom viSegodiSnjeg
rada i cesto omogéavaju prolaz dijela uljnih para u okolni prostornjihovu kondenzaciju na
opremi. Prodor uljnih para u generatorski dio i Imjiva kondenzacija na opremi generatoraeiti
na pogonsku spremnost i zahtijeie&’e ciScenje i odma&vanje. Zbog toga je od vitalne vaznosti
za hidroagregate postojanje funkcionalnog sisteraaodsis uljnih para direktno iz Kista
aksijalnih i radijalnih lezajeva. U radu je prikama konstrukciono rjeSenje sistema za odsis uljnih
para na vertikalnim hidroagregatima sa Kaplan turbim.

Kljuéne rijeci: uljne pare, odsis uljnih para, strujanje
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VISION GUIDED ROBOT KUKA KR 16-2 FOR A PICK AND PLEE
APPLICATION

VIZIISKI VO DEN ROBOT KUKA KR 16-2 ZA PRIMJENU KOD UZIMANJA |
ODLAGANJA

Samir Voji¢
Univerzitet u Bihdu, Tehnéki fakultet Bih&@

Samir Voji

ABSTRACT.

In this paper, we describea robotic vision systempicking and placing objects using industrial
robot KUKA KR 16-2. The proposed system recogrirme®bject and estimates the position and
orientation of the object. It then sends the resaolthe robot control system. The system was
installed in a lab for robotics at the Technicattdty in Biha'.

Key words robotics, vision system

SAZETAK:

U ovom radu opisan je robotski vizijski sistem zimanje i odlaganje predmeta koriStenjem
industrijskog robota KUKA KR 16-2. Dati sistem poepaje predmete i procjenjuje polozaj i
orijentaciju predmeta i nakon toga S$alje rezultatpravljackom sistemu robota. Sistem je
instaliran u laboratoriji za robotiku Teh#kog fakulteta u Bihéu.

Kljuéne rijedi: robotika, vizijski sistem
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TESTING OF TRIBOLOGICAL PROPERTIES OF ADI
TESTIRANJE TRIBOLOSKIH KARAKTERISTIKA ADI MATERIJAL A

Pavel Kovd !, Borislav Savkow', Du$ar Jesi?, DraZen Sarjanovit
1University of Novi Sad, Faculty of Technical Scer8erbia
%International technology Management Academy, Nasli Serbia
3SaraMont Doo, Beograd, Sert

-

Pavel Kova  Borislav Savko¥i  DuSan Jegi

DraZen Sarjanovic

ABSTRACT:

This experimental work consists of testing of isgtially improved specimens for wear proc
without lubrication. In thdirst part investigated was tribological properties tribometer pin ol
disc made produced from ADI. Tested was loss dfteand loss of mass of pin for differ
increasing number of revolutions. Both wear pararetwere increasing with number
revdutions. In the second part this was accomplishgddnducting face milling tests for a rar
of machining conditions. More specifically, theeet§ of cutting speed on tool life was testec
the study was found that the machinability of ADltermsof tool life, degrades as the cutting
speed increases. Tool wear progression in timeccpblynomial fit equations for workpiece A
material. The Tool life equation developed by Taytoquantify the relationship between cutt
speed and tool life is determined as well.

Key wordstribology tests, pin on disc, wear, tool life, A

SAZETAK:

Ovaj eksperimentalni rad se sastoji od ispitivaigatermno poboljSanih uzoraka Na proc
habanja bez podmazivanja. U prvom delu istraZivandriboloSke osobe na tribometru pin i
disku napravljenom od ADI. Testiran je gubitak deZi gubitak mase pina za raiti rastuci broj

obrtaja. Oba parametra habanja su se péamala sa brojem obrtaja. U drugom delu to
postignuto provdenjem testova za glodanje riau za razléite uslove obradePreciznije, ispitan
je efekat brzine rezanja na vek trajanja alata. Ud§i je utvideno da se obradljivost ADI,

smislu trajanja alata, degradira kako se brzinaaejm povéava. Progresija habanja alata

vremenskim kubnim polinomima prilagdenih jedn@ina za ADI materijal obratka. Odiena je i
jednaiina za postojanost alata koju je razvio Taylor zeadifikaciju odnosa izna brzine
rezanja i veka trajanja alata.

Kljuéne rafi: triboloSki testovi, pin na disku, hakje, postojanost alata, ADI
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ANALYSIS OF THE COMPARATIVE ADVANTAGES OF GEAR PUMB
INDICATORS

ANALIZA POKAZATELJA KOMPARATIVNIH PREDNOSTI ZUPCASTIH PUMPI

Milutin Zivkoviét, Predrag Dast!, Predrag Pravdf
lisoka tehnika masinska $kola strukovnih studija, Trstenikjj&rb

ABSTRACT:

Hydraulic pumps belong to the basic devices of eaygttraulic system, because they convert
mechanical energy to the pressure of the workinigl flAs a significant number of drive solutions
are realized by gear pumps, special attention bélldedicated to them in this paper. Their basic
comparative advantage is in the simplicity of comative solutions as well as relatively simple

production. This implies, for the buyer, an accéptgrice and not a negligible or favorable mass
ratio and the achieved strength. For this reasdre awuthors of this paper will define all the

indicators of this conclusion. In support of thissartion, we will analyze the gears of production
of the famous Serbian manufacturer, PPT-HIDRAULKAfrom Trstenik. The same will show

tabs and diagrams.

Key words:gear pumps, weight ratio, pump power, comparatomgarisons

SAZETAK:

Hidraulicke pumpe spadaju u osnovne dae svakog hidrautkog sistema, jer pretvaraju
mehandke u energiju pritiska radnog fluida. Kako se Zman broj pogonskih reSenja ostvaruje
zupiastim pumpama, u radée se paznja posvetiti njima. Njihova osnovna kowmpara prednost

je u jednostavnost konsrtukivnih reSenja kao itrefe jednostavna izrada. To podrazumeva, za
kupca, prihvatljivu cenu a nije zanemarljiv ni p§aa maseni odnos i ostvarena snage. |z tog
razloga, autori ovog rada‘e definisati sve pokazatelje ovakvog zakiju Kao prilog ovoj tvrdnji,
analiziraéemo zupaste pumpe proizvodnje poznatog srpskog praeiay PPT-HIDRAULIKA ad

iz Trstenika. Ist@’e se pokazati tabelarno i kofgnjem dijagramskih zavisnosti.

Kljuéne refi:zupraste pumpe, tezinski odnos, snaga pumpe, kompaagiiwelenja
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SYSTEMS FOR PASSIVE AND ACTIVE VIBRATION DAMPING
SISTEMI ZA PASIVNO | AKTIVNO PRIGUSNJE VIBRACIJA

Safet Isi?!, Semir Mehremé, Isak Karabegow?, Ermin Husak?
tUniversity “DZemal Bijedi” in Mostar, Mechanical Faculty
2University in Biha, Technical Faculty

Semir Mehrenii Isak Kérabego%i Ermin Husak

Safet I8i

ABSTRACT:

Vibrations are a mechanical phenomenon that accanggahe work of many mechanical systems.
Increased vibration can negatively affect the perfance of these systems (e.g. the accuracy of
the cutting machine) or, in some cases, endangerstrength and stability of the system (e.g.
oscillation of bridges under the influence of windcillation of buildings in the earthquake, etc.).
Reduction of the amplitude of the oscillation cobtldone by changing the mass arrangement,
changing the stiffness, and installing special sufs This approach often requires a change in
the constructive system solution, what is in maages difficult or impossible to do. The
alternative is active vibration damping systemsjciwhdepending on the vibration states of the
system they are part of, can induce the vibratithva by superposition lead to their reduction.
With the development of mechatronics, the posi#silof such systems are becoming ever greater.
This paper reviews the vibration damping systertif@e@nd passive) and presents the principle of
the mechatronic system for active vibration damping

Key wordsuvibrations, active damping, passive damping, meohas.

SAZETAK:

Vibracije su mehawki fenomen koji prati rad vine mehanikih sistema. PoviSenje vibracija
moZe negativno uticati na njihove rezultate radpr(ma ta’nost masina za obradu rezanjem) ili,
u nekim sldajevima, ugroziti ¢vrsta‘u i stabilnost sistema (npr. oscilacije mostova pod
djelovanjem vjetra, oscilacije zgrada pri potre#td,). Redukcija amplitude oscilovanja moze se
vrSiti promjenom mase, promjenom krutosti i ugragmjspecijalnih oslonaca. Ovaj pristépsto
zahtijeva promjenu konstruktivnog rjeSenja sistemléernativa su aktivni sistemi za prigusenje
vibracija, koji, zavisno od stanja vibracija sistariji su sastavni dio, mogu inducirati vibracije
koje superponiranjem dovode do njihove redukcigere&vojem mehatronike, magnosti ovakvih
sistema postaju svede U ovom radu izvrSenje pregled sistema za prigieSébracija (aktivno i
pasivno) i prikazan princip rada mehatrékbg sistema za aktivno prigusenje vibracija.

Kljuéne rijedi: vibracije, aktivno prigusenje, pasivno prigusemjeshatronika
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APPLICATION OF THE MODIFIED GENETIC ALGORITHM FOR
OPTIMIZATION OF PLASMA COATINGS GRINDING PROCESS

PRIMENA MODIFIKOVANOG GENETI CKOG ALGORITMA ZA OPTIMIZACIJU
PROCESA BRUSENJA PLASMENIH PREMAZA

Vladimir Tonkonogyt, Predrag Da&*¥, Olga Rybak, Tetiana Lysenkd
'Odessa National Polytechnic University (ONPU), GdedJkraine
2High Technical Mechanical School of Professionald8ts, Str. Radoja Krg#a 19, 37240
Trstenik, Serbia
33aTCIP Publisher Ltd., Str. Trzni Centar Pijaca 061, 36210 Vrnjé&a Banja, Serbia

P

Vladimir Tonkonogyi Prera i Olga Rybak Teina Lysenko

ABSTRACT:

The problem of defining optimal conditions for glimg plasma coatings may be considered as
multi-objective optimization problem with a systefrbounding inequalities that contain surface

roughness, temperature, local and residual streasesell as intrinsic defects size. This approach
contributes to applying evolutionary algorithms Buas genetic algorithm to solve the stated
problem. Taking into account special characterstid technological process, modification of the
classical genetic algorithm has been carried outhia presented research.

Key words:genetic algorithm, multi-objective optimizationlesgion operator, mutation operator,
surface grinding, plasma coatings

SAZETAK:

Problem definisanja optimalnih uslova za bruSenj@zma previaka moZe se smatrati
viSekriterijumskim optimizacionim problemom saesigdtm graninih nejednakosti koji sadrze
hrapavost povrSine, temperaturu, lokalne i rezidgalnaprezanja kao i vélhu unutrasnjih
defekata. Ovaj pristup doprinosi primeni evoluctomigoritama kao Sto je genetski algoritaa
resavanje navedenog problema. Uzimajuci u obzir posebne karakteristike tehnoloskog procesa, u
prikazanom istraZivanju izvrSena je modifikacijadidnog genetskog algoritma.

Kljuéne refi: genetski algoritam, multi-objektivna optimizacijgelektorski operator, operator
mutacije, povrsinsko brusenje, plazma premazi
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PHOTOVOLTAIC SYSTEMS WITHSUN TRACKING POSITION
FOTONAPONSKI SISTEMISA PRA'ENJEM POZICIJE SUNCA

Edin Semi*, Malik Cabaravdi?
Faculty of Mechanical Engineering, University ,DZahBijedi¢” in Mostar, Bosnia and
Hercegovina
2Faculty of Mechanical Engineering, University ofit, Bosnia and Hercegovina

)

Edin Semmi Malik Cabaravdi:

ABSTRACT:

This paper describes the work of solar photovol®istems and the types of photovoltaic panels.
Solar energy can be transformed in many ways ifgotrécal, and the simplest way is through
photovoltaic cells. The work principles of photdaa cell is based on photoelectric effect. Solar
panels can be fixed, or mobile panels with onewo totation axis. Mobile systems can be
optimally positioned in relation to the sun, no teatvhere the sun is in the sky.

Key words:photovoltaic cell, solar panel, position, solar ration.

SAZETAK:

U ovom radu opisan je rad fotonaponskih sistemal kwate kretanje sunca, te tipovi
fotonaponskih panela. Steva energija se moZe na viSecima pretvoriti u elektdnu, a
najjednostavniji néin jeste putem fotonaponskifelija. Princip rada fotonaponskéelije se
temelji na fotoelekttihom efektu. Solarni paneli mogu biti fiksni, ilikpetni po jednoj ili dvije
ose. Pokretni sistemi mogu biti optimalno pozigiani u odnosu na sunce bez obzira gdje se
sunce nalazi na nebu.

Klju éne rijeci: fotonaponskaelija, solarni panel, pozicija, sifevo zraenje.
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ACHIEVING OPTIMAL STIFFNESS OF PLANAR MULTILINK MECHANISMS
STRUCTURE BYMEMBERS SHAPE MODIFICATION

OSTVARIVANJE OPTIMALNE CVRSTOCE STRUKTUFE PLANARNOG
MULTILINK MEHANIZMA PO MODIFIKACIJI OBLI KA CLANOVA

Denijal Sprei¢t, Dzemal Kovaevit, Jasmin Halilovie, Edis Nasi*
1University of Tuzla, 75000 Tuzla, Bosnia Herzegovina

Denijal Spe& Dzemal Kovéeviéc Jasmin Halilové Edis Nagi

ABSTRACT:

FEA for shape optimisation, for individual parts assemblies is widelly used. FEA shc
simulate eather real load conditions, eather loathditions aplied during la-testing (more often
case in automotive industry). FEA is shorteningp&optimisation duration, but if one tries to
achieve absolutely credible simulation of phisicahdition, FEA can be relatively long lastir
too. In the paper is shown an examle of shape @mimon for stiffness improvement for multili
Bonnet Hinges. &sons why it is very dificul and, longlasting terform accurate FEA fc
specific assembly and requirenets is presentedgedirninitial design was chosen, simplified F
for initial design have been performed. Comparimgtial design FEA result, expimental
measurement result and goal value, reference vilu&EA have been obtained. Hinges des
have been varied, fast FEA for each variation haeen performed, until reference value
reached. Procedure resulted in a successfully dptichdesigr

Key words:Planar multilink mechanism&E simulation, stiffness optimizati

SAZETAK:

Za optimiranje oblika individualnih proizvoda itiklopova, FEA je u Sirokoj upotrebi. FEA bi
trebala simulirati ili stvarne radne uslove ilislove ispitivanja u labolatoriji(u auto-industriji
ce¥'e). FEA skrduje proces optimiranja oblikaali ukoliko se insistira na apsolutno preciznoj
simulaciji fizickih opteréenja i uslova, FEA takie moze biti relativno dugotrajna za izradu. U
ovom radu je prikazan primjer optimiranjablika sa ciliem poboljSanja krutosti vidanog
mehanizma okova pokrova motora. Prikazani objektivni razlozi zaSto je za dati primjer
apsolutno precizna FEA kompleksnalugotrajne. Uzet je péetni oblik, za njega su iz#ene
pojednostvljena/brza FEA i fi#ii test. Upordujuci rezultate FEAe, testa i zahtijevane
deformacije, utwiena je ciljna vrijednost, koju poptimranjui treba posti FEA-om. Obik okova
je mijenjan, za svaku varijaciju je iztana FEA, dok nije postignuta ciljna vrijednost
deformacije. Ova procedura je dovela g@ostizanji zadovoljavajdeg optimiziranog dizajna
okova.

Kljuéne refi: Ravanski visg#ani mehanizmi, FEimulacije, optimiranje krutosti
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THE IMPACT OF THE DEFORMATION REDISTRIBUTION ON THE SPECIAL
NARROWING FORCE

UTICAJ PRERASPODJELE DEFORMACIJE NA SILU SPECIJALNGS
SUZAVANJA

Mirna NoZi¢', Himzo Pukié?
YUniverzitet “Dzemal Bijedi” ,Masinski fakultet Mostar
sveuiliste u Mostaru, FSRE

HimzoPukic

e
Mirna N

ABSTRACT:

The paper presents the results of experimentattigagions of the special narrowing process with
two variants of tool construction in the productiohthe same workpiece.Both tools had three
narrowing operations. Deformation analysis was iabth through logarithmic deformation and

narrowing ratio, and was performed after each mang operation.In laboratory conditions, a

deformation force was recorded on a hydraulic testhine with custom manufacturing tools. For
the experiments, cylindrical preparations, obtaibyddeep drawing with the reduction of wall

thickness from steel and brass, were used.

Key words:specialnarrowing, die, narrowing press, deformation reitiation, special narrowing
force

SAZETAK:

U radu su prikazani rezultati eksperimentalnih édivanja procesa specijalnog suzavanja sa dvije
varijante konstrukcije alata pri izradi istog radggredmeta. Oba alata su imala tri operacije

suzavanja. Deformaciona analiza je data preko litgarske deformacije i odnosa suZzavanja, a
vr8ena je poslije svake operacije suzavanja. U fatmoijskim uslovima, na hidraufnoj kidalici

sa prilagafenim proizvodnim alatima, vr§eno je snimanje defmione sile. Za eksperimente su

koriSteni cilindricni pripremci, dobiveni dubokim izvianjem sa redukcijom debljine zida od

celika i mesinga.

Kljuéne rijedi: specijalno suzavanje, matrica, tigkgreraspodjela deformacija, sila specijalnog
suzavanja
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NOZZLE OPTIMIZATION OF DUAL THRUST ROCKET MOTORS
OPTIMIZACIJA MLAZNIKA RAKETNIH MOTORA SA DUALNIM PO TISKOM

Mohammed AlazeeZji Predrag EleR
tUniversity of Belgrade — Faculty of Mechanical Bmegring, Belgrade, Serbia; Emirates
Advanced Research & Technology Holding LLC, AbulidHAaAE
2University of Belgrade — Faculty of Mechanical Bmegring, Belgrade, Serbia

o

Mohammed Alazeezi  Predrag Elek

ABSTRACT:

Optimizing the nozzle of a solid propellant rockebtor plays an essential rule in the overall
performance of the motor. In this paper, the ingadion of an optimization model of dual thrust
rocket motors will be presented. Due to having plRases of thrust in this type of rocket motors,
determination of the rocket nozzle expansion retia non-trivial problem. The idea is to use a
simple, fixed length and expansion ratio, convergivergent nozzle, which provides the highest
total impulse of the motor. Usual assumptions forideal rocket motor have been used. The
optimization model was developed in MATLAB and uatons has been performed using
previously obtained interior ballistic and otherlegant data for a dual thrust solid propellant
rocket motor.

Key words:optimization, convergent-divergent nozzle, rockepplsion, dual thrust

SAZETAK:

Optimizacija mlaznika raketnog motora &&stom pogonskom materijom je od izuzetnog'aaa
za ukupne performanse motora. U radu je prikazat@Zivanje koje se odnosi na optimizacioni
model za raketne motore sa dualnim potiskom, )sthpenom krivom potiska. Zbog postojanja
dve faze potiska i dva pritiska u komori, aflvanje optimalnog stepena Sirenja mlaznika
predstavija netrivijalan problem. Osnovni koncepbdmzumeva kori&nje jednostavnog
konvergeno-divergentnig mlaznika, fiksne duzirtepena Sirenja, koji obezidgie najveéi totalni
impuls motora. U modeliranju su kofgne uohfajene pretpostavke za idealni raketni motor.
Optimizacioni model je razvijen u programu MATLABproracuni su izvrSeni na bazi ranije
dobijenih unutradnjabalistkih i ostalih podataka za ovaj tip raketnog motora.

Kljuéne refi: optimizacija, konvergentno-divergentni mlaznik,atk pogon, dualni potisak

Editors: Isak Karabegovj Zijad Haznadar, Sead P@Si 31



5" International Conference
,NEW TECHNOLOGIES, DEVELOPMENT AND APPLICATION" 190719
27-29 June 2019 Sarajevo, Bosnia and Herzegovina

INFLUENCE OF STRIP COOLING RATEON LUDERS BANDS APPERANCE
DURING SUBSEQUENT COLD DEFORMATION

UTJECAJ NACINA HLA PENJA TRAKE NA POJAVU LUDERSOVIH LINIJA
KOD NAKNADNE HLADNE DEFORMACIJE

Stoja Reskow', Tin Brlié, lvan Jandrli¢*, Franc Vodopive?
*University of ZagrebFaculty of metallurgy, Alejaradnih heroja 3, 44000 Sisak, Croatia
?|nstitute of Metalsand Technology, Lepipot, 1110fibljana, Slovenija

Tin Brli¢

Stoja ReSkovi

lvan Jandrlé FrancVodopivec

ABSTRACT:

This paper presents the results of study of Lidersds appearance on hot rolled strip during
cold deformation. The research was carried out aabium microalloyed steel. After the
thermomechanical treatment the strip was coolediférent rates. Samples taken from hot rolled
strip were tested by stretching to fracture withmgitaneous application of the methods
thermography and digital image correlation. The bsés of measurement results was performed
with the software packages IRBIS 3 professionalatchID. Significant differences were found
in the samples tested at different cooling ratasthe samples cooled at a lower cooling rate, the
appearance of Liders bands in the elastoplastia avas determined. The appearance of Luders
bands was not observed in the samples cooled @fhehrates.

Key words:Luders band, microalloyed steel, hot rolled stdpoling rate

REZIME:

U radu su prikazani rezultati istraZivanja pojaveéidersovih linija na toplovaljanoj traci kod
hladne deformacije. IstraZzivanja su provedena d¢&liku mikrolegiranom niobijem. Nakon
termomehanike obrade traka je higena razlgitom brzinom.Uzorci toplovaljane trake ispitivani
su razvla@enjem do loma uz istovremenu primjenu metoda tenafiggi digitalne korelacije slike.
Analiza rezultata mjerenja provedena je programsgaketima IRBIS 3 professional i Match ID.
Utvrdene su znzajne razlike u ispitivanim uzorcima lanim razléitom brzinom. Kod uzoraka
hladenih manjom brzinom utdena je pojava Lidersovih linija u elastoplastbm podridju.
Pojava Ludersovih linija nije zapaZena kod uzorbkafenih véom brzinom.

Kljuéne regi: Ludersove linije, mikrolegirandelik, toplovaljana traka, brzina hizenje
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INVESTIGATION OF PRIMER INFLUENCE ON STRENGTH OF ALUMINIUM
SPECIMENS BONDED BY VHB TAPE

ISPITIVANJE UTICAJA PRIMERA NA NOSIVOST
ALUMINIJSKIH UZORAKA LIJEPLJENIH VHB TRAKOM

Aida Colo!, Petar Tas#, Ismar Hajro*
tUniversity of Sarajevo, Faculty of Mechanical Eregring, Vilsonovo Setaliste 9,
71000 Sarajevo, Bosnia and Herzegovina

Aida Colo Petar Tast Ismar Hajro

ABSTRACT:

Very High Bond tape is a type of adhesive often fisefast and efficient bonding of repair work
as well as assemblies. One of many types of VHB tmpthe acrylic based 4611F, which
according to the product specifications has gooodpgrties at slightly elevated temperatures and
is used for bonding parts of roof constructionsbatses and trucks, glazing systems and traffic
signs. This paper presents the results of lap skesting of VHB bonded aluminium specimens.
The tests were carried out on both primed and unpd specimens at the following temperatures:
20, 50, 100 and 150 °C. The results obtained stimt/ benefits of priming exist only at room
temperatures.

Key words:VHB, aluminium, primer, lap sheer test, elevatedfderature

REZIME:

VHB (eng. VeryHigh Bond) trake siesto koriSten nén brzog i efikasnog spajanja prilikom
reparaturnih i montaznih radova. Jedna od VHB trgkd 4611F, koja je na bazi akrila. Prema
proizvaZackoj specifikaciji, posjeduje dobre osobine na blggiSenim temperaturama, a koristi
se, na primjer, za spajanje dijelova krovnih kouktija autobusa i kamiona, sistema ostakljenja i
saobra‘ajnih znakova. U ovom radu su prezentovani rezulsgitivanja nosivosti preklopih
spojeva izvedenih VHB trakom na aluminijskim limwavi Ispitivanja su izvrSena sa i bez
nanoSenja primera na temperaturama 20, 50, 1000 16. Rezultati su pokazali postojanje
prednosti upotrebe primera samo na sobnoj temperatu

Kljuéne rijeci: VHB, aluminij, primer, preklopni spoj, poviSena fematura
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REAL TIME CONTROL OF ABOVE-KNEE PROSTHESIS WITH POWRED
KNEE AND ANKLE JOINTS

KONTROLA U REALNOM VREMENU NATKOLJENICNE PROTEZE S
POGONJENIMZGLOBOVIMA U KOLJENU | GLEZNJU

Zlata Jela®i¢t, Remzo Dedf
'Faculty of Mechanical Engineering, University of&javo
2Faculty of Mechanical Engineering, Computing anddglical Engineering, University of Mostar

Ziata Jelaié Remzo Dedi

ABSTRACT:

Passive prostheses, which are mostly used by asgutaable performance of various activities
such as walking on levelled and inclined groundd aven running, riding a bicycle and as of
lately swimming. However, performing high power deding tasks, such as stair ascent, presents
a problem, because the lack of muscles makes igsilgle to produce the required forces. To
perform high demanding power activities, prosthesist be powered, primarily in its main joints
— knee and ankle. In this paper, we present thétieee control ofnewly developed above-knee
prosthetic SmartLegprototype with powered knee ankle joints. Specialized control unit is
developed in order to achieve required kinematingd dynamics to enable it to perform high
power demanding activities in more natural manmspecially stair ascent.

Key words:powered above-knee prosthesis, control unit, tiea control, prototype testing

SAZETAK:

Pasivne proteze, koje n@g’e koriste amputirane osobe, omagju izvaienje razléitih aktivnosti
kao Sto su hodanje na niveliranom i blagonagnutereriu, pacak i tréanje, voznju bicikla i
plivanje. Melutim, izv@lenje zahtjevnih zadataka, kao Sto je penjanje epesiice, predstavlja
problem, jer nedostatak mi& onemogduje postizanje potrebnih sila. Za obavljanje visoko
zahtjevnih energetskih aktivnosti, proteza se nmapajati, prvenstveno u glavnim zglobovima -
koljenu i gleznju. U ovom radu predstavljamo kohtra realnom vremenu novo razvijenog
prototipaSmartLegproteze s pogonjenim zglobom kaljegleznja. Razvijena je i specijalizirana
upravljacka jedinica kako bi se postigla potrebna kinematikénamika, te omogiilo obavljanje
zahtjevnih zadataka, kao Sto je penjanje uz stepena prirodniji nain.

Kljuéne rije¢i:aktivna natkoljenina proteza, kontrolna jedinica, kontrola u realnomemenu,
ispitivanje prototipa
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RENEWABLE ENERGY SOURCES AND CORELATED ENVIRONMENTA
SYSTEM¢S

OBNOVLJIVI IZVORI ENERGIJE | KORELOVANI EKOLOSKI SISTEMI

Senad Rahim#*, Mersida Manjgc*
YFaculty of Mechanical Engineering, University “DZal Bijedi¢” of Mostar

ABSTRACT:

The paperpresents the methodology for creating a 3D CAD blasa for standard steel profil
that are available on the market for the purposetadir application for constructions. In th
paper we developed a methodology that enables as#te the base of estandard steel profiles
in the CAD system, using a file in the "Libary Reat Part" format. After designing tt
construction in the 3D sketch, the "Weldements"mand selects the appropriate profile from
database and creates the 3D construction. Tt Bead" option is used for the welded jc
then the surfaces are selected to be joined antldbfine the type and thickness of the we
join.

Key words:database, system, CAD

SAZETAK:

U radu je prikazana metodologija izrade 3DAD baze podataka za standardoelicne profile
koji su dostupni na trziStu u svrhu njihopemjene za konstrukcije. U ovom radu smo razvili
metodologiju koja nam omogava da stvorimdbazt svih standardnihéeli¢nih profila u CAD
sistemu, korisi#® datoteku u formatu "Libaryeature Part". Nakon crtanja konstrukcije u 3D
skechu, naredbom "Weldements" biramagovaraji¢i profil iz baze podataka i kreiramo 3D
konstrukciju. Za zavarene spojeve se koristi of"Filet Bead", zatim se odaberu povrSine koje se
spajaju i koje odréuju tip i debljinu zavarenogpoje.

Kljuéne rijedi: baza podataka, sistem, CAD
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PUT KA NOVOJ DEFINICIJI KILOGRAMA

THE WAY TO A NEW DEFINITION OF THE KILOGRAM

Daut Denjd, Senada Pobd?
tUniverzitet "Dzemal Bijed!', Mostar

@
|

Daut Denjo Se*r‘]a'Pbri

SAZETAK:

U ovom radu je prikazan put ka novoj definiciji iigide mase, kilogram, preko dva veoma sloZzena
eksperimenta koja se vode u véide svijetskim metroloSkim institutima. Ti ekspritesu
Avogardo projekat i Watt-ova vaga, koji imaju zdj giovezivanja kilograma sa prirodnom
konstantom, Planck-ovom konstantom. Takal radu su navedene prirodne konstante objavljene
od CODATA kao i aktivnostPhysikalisch-Technische Bundesanstalt (PTB) na rastalih
fizikanih velgina i njihovom povezivanju na prirodne konstante.

Kljuéne rijeci: Metrologija, jedinica mase kilogram

ABSTRACT:

This paper presents a way to a new definition ofass unit, kilogram, through two very complex
experiments which are performed in the leading amktrology institutes. These experiments are
Avogardo project and Watt's scales, which are ain@dconnecting kilograms with natural
constant, Planck's constant. Also, the paper meationatural constant, published by CODATA
and Physicalisch-Technische Bundesanstalt (PTB)vities in the work of other physical
guantities and their connection to the natural danss.

Key words:metrology, mass unit kilogram

36 Editors: Isak Karabegovj Zijad Haznadar, Sead P@Si



5" International Conference
,NEW TECHNOLOGIESDEVELOPMENT AND APPLICATIC' NT-2019
27-29 June 2019 Sarajevo, Bosnia and Herzegovina

HEXAPOD ROBOT NAVIGATION USING FPGA BASED CONTROLLR

NAVIGACIJA HEKSAPOD ROBOTA KORISTENJEM FPGA
KONTROLERA

Lejla Banjanovie-Mehmedovi?, Alen Mujkic?, Nedim Babi®,Jakub Seic*
L3University of Tuzla, Faculty of Electrical Enginéey, Bosnia and Herzegovin
2DCCS GmbH, Tuzla, Bosnia and Herzego
“MBT BH Tuzla, Bosnia and Herzegov

Lejla Banjanowi-Mehmedovi Alen Mujki Nedim Baht Jakub Séi¢é

ABSTRACT.

In order to improve efficiency and achieves higherformance, motor control mechanism o
robotic platform realized by microcontrolldérased system in last time is changing with
reconfigurable hardware platforms. This paper prdgsethe field programmable gate arr
(FPGA) implementation of the hexapod robot navigatising the tripod gate sequence. The s
motor cantroller is implemented in the Cyclone IV FPGA clip Altera using Verilog a
Hardware Description Language (HDL). The impleméota of the servomotor controller
FPGA has several advantages as circuit designtiktyi and parallel command executic when
compared to conventional microcontrolleased system. The particular advancesintroduce
this field have impact on motor control design afitiple-output requirements as well as parallel
co-work of multiple robotic platforms in different dpgations in scope of Industry 4.0.

Key wordsFPGA, hardware description language (HDL), hexapaigot navigation, Verilog

SAZETAK:

U cilju unaprefenja efikasnosti i dostizanja viSe perfomanse rsigteupravljanje motorima n
robotskim platformamarealizovano mikrokontrolerima u zadnje vrijeme samjenjuje se
rekonfigurabilnim hardverskim platformama. Ovaj raprezentira FPGA implementaci
navigacije heksapod robota koriStenjem tronoZnevesete kretanja. Kontroler servomotora
implementiran naAlterinom Cyclone IV FPGA¢ipu koriStenjem Verilogakao hardversk
deskripcionog jezika (HDL). Implementacija kontraleservomotora na FPGA ima nekoli
prednosti pri komparaciji sa konvencionalnim milkvakolerom kao Sto je fleksibilnost lagog
kola & paralelno izvrSenje komandi. Ovo osobito imacajmkada se primjenjuje upravljan
velikim brojem motora kao Sto je pri paralelnom wagiSe robota u razitim aplikacijama
Industry 4.0.

Kljuéne rijeci: FPGA, hardverski deskripciofgzik (HDL), navgacija heksapod robota, Verilog
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DEVELOPMENT OF TSCLab: A TOOL FOR EVALUATION OF THE
EFFECTIVENESS OF ADAPTIVE TRAFFIC CONTROL SYSTEMS

RAZVOJ TSCLab-a: ALAT ZA EVALUACIJU WINKOVITOSTI ADAPTIVNIH
SUSTAVA UPRAVLJANJA PROMETOM

Daniel Pavleski, Daniela Koltovska NechoskaEdouard Ivanjkd
Traffic Department of the City of Skopje, Skopjaecitionia
23y, Kliment Ohridski University, Faculty of TectaliSciences, Bitola, Macedonia
SUniversity of Zagreb, Faculty of Transport and TimSciences, Zagreb, Croatia
=
4

N i A

Daniel Pavleski Daniela Koltovska Edouard Ivanjko
Nechoska

ABSTRACT:

Adaptive Traffic Control Systems (ATCS) have bddelyimplemented for urban traffic control
due to their capability to alleviate traffic congies. Evaluation of the effectiveness of ATCS is
challenging and presents an open problem. Differmeiasures of effectiveness with in-depth
insights into the traffic situations of the conteal signalized intersection are required. In this
paper, development of TSCLab (Traffic Signal Cdnitaboratory), a MATLAB based tool for
evaluation of ATCS is presented. It can gather wisdalize relevant data, which describe the
performance of ATCS in real time, in a VISSIM basedulation environment. To proof the
capabilites of TSCLab, the ATCS UTOPIA/SPOT hasnbevaluatedusing an isolated
intersection as the use case.

Key words intelligent transport systems, adaptive traffic tohsystem, isolated signalized urban
intersection, evaluation of effectiveness.

SAZETAK:

Adaptivni sustavi upravljanja prometom seprimjenjbog njihove mognosti smanjivanja
zaguSenja prometa. Ocjene kvalitete rada takvihtasas je izazovna i predstavija otvoren
problem. Potrebne su raziie mjere kvalitete semaforiziranih raskrizja s mégo&'u dobivanja
dubinske slike o prometnoj situaciji. U ovetanku je predstavljen razvoj alata TSCLab (engl.
Traffic Signal Control Laboratory) koji omogava navedenu ocjenu kvalitete rada adaptivnih
sustava upravljanja prometom. Implementiran je uTAB-u i omoguuje prikupljanje te
graficki prikaz bitnih podataka, koji opisuju ponaSangagtivnih sustava upravljanja prometom,
u simulacijskom okruZenju zasnovanom na simula¥d885IM. Radi prikaza mognosti TSCLab
je primijenjen za ocjenu kvalitete rada sustava BPTRISPOT koriStenjem izoliranog raskrizja
kao testnog scenarija.

Kljuéne rijedi: inteligentni transportni sustavi, adaptivni sugtaipravljanja prometom, izolirano
semaforizirano urbano raskrizje, evaluacijéinkovitosti
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APPLYING UNMANNED AERIAL VEHICLES (UAV) IN TRAFFIC
INVESTIGATION PROCESS

PRIMJENA BESPILOTNIH LETJELICA U PROCESU @EVIDA PROMETNIH
NESRECA

Pero Skorput, Sadko MandZuky Martin Greguri¢*, Maja Tonec Vraric¢*
YFaculty of Traffic and Transport Sciences, Vul@ta 4, HI-10000 Zagreb

29 8%
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Pero Skorput Sadko Mandzulkdartin Greguriéc Maja Tonec Vradi¢

ABSTRACT.

Traffic accident investigations are technical ardhnological processes which essentially cor
two opposed demands: the shortest clearance time ierd prevent secondary incidents ¢
investigation as an act which purpose is to deteaithe elements of criminal offense of causi
traffic accident or a traffic offense. The inveatign today, il time context, is a depended process
that requires relatively longer time period to gathevidence, make necessary measurem
describe traces etc. In this paper will be showe tlossibilities of digitalization and thr-
dimensional (3D) modelling ofaffic accident sight. Innovative technologies vii# describec
such as making thredimensional (3D) models of the actual place whewdfit accident
happened, using Unmanned Aerial Vehicle (UAV) dmtqgrammetric procedure

Key words:digitalization, UAV, investigation, traffic accidgr8D mode

SAZETAK:
Uvidaji prometrih nesréa su prometni i tehdko-tehnoloSki procesi Kkoji u svojoj osnovi
sadrzavaju dva naisobno suprotstavljena zahtjeva: Sto deavrijeme ragiSéavanja mijest:
prom a

rometnog prekrsaja.
Provedba devida je danas u vremenskom kontekstu zavisare@hamj zahtjeva relativno duzi
vremenski period kako bi se prikupili dokazi, obe@yotrebna mjerenja, opisali tragovi i sl.
ovom radu prikazatée se mogénosti digitalizacije i izrade trodimenzionalnih 3Dodela mjest:
prometne nesie. Opisati¢e se inovat

fotogrametrijskih postupaka.

Kljuéne rijedi: digitalizacija, bespilotna letjelica, w¥aj, prometna nesea, 3D nodel
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IOT CONCEPT IN COOPERATIVE TRAFFIC MANAGEMENT

IOT KONCEPT U UPRAVLJANJU KOOPERATIVNOG UPRAVLJANJ/
PROMETOM

Miroslav Vujict, Sadko Mandzuk?, Luka Dedi¢
YUniversity of Zagreb, Faculty of Transport and TigSciences, Croat

e deoiaty
Miroslav Vujic Sadko Mandzuk Luka Dedic

ABSTRACT.

In order to improve the quality of traffic in urbameas it is necessary to establish communice
between infrastructurand vehicles. Basic concept is defined through ecatjve approach wher
traffic information is exchanged between vehicled &ehicles and vehicles and infrastructt
Because of large amount of data, new communicéicmologies are crucial for datiaving and
analysis. Internet of Things is a plausible concipt data storage, but the intention of t
research is to define possible wireless commurunatechnologies that can be used in url
traffic management. Many ITS solutions demand rdiffererformance of wireless technologies
(speed of connection establishment, bandwidth), si.certain scenarios will be described in 1
research.

Key wordsinternet of Things, Intelligent Transport Systefirgffic Environment, Traffic Contr

SAZETAK:

U cilju poboljSanja kvalitete prometa u gradskindpajima potrebno je uspostaviti komunikac
izmeiu infrastrukture i vozila. Osnovni koncept defimirge kooperativnim pristupom u kojem
informacije o prometu razmjenjuju izaevozila i vozila te vzila i infrastrukture. Zbog velike
kolicine podataka, nove komunikacijske tehnologije gucké za pohranu i analizu podatal
Internet stvari je prihvatljiv koncept za pohranadataka, ali svrha ovog istraZivanja je definir
moguwe beZine komunikacike tehnologije koje se mogu koristiti u upravijargradskin
prometom. Mnoga ITS rjeSenja zahtijevaju réii performanse be#iih tehnologija (brzine
uspostavljanja veze, propusnost, itd.), takocd u ovom radu biti opisani raziti scenariji u
gradskom prometu.

Kljuéne rijedi: Internet stvari, Inteligentni transportni sustayirometno okruzenje, upravljar
prometom
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PERFORMANCE EVALUATION OF TWO COMPUTATIONAL APPROAEES
FOR VEHICLE COLLISION SIMULATION

OCJENA PERFORMANSI DVA RACUNALNA PRISTUPA ZA SIMULACIJU
KOLIZIJE VOZILA

Clio G. Vossot, Dimitris V. Koulocherig, Kiriakos P. Kapetis
yehicles Laboratory, School of Mechanical EnginegriNational Technical University of
Athens, Greece, Zografou Campus, IroonPolytexn@iou

Clio G. Vossou D. V. Koulocheris  Kiriakos Ragetis

ABSTRACT:

A vehicle collision can be divided in three distitime phases, the pre-collision, the collision and
the post-collision phase. Usually during a trafficcident reconstruction the collision and post-

collision phases are investigated in order for #eeident reconstructionist to draw conclusions

concerning the causes and the events that lealeav¢hicle collision. The investigation of both

phases is usually a repetitive procedure which teates when the investigation results match the
physical evidence drawn from the accident scene. difjective of the analysis of the collision

phase is the determination of the velocities ohhathicles prior and post collision.................. In

order to evaluate the performance of both algorghthe vehicle collisions described in details in

the RICSAC database have been used. The reseiglofalgorithm are compared with each other
as well as with the measured quantities existingli@SAC database.

Key words:vehicle collision, genetic algorithms, RICSAC datsdy planar impact mechanics,
crush energy

SAZETAK:

Suda rvozila moze se podijeliti u tri rafle vremenske faze, prije sudara, faza sudara & faz
nakon sudara. Obnho se tokom rekonstrukcije prometne nésrespituju faze sudara i nakon
sudar a kako bi rekonstruktor negeedonio zakljuke o uzrocima i dogéjima koji su doveli do
sudara vozila. Istrazivanje obiju faza ébo je postupak koji se ponavlja i zavrSava kadalta#
istrazivanja odgovaraju fizkim dokazima izwienim iz mjesta nesfe. Cilj analize faze sudara je
odrefivanje brzina oba vozila prije i poslije sudara ............. Kako bi se procijenila
ucinkovitost oba algoritma, sudari vozila opisani IOSAC bazi podataka su koriSteni. Rezultati
svakog algoritma m#&isobno se uspodeju, kao i izmjerene veine u RICSAC bazi podataka.

Kljuéne rijedi: sudar vozila, genetski algoritmi, RICSAC baza pakiat planarna udarna
mehanika, energija gnjenja
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ADVANCED APPLICATIONS FOR URBAN MOTORWAY TRAFFIC COTROL

NAPREDNE APLIKACIJE U UPRAVLJANJU PROMETOM NA URBANM
AUTOCESTAMA

Martin Greguri¢*, Sadko MandZuk®, Kresimir Vidovi?
lFaculty of Traffic and Transport Sciences, Vulala 4, HI-10000 Zagreb, Croatia
2Ericsson Nikola Tesla, Krapinska 44, -10000 Zagreb, Croatia

ABSTRACT.

Congestions on urban motorways are caused by reoutraffic from the urban area, which tri
to bypass camolled traffic intersection in the same urban ayead nor-recurrent transit traffic.
Modern informationeommunication technologies and advanced traffictrobralgorithms are
introduced as valid approach to ensure efficientd aafer traffic flows on '.em. This paper
proposes coordination between ramp metering (RM) Bgnamic Route Guidance Informati
Systems (DRGIS). DRGI®routes vehicles from congested parts of the magrwhile RNV
controls in-flow of the vehicles from eamps with special traic lights. This paper also provides
an overview of the Intelligent Speed AdaptationAjlSmplementation in the context
autonomous vehicles and connected driving.

Key words:Traffic Control, Ramp Metering, Route Guidance,olatmous Vehicls

SAZETAK:

ZaguSenja na urbanim autocestama uzrokovana swioakoji Zele koristiti kapacitete iste ka
bi izbjeglisemaforizirana raskrizja u jezgri nepedne urbane sredine, te tranzitnog prom
Aplikacija suvremenih informacijskmmunikacijskinh tehnologijai naprednih upravljékih
algoritma je jedan od pristupa u osiguravanju sigijih i efikasnijin prometnih procesa na njir
bez znaajnih ulaganja u prometnu infrastrukturu. Ovaj rgatedstavlja koordinaciju iznat
sustava upravljanja priljevnim tokovimadinamikih putnih vodfa za sinergijsko upravljan;
optere’enim priljevnim tokovima i usmjeravanje vozila izvaona zagusenja. Tader, rad
analizira inteligentnu prilagodbu brzine vozila arkekstu autonomnih i umrezenih vo:

Kljuéne rijedi: Upravljanje prometom, Upravljanje priljevnim tokovima, muodici, Autonomne
vozila
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THE IMPACT OF THE SEATBACK ANGLE ON THE APPEARANCEOF THE
DRIVER'S DISCOMFORT

UTICAJ UGLA NASLONA SEDISTA NA POJAVU NEUDOBNOSTI WZACA

Slavica Mauzié, Jovanke Luki¢t
YUniversity of Kragijevac, Faculty of Engineeriré Sestre JanfiSTR., 34000 Kragujevac, Serbia

4

Slavica Mauzi¢ Jovéhka Luki

ABSTRACT:

Car model, colour, design, motor power, driving fpemance, is just some of the factors 1
influence the purchase of a new car. Howevamne of the most important tasks of veh
manufactures is driver comfort. In the initial pleasf designing a car, a posture of vehicle dri
must be carefully considered, because a ltergr driving can affect driver performance,
especially in an inaglguate posture. In this paper, a virtual environieihmiddle-class car was
created. Different angles of the seat back are iclemed, with the aim of determining the dri
body discomfort. Anthropometrics characteristicsddferent male and female pulations were
used. The analysis was carried out for two condgioduring drivin¢ and resting. Software
package Rmsis was used to perform posture analysis of “regnm” in driving and resting
condition. The obtained values of fatigue and dismot, a: body parts discomfort, were different
for all kinds of subjects.

Key words:anthropometry, driver, modelling, discomfort, Ras

REZIME:

Model automobila, boja, dizajn, snaga motora, vopeegformanse, su samo neki od faktora
uticu na kupovinu autoobila. Ipak, jedan od najvaznijih zadataka proiZada vozila je udobno:
voza'a. U pa’etnoj fazi projektovanja automobila, polozaj véaanora biti pazljivo razmotren je
dugotrajna vozZnja moZze da ¢gi na performanse voza, posebno u neadekvatnom paju. U
ovom radu je kreirano virtualno okruzenje automabgirednje klase. Razmatrani su raitii
uglovi naslona sediSta, sa cillem da se odredi i@most tela vozéa. Kori&ene st
antropometrijske karakteristike raziiih muskih i Zenskih populaci Analiza je izvrSena za dva
uslova: tokom voZnje i tokom odmora. Softverskiep&amsis je koré&n za analizu poloZaj
»,manekena“ u stanju voznje i stanju odmora. Dobgerrednosti zamora i nelagodnosti, raié
su za sve vrste ispitanika.

Kljuéne refi: antropometrija, vozg modeliranje neudobno:, Ramsis
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APPLICATION OF NEW TECHNOLOGIES TO IMPROVE THE VISWAL FIELD
OF HEAVY DUTY VEHICLES’ DRIVERS

PRIMENA NOVIH TEHNOLOGIJA ZA POBOLJSANJE VIDNOG POLJA KOD
DUGIH TERETNIH VOZILA

Nadica Stojanovit, Ivan Grujict, Jasna Glisovit, Oday I. Abdullatf® Sasa Vasiljevit
*University of Kragujevac, Faculty of EngineeringSéstre Janji STR., 34000 Kragujevac,
Serbia
2Department of Energy Engineering, College of Enejitgy, University of Baghdad,
3Hamburg University of Technology 21073 Hamburg, rGamy
“Mechanical engineer, High technical school of pssfenal studies, 34000 Kragujevac, Serbia

K

Ivan Grujic Jasna Glisovic

Odaxi\lbdullah -Sasa'\/asiljevic

Nadica Stojanovic

ABSTRACT:

The World Health Organization has declared pedassj cyclists and motorcycle, moped drivers
and passengers, as vulnerable categories of ppetids in traffic. Some of the reasons are that
they often can be found in a blind spot of the caesis and heavy duty vehicles. Therefore, the
drivers of such vehicles can't notice them. Deteation of the visual field of heavy duty vehicles’
drivers, is performed in the paper by applying @a¥f5 software, module Ramsis (in caseif only
rear-view mirrors are used). Based on this apprqable reasons for using cameras and sensors
instead of a rear-view mirror are reflected in theduction of blind spots and reduction of the
aerodynamic drag coefficient, the numerical simolat was obtained by usingAnsys/
Workbench14.5 software.

Key words:blind spot, visual field, Ramsis, rear-view mirrocemeras and sensors, Ansys

REZIME:

Svetska zdravstvena organizacija proglasila je geshicikliste i vozée i putnike na motociklima

i mopedima ranjivom kategorijontesnika u saobmju. Neki od razloga su Sto gesto nau u
mrtvim uglovima kod automobila, kombija i dugihet@ih vozila. Dakle, vozavozai tih vozila

ne mogu ih primete. U radu je izvrSeno afivanje vidnog polja voza dugih teretnih vozila
primenom softverskog paketa Catia V5 modul Ramis@ufaju da se koriste samo retrovizori).
Na osnovu ovakvog pristupa, proizilaze razlozi &@mja kamera i senzora umesto retrovizora,
koji se ogledaju u smanjenju mrtvih uglova, kaomasjenje koeficijenta aerodinasniosti,
numertka simulacija je dobijena primenom softvera AnsysRlivench 14.5.

Klju énerefi: mrtviuglovi, vidnopolje, Ramsis, retrovizori, karaéisenzori, Ansys
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THE IMPACT OF ELECTRIC CARS USE ON THE ENVIRONMENT
UTICAJ KORISCENJA ELEKTRICNIH AUTOMOBILA NA ZIVOTNU SREDINU

Tomislav Pavlow, Dragoljub Mirjanié?, Ivana Radonji Miti ¢, Andjelina Mari¢ Stankavi¢*
1University of Ni§, Faculty of Science, Nis,Serbia
2Academy of Sciences and Arts of Republika Srpsisni®and Hercegovina

Tomislav PavlaviDragoljub Mirjani¢ lvana n An jelina Maré
Miti¢ Stankowi

ABSTRACT:

This paper gives basic information on electric casgpes of electric cars (hybrid, chargeable
hybrid, battery, electric cars with fuel cells, apkars), on current state of the electric cars use
and its impact on the environment. The highestgnsaving in relation to IC engine vehicles is
achieved in city driving. Electric cars are as emgitally clean and energy efficient became the
subject of the energy policy of developed countfi¢SA, Japan, and Germany). In developed
countries, regulations are adopted according to agkhECs must be represented in a certain
percentage in total car production. Such regulasi@hso apply in other countries.

Key words:electric cars, internal combustion engine (IC), ieonment

SAZETAK:

U radu su date osnovne informacije o elektim automobilima, tipovima elekinih automobila
(hibridni, punjivi hibridni, baterijski, elekteini automobili sa gorivim ¢elijama, solarni
automobili) o sadasnjem stanju kai@hja elektrénih automobila i uticaju kori&nja elektrénih
automobila na Zivotnu sredinu. Elekimi automobili su kao ekoloSkisti i energetski efikasni
postali predmet energetske politike razvijenin Z@néSAD, Japan, Nendda). U razvijenim
zemljama se donose propisi po kojima EA moraju wdubzastupljeni u odi&Enom procentu u
ukupnoj proizvodnji automobila.

Kljuéne rafi: elektricni automobile, SUS motor, Zivotna sredina
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PERFORMANCE ANALYSIS OF THE HDLCPROTOCOL-NRM MODE
ANALIZA PERFORMANSI HDLC PROTOKOLA-NRM NACINA RADA
Zlatan Jukié¢

Faculty of TechnicaHTL Rankweil,Rankweil, Aust
Technische Universitat Wien, Aus

Zlatan Juké

ABSTRACT:

HDLC (Highdevel Data Link Control) protocol is the most fungental erro-and flow control
procedure used in data communicets for a single physical channel. Moreover HDLObit-
oriented synchronous, dafeaming, switched and n-switched data link layer (layer 2) protocol
Apart from the classical HDLC standard of ISO, gemneric recovery mechanisms of this protc
consttute the basis for a whole family of data link pails designed for wired and wirele
systems. The following work presents a series ¢dildd analytic studies on performan
modelling and evaluation of an HDL&ntrolled link wherein various retransssion options and
traffic scenarios are considered. The goal of thalgsis is the mean link throughput and m
frame flow time computation with respect to a sefink and protocol parameters, as frai
length, window size, duration of tinoetts for a dven bit-error probability, channel load and
distance between communicating stations.

Key words mean link throughput, mean frame flowtime-error probability, time-outs

SAZETAK:

Protokol HDLC (Hightevel Data Link Control) je pouzdana upravljacprocedura za prenos
podataka, detekciju i korekciju greSaka u prendsaja se koristi u razmjeni podataka za jec
fizicki kanal. Osim toga, HDLC je bdrijentirani protokol podatkovnog sloja (sloj 2)
sinhronizirani prenos podataka, komutirano (saspajanjem) i ne komutirano (bez prospajanja).
Osim klasthog HDLC ISO standarda, genéki mehanizmi retransmisije ovog protokafee
osnovu zaditavu familiju protokola za podatkovne veze dizané za Zine i beZne sisteme
Ovaj rad predstavlja setij detaljnih analitétkih studija o modeliranju, analizi i evaluac
performansi HDLC kontrolirane veze u kojoj se ramaja razlicite opcije retransmisije
prometni scenariji. Cilj analize je izracunavanjednjeg prometa veze, srednjeg vremena prc
okvira, vjerovatnoce greSke bita u prenosu, opteng kanala i udaljenost iznie
komunicirajucih stanica.

Kljuéne rijeci: srednji promet veze, srednje vrijeme protoka okwijarovatnoca greske b
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SOLVING AGILE SOFTWARE DEVELOPMENT PROBLEMS WITH SVARM
INTELLIGENCE ALGORITHMS

RESAVANJE PROBLEMA AGILNOG RAZVOJA SOFTVERA UZ POMO
ALGORITAMA INTELIGENCIJE ROJA

Lucija Brezatnik?, Iztok Fister Jrl, Vili Podgoreled
YFaculty of Electrical Engineeringnd Computer SciencUniversity of Maribor, Slovenia

Lucija Brez@nik

ABSTRACT:

This paper outlines a short overview of swarm ligehce algorithms that are used within 1
software engineering area. Swarm intelligenalgorithms have been used in many soft
engineering tasks, e.g., grammatical inference otation testing. However, their presence in
agile software development field is still awakeniAg there are some promising results of sol
different poblems of agile software development with swartalligence, this paper discuss
such problems and the proposed solutions withinabedecade. Based on the results we pro
a systematic classification of swarm intelligendgodathms according to roblems within agile
software development, i.e., next release problésk, software design, software cost estimal
and software effort estimation. Afterwards, we pregpapers that fall in the scope of the propc
classification, and provide highligs of each paper for researchers, conducting nefean this
and associated fields. In this manner, we providmes conclusions for each of the classi
problem groups, and, in the end, we review theginds for the futur

Key words: Agile Softwae Development, Swarm Intelligence, Optimizationar&-based
Software Engineering

REZIME:

U radu je dat kratak pregled algoritama inteligejecrojeva koji se koriste u oblasti softversi
inZenjerstva. Algoritmi inteligencije roja koé&ni su u mnogimzadacima softverskog
inZenjeringa. Méutim, njihovo prisustvo u polju agilnog razvojatsefa tek je na pietku. Kakc
postoje rezultati koji oh@mvaju rjeSavanje razitih problema razvoja agilnog softvera
inteligencijom roja, u ovom radu se raspravatakvim problemima i predloZzenim rjeSenjim
posljednjoj deceniji. Na osnovu rezultata predlademsistematsku klasifikaciju algoritan
inteligencije rojeva za probleme unutar agilnog vaja softvera. Nakon toga predstavljal
radove koji spadaju na podeje predlozene klasifikacije. Na ovajdiia donosimo neke zakljke
za svaku od klasifikovanih problemskih grupa, kreju pregledamo smjernice za buthost

Kljuéne rije¢i: Razvoj agilnog softveranteligencije roja, optimizacija, softversko inZzenjerstvo
zashovano na pretrazivanju
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SOCIO-CYBER-PHYSICAL SYSTEMS ALTERNATIVE FOR TRADIDNAL
MANUFACTURING STRUCTURES

SOCIJALNO-KIBERNETSKO-FIZICKI SISTEMI ALTERNATIVA ZA
TRADICIONALNE PROIZVODNE STRUKTURE

Elvis Hozdi*
University of Ljubljana, Faculty of Mechanical Engiring, Department of Control and
Manufacturing Systems, ASkeva 6, Sl - 1000 Ljubljana, Slovenia

Elvis Hozdé

ABSTRACT:

This work presents a new concept for the restrilmgurof systemic and organization
manufacturing structures in manufacturing entergsisin the proposed concept is the role of man
improved and the role of manager will be given tanmin real time. It is developed the basic
concept of socio-cyber-physical manufacturing systéSCPMS) that represents a building blocks
for the new conception of an advanced manufactusymems in a spirit of socio-cyber-physical
systems (SCPS). The proposed concepts enable etibation of the functional and managerial
competences of the manufacturing structures. Thgsaach aims to improve the performance of
manufacturing systems by increasing their proditgtivavailability, responsiveness and agility,
all of which increase competitiveness of manufaetucompanies.

Key words: cyber-physical systems, Industry 4.0, manufactusggtems, socio-cyber-physical
manufacturing systems

REZIME:

Rad prikazuje novi koncept za prestrukturiranjaesisskih i organizacijskih proizvodnih struktura
u proizvodnom preduze. U predloZzenom konceptu je unafera ulogacovjeka na nén da mu

je dodjeljena uloga menadZera, upravitelja u reln¢asu. Razvijen je osnovni koncept socijalno-
kibernetsko-fizikih proizvodnih sistema (SKFPS) koji predstavljaadiveni blok za novu
koncepciju proizvodnih sistema u duhu socijalna®ih sistema (SKFS). PredloZeni koncept
omoguava kibernetizaciju funkcionalni i upravijiih kompetencija proizvodnih struktura.
Pristup ima za cilj da poboljSa performance proidmth sistema preko pog@nja njihove
produktivnosti, dostupnost, odgovornost, agilnoastsve to pou@ava konkurentnost proizvodnih
preduzéa.

Kljuéne rijeci: kibernetsko-fiziki sistemi, Industrija 4.0, proizvodni sistemi, ig@loo-
kibernetsko-fiziki proizvodn isistemi
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OPTIMIZATION BASED ON SIMULATION OF ANTS COLONY

OPTIMIZACIJA BAZIRANA NA SIMULACIJI KOLONIJE MRAVA

Mihailo Jovanoviét, Ermin Husak
'Faculty of management Herceg Novi, Montenegro
2University of Bihd, Technical Faculty, 77000 BihaBosnia and Herzegovina

Mihailo Jovanow Ermin Husak

ABSTRACT:

Natural processes optimize life on earth for thawgsaof years, so people are inspired by many
problem-solving techniques in nature. Metaheurssiitspired by natural processes and systems
have become a very active field of research innegears. One of the most popular methods is
Ant Colony Optimization (ACO). In this paper is swmlered the application of Ant Colony
Optimization in the case of the Traveling SalesnPaablem (TSP). Different cases, with a
different number of ants (population size) with iffedent number of iteration using software
simulation, are considered. It is shown that Rdelé&Vheel Selection has some impact on the
speed of the result. On the other hand, with marts @ each iteration, we get more constructed
solutions, which increases the probability of fimglia better solution.

Key words:ant, colony optimization, ACO, software, TravelBagjesman Problem — TSP

SAZETAK:

Prirodni procesi optimiziraju Zivot na zemlji hilama godina tako da su i ljudesto inspirirani
prirodom u rjeSavanju problema. Metaheuristika iinspna prirodnim procesima i sistemima
postala je veoma aktivno polje istrazivanja prdhibdgodina. Jedana od najpopularnijih metoda
je Optimizacija kolonijom mrava. U ovom radu sematra prijena optimizacija kolonijjom mrava
u slwaju problema trgovékog putnika. Razmatrani su radti slucajevi sa razliitim brojem
mrava (veléina populacije) i sa razitim brojem iteracija koriStenjem softverske sinuije.
Pokazano je da selekcija na pincipwka ruleta ima uticaja na brzinu dobijanja rezultatd
drugu ruku sa viSe mrava u svakoj iteraciji dobga bolja gradnja rjeSenja, Sto peiawva
vjerovatnost pronalaska boljeg rjeSenja.

Kljuéne rijeci: mrav, optimizacija kolonijom, ACO, softver, problegovackog putnika- TSP
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ESTIMATION OF THE MINOR-LOSS AT THE JUNCTION OF A
HEADRACE TUNNEL AND A SURGE TANK WITH AN ORIFICE

ODREDIVANJE LOKALNIH GUBITAKA SNAGE NA SPOJU DOVODNOG
TUNELA | VODOSTANA SA DIJAFRAGMOM

Adis Bubald, Muris Torlak?, Safet Isi*
*University ,,Dzemal Bijedi Mostar, Mechanical Engineering Faculty,
2University of Sarajevo, Mechanical Engineering Fagu

=

Adis Bubalo Muris Torlak  Safetdsi

ABSTRACT:

The main goal of the investigation presented ia faper is to analyse influence of the orifice size
on the water level oscillations in a surge tanksarg during load rejection and water hammer in a
hydropower plant. An approach to achieve it, whishadopted in this study, is to develop an
adequatelD model allowing a fast and reliable simulation bethydraulic processes in the
headrace tunnel and the surge tank. For such a medémation of the minor loss at the junction
of the surge tank and the headrace tunnel has a@iaruole. The calculated water level
oscillations show a good agreement with the valoessured in an existing surge tank with
orifice. The results obtained with the same modelaf set of different orifice diameters yield
conclusions on the surge tank response in the abs®dified orifice design.

Key words:hydropower plants,surge tank, orifice,simulationnon losses

SAZETAK:

Glavni cilj istrazivanja prezentovanog u ovom raguanaliza uticaja veline dijafragme na
oscilacije nivoa vode u vodostanu za vrijeme odiga tereta i pojave hidraulkog udara u
hidroelektrani. Da bi se to ostvarilo, mafgije primijeniti i pristup koji je usvojen u ovomdu, a

to je razvoj adekvatnodD modela koji omogtava brzu i pouzdanu simulaciju hidradkih
procesa u dovodnom tunelu i vodostanu. Za takavemodrefivanje lokalnih gubitaka snage na
spoju vodostana s dovodnim tunelom imackljuulogu. Izraunate oscilacije nivoa vode pokazuju
dobro slaganje s vrijednostima izmjerenim u posw@je vodostanu s dijafragmom. Rezultati
dobijeni tim modelom za skup ra#fih precnika dijafragme daju zaklitke o ponaSanju
vodostana u skaju modifikacije konstrukcije dijafragme.

Kljuéne rijeci: hidroelektrane,vodostan, dijafragma, simulacijekdni gubici snage
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LABORATORY RESEARCH OF THE INFLUENCE OF PULSATING EOW OF
FLUE GASES AT THE HEAT TRANSFER

LABORATORIJSKO ISTRAZIVANJE UTICAJA PULZACIJA TOKADIMNIH
PLINOVA NA PRENOS TOPLOTE

Nihad Hodzi¢, Sadijit Metovi¢, Rejhana Blazevit Senid Deli¢?
YUniversity of Sarajevo, Faculty of Mechanical Erggring Sarajevo
Vilsonovo setaliste 9, BiH - 71000 Sarajevo
’Master program student: Energy Department

i

Nihad Hodzic Sadijit Metovic Rejhana Iazevic Senid Delic

ABSTRACT:

Compared to classical combustion methods, pulséustion is a qualitative step forward also in
terms of a more intensive heat transfer resultimymf turbulent pulsa-ting flue gas flow. ....
During the research, the heat exchanger is considers cocurrent or countercurrent depending
on the flow of working fluids, whereby the datavdrich the dependence of heat transfer intensity
from the pulsating flue gas flow to the water astheceiver can be established. It has been
shown that the heat transfer coefficient in thespulow depends on the burner geometry - the
distance between the end of the resonant pipe ledheat exchanger inlet, and the thermal load
of the burner. For certain burner geometries andrthal loads, the heat transfer coefficient in
pulsating flue gas flow is more than 2 times thatheansfer coefficient in developed turbulent
flow without pulsations.

Key words:burner, pulse combustion, pressure pulsationst treasfer

SAZETAK:

U odnosu na metode klé@abg sagorijevanja, pulzirajte sagorijevanje predstavlja kvalitativan
iskorak i u pogledu intenzivnijeg prenosa topladg je posljedica turbu-lentnog pulzirafeg toka
dimnih plinova. ...Tokom eksperimentalnih istrazivanja izmje-njitaplote je, s obzirom na tok
radnih fluida, posmatran kao istosmjerni i protujemi, pri cemu su prikupljani podaci na bazi
kojih se moZe uspostaviti zavisnost intenzitetagsa toplote sa pulzirajieg toka dimnih plinova
na vodu kao prijemnik toplote. Pokazano je da kijefit prelaza toplote kod pulzirajag toka
zavisi od geometrije gorionika, udaljenosti iziaekraja rezonantne cijevi gorionika i ulaza u
izmjenjiva® toplote te od terndkog opteréenja gorionika. Za odiene geometrijske forme
gorionika i termi’ka opteréenja, koeficijent prelaza toplote kod pulzirégg toka dimnih plinova
je i preko 2 puta w@& od koeficijenta prelaza toplote pri razvijenomridulentnom toku bez
pulzacija.

Kljuéne rijeci: gorionik, pulzirajwe sagorijevanje, pulzacije pritiska, prenos toplote
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RE-ENGINEERING OF THE ELEMENTS OF SMALL HYDRO TURBINES
REINZINJERING ELEMENATA TURBINA MALIH HIDROAGREGATA

Edin Sunjé', Amar Letd, Adis Bubald, Safet Isi*
tUniversity “DZemal Bijedi” in Mostar, Mechanical Faculty
2JP Elektroprivreda BiH d.d. Sarajevo, HE na Nerdlablanica

Edin Sunje Amar Leto Adis Bubalo Safet Isi

ABSTRACT:

One of the challenges that enterprises are oftenisnack of technical documentation of turbine
elements. Modern approach to creation of technaadumentation for elements of small hydro
turbine has been presented. Geometry of penstdek,vguide vanes and draft tube influence on
hydro aggregate efficiency. Beside the direct &rilce on efficiency, in this example the geometry
of draft tube is in the same time an input paramtge selection of characteristics and geometry
of new hydro turbine that should replace an exgstome. The existing dimensional restrains
should be respected. Geometry of turbines elenfagdeen scanned using 3D scanner. As the
result of scanning process, we obtained a poinaclthat represent input data for further CAD
software processing and creation of technical doentation as a final goal.

Key wordsre-engineering, 3D scanning, technical documentatio

SAZETAK:

Jedan od izazova sa kojim &esto susréemo jeste nedostatak tetke dokumentacije pojednih
komponenti sistema. U radu je predstavljen suvremestup izrade tehdke dokumentacije
postoje&ih elemenata male hidroturbine. Na efikasnost radi@roagregata bitno utige
geometrija lopatica sprovodnog agregata kao i geinijaedifuzora. Pored direktnog utjecaja na
efikasnost rada turbine, u ovom &ju geometrija difuzora predstavlja ulazni paranreta izbor
karakterstika i geometrije nove turbine koja treteazamjeni postojel. Nova turbina treba da se
uklopi u postojée gabarite i dimenionalna ografénja. Geometrija elemenata turbine je
snimljena koristenjem 3D skenera. Kao rezultat skeja dobiven je oblak tw@aka koji
predstavlja ulazne podatke za daljnju softverskiadb i izradu tehnike dokumentacije.

Kljuéne refi: reinzinjering, 3D skeniranje, izrada teldthe dokumentacije
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INTENSE APPEARANCE OF CHESTNUT GALL WASP (Dryocoaus kuriphilus
Yasumatsu) IN BOSNIA AND HERZEGOVINA

INTENZIVNA POJAVA KESTENOVE OSE SISKARICE, Dryocosus kuriphilus
Yasumats u BOSNI | HERCEGOVINI

Zemira Delalié
University of Bihac, Biotechnical faculty, Luke N&rovica, bb, 77000, Biha

‘)

Ve |
Zemira Delalé

ABSTRACT:

This paper presents the research of biological abteristics, prevalence, intensity of appearance
in year 2016 and 2017 and a prognosis of furthgragsion of chestnut gall wasp (Dryocosmus
kuriphilus Yasumatsu) in Bosnia and HerzegovinaseRech has shown that the expansion
location of D. kuriphilus has expanded in relatimnlocalities from the first findings in 2015.The
study also determined the intensities of the Dipkilus phenomenon in all sites where this pest
was found, and the intensity of occurrence (catgg®r was the highest on the sites in the
municipality of Velika KladuSa and Cazin. Intensampearance of chestnut gall wasp creates a
possibility of expansion of chestnut blight fung¢Qsyphonectria parasitica).Due to that problem,
it is necessary to conduct a research to deterrifittgere is a risk of spreading of this disease in
the areas of sweet chestnut in Bosnia and Herzagovi

Key words:chestnut gall wasp, sweet chestnut, intensity ajgpea, invasive species

SAZETAK:

U radu je prikazano istrazivanje bioloSkih karalkstika, rasprostranjenost, intenzitet pojave u
2016. i 2017.godini i prognoza daljeg Sirenja kesiee ose SiSkarice (Dryocosmus kuriphilus
Yasumatsu) u Bosni i Hercegovini.lstrazivanja pokazdase podrge rasprostranjenjaD.
kuriphilus proSirilo u odnosu na lokalitete prvogalaza 2015.godine.IstraZzivanjem su denmi i
intenziteti pojave D. kuriphilus na svim lokalitei na kojima je ovaj Stetnik dien, a intenzitet
pojave (kategorija 3) bio je naj¥ena lokalitetima na podréju opsStine Velika KladuSa and Cazin.
Intenzivhom pojavom kestenove ose SiSkarice postogunosti proSirenja uzrénika raka kore
kestena.Zbog toga je potrebno provesti istrazivdajeo bi se utvrdilo postoji li opasnost za taj tip
Sirenja zaraze u sastojinama pitomoga kestena niBaercegovini.

Kljuéne rije¢i: kestenova osa SiSkarica, pitomi kesten, intengdggtve, invazivna vrsta
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HEALTH RISK ASSESSMENTS BASED ON THE CONTENTS OF H&VY
METALS IN SARAJEVO URBAN SOIL

PROCJENA ZDRAVSTVENOG RIZIKA BAZIRANA NA SADRZAJU
TESKIH METALA U URBANOM ZEMLJISTU SARAJEVA

Aida Sagfanin?, Alisa Smajow#*, Ekrem Pehli?, Mirsada Salihovit, Gordan Jarfan®
Faculty of Pharmacy, University of Sarajevo, Bosmia Herzegovina
%Faculty of Health Studies, University of BihacsBia and Herzegovina
3Chemilab d.o.o0., Ljubljana, Slovenia
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Alisa Smajovi
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Mirsada Salihod Gordan Jagan
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Ekrem Peht

Aida Saganin

ABSTRACT:

The aim of this study was to assess risks poskdrtan health based on contents of heavy metals
found in soil in Sarajevo urban area. The contait€d, Ph, Cr, Ni, Cu, Zn, Co, Se and As have
been measured and the hazard coefficient (HQ), aawoinogenic hazard index (HI) and
carcinogenic risk (RI) have been calculated. OVetdd and HI were lower than the safe limit
of 1, indicating that there is no direct risk torhan health from heavy metals in the investigated
area; however, these levels should be monitoreal iong-term perspective. Our results suggest
that children are at higher risks than the adultsedo their contact with potentially polluted soil.
The soil contaminated with heavy metals can be wed diagnostic tool for health risk
assessments.

Key words:soil, heavy metals, urban area, health risk assessnchildren, adults.

REZIME:

Cilj ovoga rada bio je procijeniti zdravstveni fizbaziran na sadrZaju teSkih metaladeaih u
zemljiStu urbanog dijela Sarajeva. Sadrzaj Cd, Bb, Ni, Cu, Zn, Co, Se i As je izmjeren, a
koeficijent opasnosti (HQ), nekancerogeni indekasopsti (HI) i kancerogeni rizik (RI) su
proracunati. Sveukupni HQ i HI su bili nizi od sigurgeanice koja iznosi 1, indicirajfi da
nema direktnog rizika po ljudsko zdravlje od teSkidtala u ispitivanom podeju; kakogod, ove
vrijednosti trebaju biti dugoréno pra‘ene. Nasi rezultati pokazuju da su djeca pod gavien
rizikom u poréenju sa odraslim osobama shodno p@are®m kontaktu s zaganim tlom. Tlo
zagaieno teSkim metalima moZe biti upotrebljeno kao gdigssttko sredstvo za procjenu
zdravstvenog rizika

Kljuénerijedi: zemljiSte, teSkimetali, gradsko podie, procjena zdravstvenog rizika, djeca,
odrasili.

54 Editors: Isak Karabegovj Zijad Haznadar, Sead P@Si



5" International Conference
,NEW TECHNOLOGIES, DEVELOPMENT AND APPLICATION" 190719
27-29 June 2019 Sarajevo, Bosnia and Herzegovina

SYNTHESIS, CHARACTERIZATION AND ANTIMICROBIAL ACTIVITY OF
SILVER NANOPARTICLES

SINTEZA, KARAKTERIZACIJA | ANTIMIKROBNO DEJSTVO NANOCESTICA
SREBRA

Anera Kazlag#é, Enisa Omanow-Mikli ¢anin, Saud Hamidow
University of Sarajevo, Faculty of Agriculture aRdod Sciences, Zmaja od Bosne 8, 71 000
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Miklicanin

ABSTRACT:

During the past few years, metal nanoparticlesreegiattention due to their interesting optical
and electrical properties. Among them, silver nartiples (AgNP) showed various specific
properties. In this paper, we've synthesised silvanoparticles and tested their antimicrobial
activity. As a precursor for silver, we used silgait-AgNQ. As a stabilizer and also a reducing
agent, we used Gallic acid monohydrate, becauisekitown that in strong alkaline solutions, this
acid is capable of reducing silver ammonium complethus generating stable AgNP. The
characterization was done using UV/VIS spectropmeter by assessment of absorption
maximumi. in certain interval of time. In order to determirthe inhibitory effects of silver
nanoparticles, the test diffusion antibiogram metheas used. Based on the results obtained, we
concluded that nanoparticles synthesized in thig,v&ow excellent antimicrobial activity and
can be used as antimicrobial agent.

Key words:nanoparticles, spectrophotometry, antimicrobialieity

REZIME:

U proteklih nekoliko godina, velika paznja po&ma je metalnim namesticama zbog njihovih
interesantnih optikih i elektrnih osobina. Méu njima, nandestice srebra (AgNP) pokazale su
nekoliko specifinih osobina. U ovom radu, koriStena je sol srebrAgNG;. Kao stabilizator i
reducirajuii agens koristili smo monohidrat galne kiseline jer poznato da u jako baznim
rastvorima ova kiselina ima modnost redukcije amonijevog kompleksa srebra, geunéris
stabilne AgNP-ove. Karakterizacija je izvrSena ktaii UV/VIS spektrofotometar, procjenom
apsorpcije maksimumamax u odrdenom vremenskom intervalu. U svrhu dlivanja
inhibitorskih efekata nan@stica srebra, koriSten je test difuznog antibiogea S obzirom na
dobijene rezultate, zakkili smo da nandestice sintetizirane na navedenidimapokazuju odtinu
antimikrobnu aktivnost i mogu biti koriStene kadiamkrobno sredstvo.

Kljuéne rijedi: nana’estice, spektrofotometrija, antimikrobno dejstvo
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COMMUNITIES OF AQUATIC MACRO INVERTEBRATES FROM THE
KONJUH MOUNTAIN WATERSOURCES

ZAJEDNICE VODENIH MAKROBESKICMENJAKA I1ZVORISTA PLANINE
KONJUH

Isat Skenderowi!, Avdul Adrovit, Edina Hajdarevi?t, Alen Bajri¢t
Faculty of Natural Sciences and Mathematics, Ursiitgof Tuzla, Univerzitetska 4, 75000 Tuzla,

Bosnia and Herzegovina
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Edina Hajdarevi Alen Bajid

Avdul Adrovi

Isat Skenderovi

ABSTRACT:

Hydrobiological studies of macrozoobenthos in teadwater streams of the protected landscape
of Konjuh were carried out at five sites during thgring, summer and autumn of 2017. The
invertebrate biodiversity was consisted of nineup®and 46 taxa. By analyzing the composition
of macrofauna, the greatest diversity of taxa wamé in the Trichoptera and Ephemeroptera
group which were represented by 13 taxa each. Ratlg them are groups with a smaller number
of taxa, Plecoptera (8), Diptera (5), Coleopterada®ligochaeta with two taxa. Other groups
found in the headwater streams of Konjuh Mountai represented by one taxon. The presence
of a different number of taxa was found at the stigated sites: at the site KrabaSnjica - 25,
Studesnica — 15, at the Djevdia cave and Gluha Bukovica 21 taxa and at theitteolj - 16.
Based on the analysis of the physical and chenpeshmeters of the water and the index of
saprobity, it has been determined that the wateKafijuh Mountain headwater streams has an
oligosaprobic character and is considered to beftret class of water quality.

Key words:Aquatic invertebrates, biodiversity, Konjuh

SAZETAK:

HidrobioloSka istrazivanja makrozoobentosa izvarigastéenog pejzaza Konjuh, izvrSena su na
pet lokaliteta tokom proli@, ljeta i jeseni 2017. godine. Biodiverzitet makwertebrata je
predstavljensa devet grupa i 46 taksona. Analizastasa makrofaune najsiediverzitet taksona
je imala grupa Trichoptera i Ephemeroptera po 1&s@na. Slijede grupe sa manjim brojem
taksona, Plecoptera (8), Diptera (5), ColeopteraOligochaetasa po dva taksona. Ostale
konstatovane grupe u izvoriStima planine Konjuhtwafene su sa po jednim taksonom. Na
istraZzenim lokalitetima je utdeno razleito prisustvo taksona, na lokalitetu Krabasnjica25,
StudesSnica — 15, nalokalitetu Djevdia p€&ina i Gluha bukovica 21 takson i na lokalitetu Tliho
— 16. Na osnovu analize ftkb-hemijskih parametara vode i indeksa saprobnaistidzeno je da
voda izvoriSta planine Konjuh ima oligosaprobni &kter i da se ubraja u
prvuklasukvalitetavoda.

Kljuéne rijeci: vodeni beskimenjaci, biodiverzitet, Konjuh
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BIOGENIC ELEMENTS AS COFACTORS IN ENZYMES AND THEIRAMOUNT
IN THE CHIA SEED

BIOGENI ELEMENTI KAO KOFAKTORI U ENZIMIMA
I NJIHOVA KOLI €INA U CHIA SJEMENU

Amra Bratowi¢', Edita Sarit®
*University of Tuzla, Faculty of Technology, Univestska 8, 75000 Tuzla, B&H
Federal Institute for Agriculture in Sarajevo, Butska cesta 40, llidZza 71210, B&H
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Amra Bratovi¢ dita Saw

ABSTRACT:

In this paper, concentrations of biogenic elemenish as copper, zinc, iron and magnesium in the
chia seed have been determined. These transitidalsnare important because they have the
ability to bind to biomolecules and produce comptexnpounds (coordinating compounds or
complexes). Metals which bonded to enzymes haveolihef cofactors and they participate in
important biological processes such as enzyme ysitabr other significant biological processes.
Copper is a necessary trace element. Copper isctifactor of important enzymes such as
cytochrome oxidases and respiratory chain enzyihesessential for proper iron metabolism, but
residual salts are toxic. Zinc is one of the magpartant biogenic trace elements. It is necessary
for preserving and transmitting genetic informati@ver 300 enzymes contain zinc. It enhances
immunity. Iron is a necessary biogenic element enthe human organism is mainly found in
hemoglobinMagnesium also enters into the composition of aedazymes or is their activator.

Key words:copper, zinc, iron, magnesium, black chia.

SAZETAK:

U ovom radu, odrene su koncentracije biogenih elemenata kao Stbakar, cink, zZeljezo i
magnezijuma u chia sjemenu. Ovi prelezni elementiaZni jer imaju sposobnost da se vezuju za
biomolekule i grade kompleksna jedinjenja (koordinaa jedinjenja ili komplekse). Metali koji se
veZu za enzime imaju ulogu kofaktoracestvuju u vaznim bioloSkim procesima kao Sto je
enzimska kataliza ili drugim zd#ajnim bioloSkim procesima. Bakar je neophodan etgme
tragovima. Kofaktor je vaznih enzima kao 5to saheitm oksidaza i enzimi respiratornog lanca.
Neophodan je za pravilan metabolizam Zeljeza, adistale soli su tok&ne. Cink je jedan od
najvaznijin biogenih elemenata u tragovima. Neopmodza @uvanje i prenos genékie
informacije. Preko 300 enzima sadrZi cink. R@jea imunitet. Zeljezo je neophodan biogeni
element i u ljudskom organizmu se uglavnom naldmmoglobinu. Magnezijum tader ulazi u
sastav pojedinih enzima ili je njihov aktivator.

Kljuéne rijeci: bakar, cink, Zeljezo, magnezijum, crna chia.
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THE POSSIBILITY OF IMPROVING MINERAL WATER QUALITY USING
SELECTIVE ION EXCHANGE COLUMN

MOGUCNOST POBOLJSANJA KVALITETA MINERALNE VODE PRIMJENOM
SELEKTIVNE IONOIZMJENJIVA CKE KOLONE

Ramzija Cvrk, Mirza Softi!, Sabina Beg#, Mirna Habuda Stani?
1Faculty of Technology, University of Tuzla, Uniitetska 8,75 000 Tuzla, Bosnia and
Herzegovina
2Faculty of Food Technology, Josip Jraj Strossmayeiversity of Osijek, Franje Kulda 18,
31107 Osijek, Croatia
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Mirza Sefti Sabina Bedi Mirna Habuda Stawdi

Ramzija Cvrk

ABSTRACT:

The quality of mineral water is conditioned by anher of factors, primarily the quality of water
in the water source. The aim of this study wasetemininate content of fiand Mrf* ions in the
mineral water, after treatment by selective ionbamgye column. The primary, objective of
investigated technological process was optimalgrerfince of the column, during the processing
of water, so that the content of Nand Mrf*ions in the mineral water, after treatment reduge t
allowable concentration, and the concentration ogzN’bns in the mineral water decreases
insignificantly, and thereby the cost of water treant are not increased. Also, during the study,
was determined the effect of application of ioxchange columns in the physico-chemical water
parameters, such as turbidityof the water, theawhardness and pH value. The results showed a
statistically significant difference (p<0,01) inettcontent of Nfand Mrfions before, and after
treatment, so that the mean concentration of nigkelater before processing is 0,187359 mg/I,
and after the treatment, this value is 0,015600/1Img..

Key words:quality of mineral water, selective ion-exchangliom.

SAZETAK: Kvalitet mineralne vode uvjetovan je brojnim fakim, a prvenstveno kvalitetom
vode na izvoristu.Cilj ovog istraZivanja je odrédiadrzaj Nf* i Mn?* ionau mineralnoj vodi,
nakon tretmana selektivnom ionizmjenjkam kolonom. Primarno, istrazivan je rad
ionoizmjenjivéke koloneu tokom obrade mineralne vode, sa cilfemse sadrzaj Nf* i
Mn?*,nakon tretmana, reducira do dozvolijene koncenjgack da se pri tome koncetracija
Mg?*neznatno smanjuje, te da se troSkovi obrade necpemu. Takder, u toku istraZivanja
ispitivan je uticaj primjene ionoizmjenjiviee kolone na fizikalno-hemijske parameter vode, kao
Sto su mutnén, tvrda’a i pH vrijednost. Rezultati istraZivanja pokazigtatistwki zna‘ajne
razlike (p<0,01) u sadrzaju Rfii Mn?" iona, prije i nakon tretmana, tako da je koncenija
nikla u vodi prije obrade bila 0,187359 mg/l, akoa tretmana 0,015600 mg /I. Koncentracija ...

Kljuéne rijedi: kvalitet mineralne vode, selektivno ion-izmjenjkakolona.
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NON-CANCEROGENIC RISK TO HUMAN HEALTH WITH Pb, Cu, andZn
INTAKE FROM SOIL IN THE AREA OF HERZEGOVINA

PROCJENA NEKANCEROGENIH RIZIKA UNOSOM Pb, Cu i ZnZ ZEMLJISTA
NA PODRUCJU HERCEGOVINE

Alma Midijevi¢', Aida Sukalié', Alma Letd
! University “Dzemal Bijedi”, Faculty of Agromediteranean, Mostar, Bosnia atércegovin.

Aida Sukalf

Alma Mgijevi¢ Alma Leto

ABSTRACT:

The aim of this paper was to establish the levéleaivy metals (Pb, Cu, and Zn) concentratior
the total form. Following that determination, bying the Hazard Quotient Index (HQI a r-
cancerogenic risk to adulind children health by oral, digestive and dermaake of heav
metals from the soil into the body has been catedla The survey included three locations in
narrower part of Herzegovina in 2012, including Date, Blagaj, and Mostar. Heavy metal
analysis was performed according to the internatiostandard ISO 11047 which specifies
atomic absorption spectrometry method for detemgrone or more elements in soil extract.
calculating the HI (Hazard Index) at all locationis,was found the HI <1 and therefore it does
not pose a risk to adult health by heavy metalskiatinto body from the soil. By calculating HI
all locations for children, it was found that atetlsite of Mostar the value of HI for oral Pb inte
from the soil is 3.03rad therefore poses a health r

Key words:heavy metals, risk, land, na@ancerous inde

SAZETAK:

Cilj rada je bio da se utvrdi nivo koncentracije&Skih metala Pb, Cu i Zn iz zemljiSta u ukupr
obliku. Nakon toga izrainom HQI (Hazard Quotient Inde utvrditi nekancerogeni rizik po
zdravlje odraslih i djece oralnim, ihalatornim i dealnim unosom teskih metala iz zeml;ist
organizam. IstraZivanje je obuhvatilo tri lokacijeuzem dijelu Hercegovine u 2012. godini,
Dubrave, Blagaj i Mostar. Aniaa teSkih metala wena je po méunarodnom standard
1ISO11047 koji specifira metodu atomske apsorpcgmekirometrije za oddivanje jednog ili vise
elemenata u ekstraktima iz tla.

Izracunavanjem HI (Hazard Index) na svim lokacijamar@no je da je <1 te nema rizika po
zdravlje odraslih unosom teskih metala u organizanzemljiSta. Izraunavanjem HI na svi
lokacijama kod djece, utdeno je da je na lokaciji Mostara vrijednost HI zealmi unos Pb i:
zemljidta iznosi 3,03, te predstavlja rizik poadje.

Kljuéne rijedi: teski metali, rizik, zemljiSte, nekancerogeni irs
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CHARACTERIZATION AND INVESTIGATION OF BIOACTIVITY OF
COPPER(Il) AND COBALT(ll) COMPLEXES WITH IMINE LIGA ND

KARAKTERIZACIJA | ISPITIVANJE BIOAKTIVNOSTI BAKAR(I 1) | KOBALT(II)
KOMPLEKSA SA IMINSKIM LIGANDOM

Emir Horozi¢', Jasmin Suljagi*
YFaculty of Technology, University of Tuzla, Univesiska 8, 75 00Tuzla, B&H

Jasmin Suljagi

Emir Horozé

ABSTRACT.

Imines are organicompounds which in their structure have a doubledobetween one carbe
and one nitrogen atom.This study involves the sgighof imines and complexes with biogt
bivalent metals (copper and cobalt) characterizgd= IR and UV/VIS spectroscopy. Anidant
activity was determined using FRAP, DPPH and ABE#hauds while antimicrobial activity wi
tested by diffusion technique on bacterial straitaphylococcus aureus, Enterococcus faec
Escherichia coli and Salmonella Enteritidis. Theults sho\ that the structure of imine Cu(ll)
and Co(ll) complexes differ significantly. In th@rhation of the Cu(ll) ion, O, N and S are
donor atoms of imine, while only the S donor ligaatdm is involved in the formation of
coordinate bond with Co(ll). Im and Cu (Il) complex exhibits antibacterial adtyvagainst
Staphylococcus aureus and Enterococcus faecaliie v@o (II) complex has no antibacteri
activity.

Key wordsimine, metal, complex, antioxidant acti

SAZETAK:

Imini su organski spojevi koji u svojoj struktumaju dvostruku vezu izae jednog ugljikovog

jednog azotnog atoma.Ovo istrazivanje obuhvataegintimina i kompleksa sa bioger
dvovalentnim metalima (bakrom i kobaltom) koji sarakterizirani FTIR i UV/VIS
spektroskopijom. Antioksidativna aktivnost atkna je primjenom FRAP, DPPH i ABTS met
dok je antimikrobna aktivnost ispitana difuzionomahrtikom na bakterijskim sojevirr
Staphylococcus aureus, Enterococcus faecalis, Estiee coli i Salmonea Enteritidis. Rezultati
pokazuju da se strukture iminskih Cu(ll) i Co(lgrkpleksa zn@ajno razlikuju. U formiranju vez
sa Cu(ll) ionom destvuju O, N i S donorski atomi imina dok u formjtakoordinativne veze
Co(ll) ucestvuje samo S donorski atomiganda. Imin i Cu(ll) kompleks ispoljava
antibaktericidno djelovanje prema Staphylococcuseas i Enterococcus faecalis, dok kod Cc
kompleksa nije zabiljeZena antibakterijska aktiyn

Kljuéne rije¢i: imin, metal, kompleksi, antioksidativaktivnost
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SALMONELLASPECIES- FROM PRODUCTION TO DINING TABLE
SALMONELLASPECIES— OD PROIZVODNJE DO KONZUMACIJE
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Huska Juki Sémira Dedi

ABSTRACT:

The aim of this paper was to investigate the p@kptesence of Salmonella spp. in fecal samples
of laying hens from broiler farms, as well as tatldggs, animal feed, and mortalities that
sporadically occurred on the farms in the Tuzla @anregion. Continuous testing of samples for
the presence of Salmonella spp. was carried ouB@h samples of faeces in the period of two
years. The presence of bacteria was confirmed ih démple. Out of 400 samples of eggs, the
presence was identified in 23 samples. Out of 40pses of animal feed, Salmonella spp. was
determined in one sample. On sporadic mortalitiasfarms, 50 carcasses were tested and the
presence of Salmonella spp. was found in 29 sanfaleples were tested by methods BAS EN
ISO 6579-1: 2018, Horizontal method for the detettenumeration and serotyping of Salmonella
— Part 1: Detection of Salmonella spp. and Method the detection of Salmonella spp. from
animal faeces and environmental samples from pyrpaoduction.

Key words:Salmonella spp., faeces, table eggs, zoonosis.

SAZETAK:

Cilj ovog rada je da istraZzi mgmost prisustva Salmonella spp. U uzorcima fekatijeljenih
brojlera kao i jaja, Zivotinjskoj hrani i smrtnoskioja se sporadno desila na farmama u regiji
tuzlanskog kantona. Kontinuirano testiranje uzoprada prisustvo Salmonella spp. je vrSenona
300 uzoraka fekalija u period od dvije godine. Bsiwo bakterije je potdieno u 121 primjerku.
Od 400 uzoraka jaja prisustvo je identificirano @ fzorka. Od 40 uzoraka Zivotinjske hrane
Salmonella spp. je otkrivena u samo jednom uzdgksporadinim smrtnostima na farmama, 50
leSina je testirano i prisustvo Salmonella spp.n@ieno u 29 sléajeva. Uzorci su testirani
metodama BAS EN ISO 6579-1: 2018. Horizontalna daetta detekciju, odrivanje broja i
serotipizaciju Salmonella - Dio 1: detekcija Salratha spp. i Metoda za detekciju Salmonella spp.
u fecesu Zivotinja i u uzorcima okoliSa iz fazenaiine proizvodnje.

Kljuéne refi: Salmonella spp., fekalije, konzumna jaja, zoonoze
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ASSESSMENT OF ACTIVE CHARCOAL EFFICIENCY WITH FILTER PAPER IN
THE WATER PURIFICATION PROCESS

PROCJENA EFIKASNOSTI PR@&ISCAVANJA VODE AKTIVNIM UGLJEM SA
FILTER PAPIROM

NudZejma Jamakow, Enver Karahmet, Branka Varesi*
LUniversity of Sarajevo, Faculty of agriculture afubd science, 71000 Sarajevo, BiH

NudZejma Jamakati Enver Karahmet Branka Varési

ABSTRACT:

The water purification is process of removing untednchemicals, biological contaminants,

suspended solids and gases from the contaminatédr wath a specific purpose. Activated

charcoal is often used as part of filters for waperification and on the pharmacological market

are available and activated charcoal capsule thah consume a certain period of time for
cleaning the body. The aim of this paper is to khee efficiency of activated carbon as a water
purifier, and assess whether it can really purifyjn&ing water until adequate measures. The
results showed that active charcoal with filter papeduces calcium, iron, chloride, lead and

cadmium concentrations, the concentration of patass magnesium and sodium after passing
through active charcoal with filter paper dependstbe starting sample, potassium monitors the
movement of sodium, and magnesium is dispropotgommasodium. Activated charcoal with filter

paper doesn't remove efficiently chloride and we say that is not a good copper purifier, but
that conclusion is not safe and ultimate.

Key words active charcoal, water, purification, metals, ohitle

SAZETAK:

ProciSéavanje vode je proces uklanjanja nepozeljnih helijgkabioloSkih kontaminanata,
suspendirane tvari i gasova iz @fi@ene vode sa odfenim ciljem. Aktivni ugalj séesto koristi
kao dio filtera za praiScavanje vode, a na farmakoloSkom trZiStu su dostuapsule aktivnog
uglja koje se konzumiraju jedno izvjesno vrijemdi rdS¢enja organizma. Cilj ovog rada je bio
provjeriti efikasnost aktivhog uglja kao piscivaca vode, te ocijeniti da li zaista mozZe {isditi
vodu za pte do adekvatne mjere. Rezultati su pokazali dasaiktigalj sa filter papirom smanjuje
koncentraciju kalcija, Zeljeza, hlorida, olova idaija, koncentracija kalija, magnezija i natrija
zavisi od polaznog uzorka, kalij prati kretanje mjat a magnezij je disproporcionalan sa
natrijem. Aktivni ugalj sa filter papirom ne uklangfikasno hloride i mozemocieda nije dobar
prociséivac bakra, ali taj zakljgak nije siguran i konéan.

Kljuéne rijeci: aktivni ugalj, voda, prascavanje, metali, hloridi
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ASSESSMENT OF THE QUALITY OF WATER OF THE RIVER UNAN THE
NATIONAL PARK UNA ON THE BASIS OF SELECTED MICROBIQOGICAL
PARAMETERS

PROCJENA KVALITETA VODE RIJEKE UNA U NACIONALNOM PARKU UNA
NA OSNOVI IZABRANIH MIKROBIOLOSKIH PARAMETARA

Aida Sahinovit AleSevit, Asmir AldZi??, Huska Juki?, Aida Dzaferow®
University of Sarajevo, Faculty of Science, ZmajaBmsne 33-35, 71000 Sarajevo, BiH
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3University of Bihac, Faculty of Biotechnical, LuM&arjanovi‘a bb, 77000 Bihg BiH

Huska Juki Aida DZaferovi

AleSevi

ABSTRACT:

Una River Water Quality Assessment was conductekeirna National Park area as field and
experimental type. Due to its unique natural valeash as water quality, diversity of rare flora
and fauna, specific sedimentation Una River belalmgthe most beautiful and most interesting
rivers in Europe. Earlier researches have provedt tina River water in the Una National Park
has a distinctly clean water and clear in layerdbfe-green colour. ...

It is known that coliform bacteria are secreted fagces which through wastewater reach into
natural waters and thereby disturb their integrifjo conclude, many anthropogenic influences
are found at Lohovo and Ripac sites, compared twrosites whose water samples showed
negative results.

Key words:Una River, coliform bacteria, Escherichia coli, manane filtration, microbiological
quality

SAZETAK:

IstraZivanje procjene kvaliteta vode rijeke Une padruiju Nacionalnog parka Una bilo je
terenskog i eksperimentalnog tipa. Zbog osobitimognih vrijednosti kao Sto su kvalitet vode,
raznolikost rijetke flore i faune, specifie sedrene tvorevine, rijeka Una spada u najliepSe
najzanimljivije rijeke u Evropi. Ranijim istrazivima utvideno je da voda rijeke Une na podju
Nacionalnog parka Una ima odliktistih voda, bistra i prozirna u slojevima plavo-aeé boje. ...
Poznato je da se koliformne bakterije izlju fekalijama, koje preko otpadnih voda dospijevaj
prirodne vode i time naruSavaju njihov integritétao zakljwak navode se mnogi antropogeni
uticaji na lokalitetima Lohovo i Ripa u odnosu na ostale lokalitet§i uzorci vode su pokazali
negativne rezultate.

Kljuéne rijeci: rijeka Una, koliformne bakterije, Escherichia colinembranska filtracija,
mikrobioloski kvalitet
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EFFICIENCY OF PRECIPITATION AND REMOVAL OF Pb(ll) AND Zn(ll) IONS
FROM THEIR MONOCOMPONENT AND TWC-COMPONENT AQUEOUS
SOLUTIONS USING N&CO;

EFIKASNOST PRECIPITACIJE | UKLANJANJA Pb(Il) I Zn(1 1) IONA 1Z
NJIHOVIH MONOKOMPONENTNIH | DVOKOMPONENTNIH VODENIH
OTOPINA PRIMJENOM Na,COs

Amra Selimov#®, Halid Junuzovi, Sabina Begt, Ramzija Cvrk
YFaculty of Technology, University of Tuzliniverzitetska 8,75 000 TuzlBosnia and
Herzegovin
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ABSTRACT:

Chemical precipitation is the most widely used meétfor heavy metal removal from water, ¢
its effectiveness depends several factors such as the type and initial cotragion of heavy
metals present in water, the precipitating agergcuand the pH of the solution. In this paper
experiment of chemical precipitation and removaPbfll) and Zn(Il) from their monocomponent
and twoeomponent aqueous solutions was carried out inkeratory by batch process, usi
sodium carbonate as precipitating agent. The imfaee of initial concentrations of Pb( and
Zn(ll) and pH values of their aqueous solutionstloa efficieicy of precipitation and removal of
lead and zinc ions was examined. By increasing gHeof the aqueous solutions, a higl
efficiencies of chemical precipitation and remogfPb(ll) and Zn(ll) were obtained, with higher
removal efficiencies being ache for the lead. The efficiency of removal of hearetals wa:
higher in solutions that had higher initial conceattons of heavy metal ior

Key words:heavy metal, water treatment, chemical precipitateodium carbonat

SAZETAK: Hemijskaprecipitacija je naje¥'e koristena metoda za uklanjanje teskih meta
vode, a njena djelotvornost ovisi 0 nekoliko falitkao Sto su vrsta i getna koncentracija teSk
metala prisutnih u vodi, koriSteno sredstvo za jmiéaciju i pH vode. U ovom idu proveden je
eksperiment hemijske precipitacije i uklanjanjaadeb(ll) i Zn(ll) iz njihovih monokomponentr
i dvokomponentnih vodenih otopina u laboratorijirA@m postupkom, primjenom natrijt
karbonata kao sredstva za precipitaciju. Ispitijaruicaj pocetnih koncentracija Pb(ll) i Zn(ll) i
pH vrijednosti njihovih vodenih otopina na efikashprecipitacije i uklanjanja iona olova i cink
Pove’anjem pH vodenih otopina dobijene su'e efikasnosti hemijske precipitacije i uklanja
iona Pb(ll) iZn(ll), pri cemu je postignuta va efikasnost uklanjanja olova. Efikasnost uklarge
teSkih metala bila je va u otopinama u kojima su imale njihovée@a’etne koncentracij

Kljuéne rijeci: teSki metali, tretman vode, hemijska precipitagijatrijum karbonat.
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INFLUENCE OF PROCESSING ON PHYTONUTRIENTCONTENT OF
CHERRIES

UTICAJ PROCESIRANJA NA SADRAJ FITONUTRIJENATA U TRESNJAMA

Maida Djapd’, Maja Kazazi®, Ena Panti¢
YFaculty of education, Dzemal Bijedic UniversityMdstar, Univerzitetski kampus bb, 88(
Mostar, BiH

Maida Djapo  Maja Kazaz

ABSTRACT:

Phytochemical or bioactive compounds are secondagtabolites synthetized in plans that se
as antioxidants. Different studies have shown dicerrelation ketween presence of bioactive
compunds and health benefits of plant products.eSwherries contain important amount
bioactive compounds, mostly polyphenols. They aialynused in fresh state, but also differ
cherry products are made to enable th@nsumption through the year. Aim of this studyg wo
determine amount of polyphenols, anthocyanins amibxidant activity in 3 different cheri
cultivars and their products, jams and juice, pregzhusing traditional recepieTotal phenolic
content was determined by the Foliecalteu methor Antioxidant activity usingABTS radical
scavenging capacity assay and ferric reducing aidiant potential (FRAP) assay. pdifferential
method was used for determination total anthocyanin content of all samples. There are
significant differences in the content of all investigated bioactive compounds among selected
cherry cultivars. ...

Key words:cherry, polyphenols, anthocyanins, antioxidant\attj bioactive compoun

SAZETAK:

Fitohemikalije ili bioaktivna jedinjenja su sekurrdametaboliti sintetizirani u biljkama koji slu:
kao antioksidanti. Razlite studije pokazale su direktnu korelaciju izimeprisustva bioaktivnil
spojeva i zdravstvenih koristi biljnih proizvodare$ne sadrze zn@jnu kolicinu bioaktivnih
jedinjenja, uglavnom polifenola. NajviSe se koristesvjezem stanju, ali se taler pripremaju
razliciti proizvodi od treSnje kako bi se oma@@a njihova potro3nja tokom cijele godine. Cilj o
studije bio je utvrdi kolic¢inu polifenola, antocijana i antioksidantne aktiwtiou 3 razléite sorte
treSnje i njihovih proizvoda, dZzemova i sokovapmmljenih po tradicionalnim recepturanm
Ukupni sadrZaj fenola odden je FolinCiocalteu metodom. Antioksidativna akost je odréena
pomau ABTS testa kapaciteta uklanjanja radikala i is@ihja smanjenja antioksidativnc
potencijala feri (FRAP). Za oddivanje ukupnog sadrzaja antocijana u svim uzorckogstena
je pH-diferencijalna metoda. Postoje zf@ne razlike | sadrzaju svih istrazivanih bioaktivnih
jedinjenja m@u odabranim sortama tresnje. ...

Klju éne rijeci: treSnje, polifenoli, antocijani, antioksidativnataiost, bioaktivna jedinjen
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DETERMINATION OF ESENTIAL METALS IN DRINKING WATER  FROM
NORTHWEST AREA OF BOSNIA AND HERZEGOVINA WITH AAS
METHOD

ODREDIVANJE SADRZAJA ESENCIJALNIH METALA U VODI ZA Pl CE SA
PODRUCJA SIEVEROZAPADNE BOSNE AAS METODOM

Ekrem Pehli#, Aldina AldZié-Balti¢, Minela Zaprevié!, Aida Saganin?, Kemal Salki®, Huska
Juki¢t

'Faculty of Health Studies, University of Bihac, Biasand Herzegovir

2Faculty of Pharmacy, University of Sarajevo, Basand Herzegovir

) SAgricultural Institute of the Un&ana Canton, Bosnia and Herzego
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Ekrem Pehli Aldina Aldzi- Minela Zagevié Aida Saganin
Badti
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Kemal Salki

Huéka Juki

ABSTRACT:

Safe and good quality drinking water is the basis dood human health.Drinking water c
contain heavy metals that can cause serious hgatthlems, but also essen elements that are
very desirable and of great importance to the huroeganism.Therefore, the aim of this sti
was to determine the content of essential metatliimking water from the northwestern Bos
and Herzegovina. 24 samples of fresh water eight municipalities were collected from
different sources, in which nutrients were analyzsddium (Na), potassium (K), iron (Ft
calcium (Ca), magnesium (Mg) and selenium (Se).Measmetal concentrations (Na, Ca, |
and Fe) were within the limits lalved by the Regulations of B&H and WHO guidlingkile the
Se and K concentrations were slightly above thegrileed limits Since these are essential heavy
metals, their presence in drinking water is noheeait to human healt

Key wordsfresh water, esential elements, AAS.

ABSTRACT:

Ispravna i kvalitetha voda za d@ temelj je dobrog ljudskog zdravlja. Voda zaepmoze
sadrzavati teSke metale koji mogu uzrokovati ambilfdravstvene probleme, ali i esencije
elemente koji su vrlo poZeljni i a@likog su znéaja za organizandovjeka.

S toga, cilj ovog istrazivanja bio je odrediti s@dj esencijalnih metala u vodi za‘isa podrdja
Sjeverozapadne Bosne i Hercegovine. Prikuplien24wzorka pitke vode iz osamdom sa
razlicitih izvoriStau kojima su analizirani nutrijenti natrij (Na), ka(K), zeljezo (Fe), kalcij (Ca
magnezij (Mg) i selen (Se). Izmjerene koncentranigala (Na, Ca, Mg i Fe) bile su u granica
maksimalno dozvoljenih propisanih Pravilnicima uHBismjernicama WH-a, dok su vrijednosti
koncentracija Se i K bile nesSto viSe od propisaBudui da su ovo esencijalni teSki met
njihovo prisustvo u vodi zadg ne predstavlja opasnost za zdravlje ljt

Key wordsxvoda za pie, esencijalni metali, AAS
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CONSIDERATION OF OPPORTUNITIES FOR THE OPTIMIZATIONOF HEAT
ENERGY CONSUMPTION IN INDUSTRY AND ENERGETICS

RAZMATRANJE MOGUCNOSTI OPTIMIZACIJE POTROSNJE TOPLOTNE
ENERGIJE U INDUSTRIJI | ENERGETICI

Stojan Simi#', Goran Oraganir, Dusan Golubow, Davor Mili¢, Krsto Batinic*
University of East Sarajevo Faculty of MechaniEalineering 71 123 |. Sarajevo, Bosnia and
Herzegovina

A
Stojan Simi Goran OraSaninDuSan Golubovi  Davor Mili¢ Krsto Batini

ABSTRACT:

One of the priorities of modern industrial prodwucti is the optimization of heat energy

consumption. The use of different technical sahstioan reduce the heat energy consumption in
industry and energetics. The paper considers h@notitimization of heat energy consumption is
influenced by the following technical solutionscri@asing the efficiency of the boiler, returning

the condensate to steam boilers and using the eatpo setting the process parameters of

combustion in industrial furnaces, heat insulatiohthe reservoirs, vessels and installations,
application of heat pumps and the use of renewabtrgy sources and waste materials. Each of
the considered technical solutions leads to a rédacin the consumption of heat energy and
emissions of waste gases into the atmosphere.

Key words:emission; optimization; heat energy; industry; egedics.

SAZETAK:

Jedan od prioriteta savremene industrijske proinjede optimizacija potroSnje toplotne energije.
Primjenom razlgitih tehnickih rjeSenja moze se smanijiti potroSnja toplotnergije u industriji i
energetici. U radu je razmatrano kako na optimigapotroSnje toplotne energije dti sljedea
tehnicka rjeSenja: povéanje stepena korisnosti kotla, vemje kondenzata u parne kotlove i
kori&‘enje otparka, podeSavanje procesnih parametara sjgganja industrijskih péi, toplotna
izolacija rezervoara, posuda i instalacija, primgtoplotnih pumpi i kori&nje obnovljivih izvora
energije i otpadnih materijala. Svako od razmatranehnikih rjeSenja dovodi do smanjenja
potro3nje toplotne energije i emisije otpadnih gasa atmosferu.

Kljuéne rijeci: emisija; optimizacija; toplotna energija; industiij energetika
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RENEWABLE ENERGY SOURCES AND CORELATED ENVIRONMENAL
SYSTEMS

OBNOVLJIVI IZVORI ENERGIJE | KORELOVANI EKOLOSKI SISTEMI

Svetlana Stevodt, Dusan Golubow?, Sladana Mirjanié®
Yinnovation Center of the Faculty of Mechanical Eregiring in Belgrade, Belgrade, Serbia,
2Faculty of Mechanical Engineering, University ofsE&arajevo, Bosnia and Hercegovina,
3Faculty of Natural Sciences and Mathematics, Ursiigrof Banja Luka, M. Stojana 2, B&H

Svetlana Steva¥i DuSan GdlubO\éi Slafana Mirjani¢

ABSTRACT:

A sustainable development and holistic approacharemperative for all countries, especially
those in developing, with a goal to alleviate glblerming effects and minimize cross-border
environmental pollution. Development strategy stasz analyses of their technically feasible
energy potential for world emission trading marketd for New Energy Policy 2050. This paper
presents the research results of current stateeaewable energy sources in Serbia, as well as
opportunities for incorporating the world and Euegn legislation, new technology, knowledge,
and investments in the energy sector of the cou@oyclusions and discussion are given in the
contecst of possible development for entier regibBalcan countries. Several examples of initial
investments in renewable energy sources are rep@agesmart practice.

Key words:renewable energy sources, environmental policyrggni&aw, developing countries,
greenhouse gas emission, feed-in tariffs

SAZETAK:

Odrzivi razvoj i holistéki pristup su imperativ za sve zemlje, posebno womazvoju, sa ciljem
ublaZzavanja efekata globalnog zagrevanja i miniraiga prekograninih zagafenja zivotne
sredine. Strategija razvoja pimje analizom njihovog tehdtki izvodfivog energetskog potencijala

za svetsko trziste emisija i za novu energetsku politiku 2050. Ovaj rad predstavija rezultate
istrazivanja trenutnog stanja obnovljivih izvora energije u Srbiji, kao i mogucnosti za
inkorporiranje svetskog i evropskog zakonodavstvaye tehnologije, znanja i investicija u
energetski sektor zemlje. Zakiii diskusija su dati u kontekstu ma@gosti razvoja za ceo region
zemalja na Balkanu. Nekoliko primera inicijalnibvésticija u obnovljive izvore energije izneto je
kao pametna praksa.

Kljuéne refi: obnovljivi izvori energije, politika Zivotne sredi, energetsko pravo, zemlje u
razvoju, emisija gasova sa efektom staklene b&egd;in tarife
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BUILDING THERMAL INSULATION MATERIAL BASED ON SHEEP WOOL

GRADEVINSKI TERMOIZOLACIJSKI MATERIJAL BAZIRAN NA OV CJOJ
VUNI

Sanela Klarit, Emir Klari¢?, Muhidin Zametic&, Melisa Gazd?
Ynterntional BURCH University, Faculty for Enginémg and Natural Science, B&H
Green Council. B&H

Sanela Klaré  Emir Klaric  Muhidin Zametica Melisa Gézdi;

ABSTRACT:

The number of the research has confirmed that ske®p is an ideal material for insulation in
buildings. Production of thermal insulation pandtem sheep wool in BiH, with the current
infrastructure and qualified work force availablmuld provide a product which is of good quality
and competitive price in view of the demanding retkin addition, the production could easily
be tailored to fit the existing facilities. Onlyethast step of the production process of the wool
thermal insulation panels is different from the reunt one and requires specialised machines for
panels. The feasibility study identified that irw@nt into the project of production of thermal
insulation panels made out of sheep wool woulddst-effective for the investors and that such
project would be profitable. Among other thingse gtudy identified several social benefits (1)
Sheep wool as building insulation material useteliprimary energy and CO(2) Sheep wool
waste can be used as natural fertiliser; (3) Launghproduction of sheep wool insulation
materials would revive infrastructure of sheep loliag, shearing and wool buying in BiH.

Key words:Sustainability, sheep wool, fusibility study, Fin&h and Economic Analysis

SAZETAK:

Posljednjim istrazivanjima utdeno je da je afja vuna izuzetan materijal koji se moze koristiti u
gradevinskom sektoru. Proizvodnjom termoizolacionihgi@od ovje vune u BiH, sa postajem
infrastrukturom i kvalifikovanom radnom snagom, eneé dobiti kvalitetan i cijenom konkurentan
proizvod za zahtjevno trZiSte. Tako, proizvodnja moZzZe biti lako prilagena egzistirajdim
pogonima. Jedino finalni korak u procesu proizveditgrmoizolacionih panela od &e vune je
drugaciji te zahtijeva specijalne maSine za obradu par@lem studijom izvodivosti utieno je
da je investiranje u projekat proizvodnje termodmdbnih materijala od agje vune finansijski
isplativ za investitorate da projekat donosi profiRored ostalog, identifikovano je nekoliko
drustvenih benefita: (1) dja vuna kao grdevinski izolacioni materijal troSi malo primarne
energije i CQ (2) otpad od odfe vune moZze se koristiti kao prirodno gnojivo; f®)kretanjem
proizvodnje izolacionih materijala od ¢ge vune oZivljava se infrastruktura uzgoja ovaca,
strizenja i otkupa vune u BiH.

Kljuéne rije¢i: odrZivost, oxja vuna, studija izvodivsti, finansijska i ekonomskaliza
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IDENTIFYING MATERIAL ATTRIBUTES FOR DESIGNING BIODE GRADABLE
PRODUCTS

IDENTIFIKACIJA ATRIBUTA MATERIJALA U PROCESU DIZAJN A
BIORAZGRADIVIH PROIZVODA

Indji Selim®, Ana M. Lazarevsk3 Daniela Mladenovsk3
Tatjana Kandikjarf, Sofija Sidorenkd
tUniversity American College Skopfélniversity Ss. Cyriland Methodius Skopje,
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ABSTRACT:

Nowadays, a relevant material selection, which #iameously is affected by the manufacturing
constrains, consumers’ needs, market rules, etzotmes one of the crucial phases in the process
of product development. Therefore, this paper aitos identify relevant attributes for
biodegradable materials by conducting a tailor-malevey among students enrolled in design
studies. Utilizing the Ashby and Johnson (2002¢@atization methodology which classifies the
material attributes into four groups (general, tedal, environmental and aesthetical), the
students are inspired to propose additional onasgel on their preferences. Further, preferences-
based weighting among the complete set of attribistgoerformed by utilizing the multi-criteria
analysis (MCA), and the obtained weights are usedgaidance for overall ranking of the
attributes’ set. The results of this survey are cursl base towards improving the material
selection process influenced both by the designdrthe manufacturer perspective.

Key words:biodegradable materials, attributes, design, mattteria analysis

SAZETAK:

Danas, relevantna selekcija materijala, koja je oisemeno pod uticajem proizvodnih
ogranicenja, potreba potro&a, trziSnih pravila, itd., postaje jedna od kifih faza u procesu
razvoja proizvoda. Stoga, ovaj rad ima za cilj daritifikuje relevantne attribute za biorazgradive
materijale sprovdenjem prilag@ene ankete na| studentima koji su upisali studije dizajna.
Koriste‘i metodologiju kategorizacije Ashby i Johnson (200&a klasificira attribute materijala

u cetiri grupe (op'e, tehnike, ekoloske i estetske), student su inspiriranpeialoZze dodatne, na
osnovu njihovih preferencija. Dalje, ohfanavanje teZinskih faktora zasnovano na
preferencijama izm# kompletnog skupa atributa vrSi se koriStenjemliaeaviSestrukih kriterija
(MCA), a dobijene vrijednosti se koriste kao smiggnza ukupni rang postavljenih atributa.
Rezultati ovog istraZivanja su dobra osnova za pysanje procesa odabira materijala koji su pod
uticajem kako od strane dizajnera, tako i iz pecsppe proizvd@aca.

Kluéne rijedi: biorazgradivi materijali, atributi, dizajn, analizeiSestrukih kriterija
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THE INFLUENCE OF SHOCK DISINFECTION ON DURABILITY OF
INTERNAL WATER SUPPLY

UTJECAJ DEZINFEKCIJSKOG SOKA NA TRAIJNOST UNUTATARNHE
VODOVODNE MREZE

Mario Krzyk', Darko Drev
tUniversity of Ljubljana, Faculty of Civil and GediteEngineering, Slovenia

Krzyk Mario  Darko Drev

ABSTRACT:

Water supply is a potentially exposed to bactec@itamination when it is newly constructed or
re-introduced. It must pass tests for chlorine @nitation and coliform absence before being put
into use. Shock chlorination is usually performedventively. This is a process of disinfecting
internal water supply or plumbing systems by catinlg a concentrated chlorine solution
throughout the system. Shock disinfection is irgdntb destroy pathogenic microorganisms.
During its implementation very aggressive condgiame present. Under these conditions various
metals dissolve, which can cause serious damagdbetanternal water supply network. Before
shock disinfection is carried out it is necessanyassess how it should be applied so that
disinfection will be successful without damaging fHlumbing installation. Carrying out shock
disinfection should take into account all the manganisms to be destroyed and the materials
used that are more or less susceptible to corrasion

Key words:shock disinfection, internal water supply, corrasio

SAZETAK:

Novoizgrateni ili obnovljeni sistem snabdijevanja vodom jetgmijalno izloZen bakterijskoj
kontaminaciji. Prije puStanja u pogon moragorest ispitivanja koncentracije klora i odsutnosti
koliformnih bakterija. Uohiajeno je da se preventivno izvede klorni Sok. Topjestupak
dezinfekcije unutarnjih i javnih vodovodnih sistewigkulacijom koncentrirane otopine klora po
cijelom sistemu. Dezinfekcijskim Sokom se uniStavg@atogeni mikroorganizmi. Primjenom
takvog postupkadezinfekcije, stvaraju se vrlo sigré uvjeti unutar sistema vodosnabdijevanja,
koji uzrokuju otapanje nekih metala, Sto moZe inzatiposljedicu ozbiljna ostenja vodovodne
mreze. Prije izvéenja dezinfekcijskog Soka, potrebno je donijetiudidl, kako izvesti postupak da
dezinfekcija bude uspjesSna bez é8tga vodovodne instalacije. Pri tome je potrebnetiuz obzir
sve mikroorganizme koje treba unistiti i koriStematerijale koji su manje ili viSe podloZni
koroziji.

Kljuéne rijedi: dezinfekcijski Sok, unutarnja vodovodna mreza, ifao
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SUSTAINABLE INNOVATION IN ARCHITECTURAL DESIGN
ODRZIVA INOVACIJA U ARHITEKTONSKOM DIZAJNU

Jovana Jovanovit, Xiaogin Surf, Zoran Ceki¢, Suzana Koprivica
tUniverzitet Union Nikola Tesla, Beograd, Srbija
2Univerzitet za nauku i tehnologiju, Changsha, Kina
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ABSTRACT:

Architecture always tries to find a far-sighted efidition and revival through various concepts.

The design is there to support innovative and ramdanctional volumes, which appear in the

form of bizarre, scattered constellations of newding estates. By itself, the design is inwrought
in a metropolitan glossary and it becomes almostoatine. The ongoing technologies and

machinery transform the view on urban design. Esers made up of living modules that adapt
bioclimatic techniques emerge all over the world aerve as pores to the world. The constantly
new scenarios of sustainable urban design imposetdimultuous growth of the cities. Poor

designs of dwellings nowadays can have underlyagsfas they do not contribute to the energy
saving and reduce energy consumption inside thamtal®able urban design brings a new

horizon into focus driven by economic, energeichhological and cultural changes.

Key words design, metropolitan glossary, eco-towns, sustdaatban design, horizon

SAZETAK:

Arhitektura uvijek pokuSava da prafe dalekoseznu redefiniciju i ozZivljenje kroz ram
koncepte. Dizajn je tu da podrzi inovativne icglime, funkcionalne volumene, koji se pojavljuju u
obliku cudnovatih, rasutih konstalacija novih stambeniheds Sam po sebi, dizajn je upleten u
metropolitanski rénik i postaje gotovo rutina. Teke tehnologije i maSine transformiSu postoje
pogled na urbani dizajn. Eko-gradovi sastavljeni Bisih modula, koji su dobijeni usvojenim
bioklimatskim tehnikama projektovanja, pojavljupi®rom svijeta i sluze kao pore za svijet. Novi
scenariji odrzivog, urbanog dizajna konstantno nameouran rast gradova. LoSi dizajni
gradevinskih objekata danas mogu imati osnovne nedast@r ne doprinose ustedi energije i
smanjenju potroSnje energije u njima. Odrzivi urbaizajn donosi (stavlja) novi vidokrug u
fokus, koji je véen ekonomskim, energetskim, tehnoloSkim i kultupmtomjenama.

Kljuéne rijeci: dizajn, metropolitanski @ik, eko-gradovi, odrZiviurbanidizajn, vidokrug
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CUSTOMIZING OF THE TECHNIQUES USED FOR DESIGNING OF
THE ORTHOPEDIC FOOTWEAR

PRILAGOPAVANJE TEHNIKA KORISTENIH ZA PROJEKTOVANJE
ORTOPEDSKE OBWE

Natalya BekK, Valentina Kostylevy Tatyana Lapina
INovosibirsk State University of Architecture, Desifrts., 630000. Novosibirsk, Russia
The Kosygin State University (Technologies.Desig)).A17997. MoscopRussia
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N.V. Bekk V.V. Ki\;styleva T.S. Lapina

ABSTRACT:

The search of scientific information was carriedt do order to expand opportunities for
rehabilitation of people having low limbs (legs dieeét) diseases. The techniques were developed
for customizing of the orthopedic footwear intendeddifferent abnormalities of low limbs. The
offered techniques were tested in the industrialditions having proved that their application
decreases the costs of designing process and ireptbe quality of ready-made footwear.

Key wordsfootwear, customizing, designing, orthopedic bootstection, feet abnormalities

SAZETAK:

Provedena je potraga za znanstvenim informacijaat@bi se proSirile moginosti rehabilitacije
oboljenja osoba s niskim udovima (nogama i stopalinRazvijene su tehnike prilaggvanja
ortopedske obte namijenjene razfitim abnormalnostima niskin udova. Paimme tehnike su
ispitane u industrijskim uvjetima, Sto dokazuje d@hova primjena smanjuje troSkove
projektiranja i poboljSav akvalitetu gotove ateu

Kljuéne rijedi: obuia, prilagafavanje, oblikovanje, ortopedsfeme, korekcija, abnormalna
stistopala
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FORECASTING ACCESSORIES FORMING ON THE BASIS OF HIBORICAL
PROTOTYPING

PROGNOZA OBLIKOVANJE DODATAKA NA OSNOVU ISTORIJISKOG
PROTOTIPIRANJA

Taube Marika Vladimirovnd, Bekk Natalia Viktorovna, Boychenko Irina Andreevnh
INovosibirsk State University of Architecture, Desigd Arts
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ABSTRACT:

The basis of modern design for women's access@rizstatistical information obtained through
questionnaires distributed among the population.wieer, this method cannot meet the
requirements of medium-term forecasting, which adad more beneficial in modern conditions.
The medium-term forecast is based on historicabloases. It is reasonable to start collecting
data for the medium-term forecast, referring to theginning of the XIX century. The era of
Empirestylewas the founder for the developmentashen's and men's accessories thanks to the
changed way of life and the way of life people gs#d to......................... In contrast to the
home, ball room, outdoorandsocialrequired some ssgges, which formed the basis forthe first
three types of design of women's leather accesscfieesametypes of design areeasy to detect
through 20th century, no less relevant they are.nbiveir design and design criteria, noware the
basis for building medium-term forecasts.

Key words:assortment, leather goods, historical prototypesgdasting, constructions

SAZETAK:

Osnova modernog dizajna za zenske dodatke jetgtadisnformacija dobivena putem upitnika
rasporefenih m@u stanovniStvom. Metim, ova metoda ne moze zadovoljiti zahtjeve
srednjora@’nog predv#anja, Sto bi bilo korisnije u suvremenim uvjetindxednjor@na prognoza
temelji se na povijesnim bazama podataka. Razumpa’éti prikupljati podatke za srednjofou
prognozu, koja se odnosi nadatak XIX stoljéa. Era carskog stila bila je utemeljiteljica razaoj
Zenskih i muskih pribora zahvaljdjupromijenjenom néinu Zivota i na@inu Zivota na koji su se
ljudi navikli......... Za razliku od doma, prostorija zal, vanjske i druStvene prilike zahtijevali su
neke dodatke, koji scinili osnovu za prve tri vrste dizajna Zzenske kogaknterije. Iste vrste
dizajna lako se mogu otkriti do 20. stdke ne manje vazne sada. Njihovi dizajn i kritedigajna
sada su temelj za izradu srednjénih prognoza.

Kljuéne rije¢i: asortiman, proizvodi od koZe, povijesni prototipgvedvifanje, konstrukcije
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VACUUM TECHNOLOGY OF EFFECTIVE NANO SUSPENSION FUEL
MANUFACTURING

VAKUUM TEHNOLOGIJA EFEKTIVNE NANO SUSPENZIONE PROIZ/ODNJE
GORIVA

Deulin E.A!, Ikonnikova E.I*
1Moscow, 105005™ Baumanskaya st. 5, BMSTU, MT-11

Deulin E.A  Ikonnikova E.I

ABSTRACT:

The effective Vacuum technology of nano-structduedt suspension manufacturing, based on
reproducible resource is presented. The fuel- susipa heat ability is rather higher then the
ability of initial components: coil and ethyleneheltechnology supplies the potential customers
with ecology clean and profitable fuel, becauss ltased on the reproducible resources that may
be used in regions, being isolated of petrol mactwfing companies. The fuel is ecologically
clean and effective.

Key words:Vacuum technology, fuel, heat,manufacturing

SAZETAK:

Prikazana je dinkovita vacuum tehnologija proizvodnje nano-staukine suspenzije goriva na
temelju obnovljivog resursa. Toplotna sposobnostpsuozije goriva je viSa od sposobnosti
pocetnih komponenti: svitka i etilena. Tehnologija kauje potencijalne kupce ekolodkstim i
profitabilnim gorivom, jer se temelji na obnovljiviresursima koji se mogu koristiti u regijama,
izoliranim od poduzéa koja se bave proizvodnjom benzina. Gorivo jeakktisto i ufinkovito.

Klju éne rije¢i: vakuum tehnologija, gorivo, toplota, proizvodnja.
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PRINCIPLES OF SYSTEMIZATION AS A BASIS FOR DESIGNINKE OF
COMBINATION TECHNOLOGICAL SYSTEMS

PRINCIPI SISTEMIZACIJE KAO OSNOVA ZA PROJEKTOVANJE
KOMBINACIONIH TEHNOLOSKIH SISTEMA

Sergiy Kovalevskyy Raul Turmanidzé*, Olena Kovalevska
!Donbas State Engineering Academy (DSEA), Kramatarktaine,
2Georgian Technical University (GTU), Thilisi, Getag
3Donbas State Engineering Academy (DSEA), Kramatbisiaine,

Sergiy KdVaIevskyy Raul Turmanidzaglena Kovalevska

ABSTRACT:

The article deals with the issues of systematinaifdfactors determining the creation of
metalworking equipment. The analysis of the basislof the existence and development of
production systems is carried out. The main requ@ets for reconstructed production are given.
As a result of completing the production programaxding to priorities, conditions are created
for the maximum value of the rate of formationhef tinal indicator of production efficiency.

Key words:reconfigured production, mobile machines, produttgstem.

SAZETAK: U radu se razmatraju problemi sistematizacije faktkoji uticu na stvaranje opreme

za obradu metala. lzvrSena je analiza osnovnih zid@isti postojanja i razvoja proizvodnih

sistema. Dati su glavni zahtjevi za obnovljenu prodnju. Kao rezultat popunjavanja
proizvodnog programa prema prioritetima, stvaraje gslovi za maksimalnu vrijednost stope
formiranja kon@hog pokazatelja efikasnosti proizvodnje.

Kljuéne rafi: rekonfigurirana proizvodnja, mobilne masine, praidwai sistem.
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NEW TRENDS IN ENGEENERING WOOD TECHNOLOGIES
NOVI TRENDOVI U TEHNOLOGIJAMA INZINJERSKOG DRVETA

Sanela Klari?!, Murco Obuina®
! International Burch University, Faculty of Engeeing and Natural Science, B&H

2University Sarajevo, Mechanical Faculty; B&H

Sanela Klaré Murco Obuina

ABSTRACT:

In the age of accelerated advancement of new téagnoinnovative and contemporary materials,
the application of ecological and natural materiats more than urgent need for reduction of
pollution and climate changes mitigation.Wood isunal material, traditionally used in building
sector from the beginning. In recent years, wood hapidly developed into a high-tech
construction material. Today we are witness of mdlti-storey wooden buildings all over the
world as well as EWP market grouth. BiH is venhrimounty with forest. The wood processing
industry has been traditionally a well-developedustry in BiH. Regardless that the legislation
and standards are not on place in BiH the forestegctor and wood industry today do have
significant export results. New technologies in EgtBuld be improved and developed in existing
or new companies in BiH to ketch up with increadtMyP market. This paper will present recent
innovations in wood industryand market trends t@ropliscussion between HEI, industry and
business, local government and CSOs for futureasasdile/responsible development of this
important sector in BiH and region.

Key wordsEWP, environment protection, energy efficiency,kegrinnovation

SAZETAK:

U doba ubrzanog napretka novih tehnologija, inowaiti i savremenih materijala, primjena
ekoloSkih, prirodnih i zelenih materijala je viSeego hitno potrebna da bismo smanjenijili
zagaienja i ublazili postojée klimatske promjene. Drvo je prirodni materijalojik se
tradicionalno koristi u grdevinskom sektoru od samogcptka razvojacovjecanstva. Posljednjih
godina ulaganja u razvoj drvo predstavlja visokateloSki grafevinski materijal. Danas smo
svjedoci gra@enja viSekatnih drvenih g#avina Sirom svijeta kao i rasta trzista EWP.

BiH je zemlja veoma bogata Sumom. Drvopiracka industrija je tradicionalno bila dobro
razvijena industrija u BiH. Bez obzira Sto zakonestso i standardi nisu na snazi u BiH, Sumarski
sektor i drvna industrija danas imaju zfgne izvozne rezultate. Nove tehnologije u EWP-u
trebaju se poboljSati i razviti u post@jen ili novim kompanijama u BiH, kako bi dodea
kompanije uhvatili ritam brzog razvoja EWP trziStavo istraZzivanje ima za cilj da predstavi
najnovije inovacije u drvnoj industrijii trzZiSneegndove kako bi se otvorile diskusije izinn¢iEl,
industrije i poduzetnika, lokalnih vlasti i OCD baidwi odrZivi/lodgovorni razvoj ovog vaznog
sektora u BiH i regiji.

Kljuéne rijec¢i: EWP, zaStita okoliSa, energetska efikasnost, &ZiSbvacije
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OPTIMISATION OF PROJECT DURATION AND COSTS USING
OVER-WORKING OF EXECUTORS AND EQUIPMENT WHEN
THERE ARE LIMITATIONS FOR THEIR MAXIMUM UNITS

OPTIMIZACIJA TRAJANJA | TROSKOVA PROJEKTA UVO DENJEM
PREKOVREMENOG RADA RADNIKA | OPREME KADA SU
OGRANI CENE NJIHOVE MAKSIMALNE KOLI  CINE

Omer Kurtanovi!, Fatih Destovi®
University of BihacFaculty of Economi
2University of Sarajevdraculty of Educational scienc

Ik

Omer Kurtanow Fatih Destowvi

ABSTRACT:

This paper presents the engagement of resourcéiseofype of workers and equipment on
project with their adopted normal working hours athé maximum allowed overtime work. At
same time, the two criteria, the duration and cadtéhe jroject are minimised, by introducing the
overtime work of these resources and by importimgrtavailable quantities. It is noted tr
overtime work costs are generally higher than ndrmark hours and the required reduction
the duration of the projeéshould be achieved with minimum additional coEte problem has tr
final number of Paret@ptimal solutions. An illustrative example of a ayyetical project is
solved using an interactive “analytigproject management software” appros

Key words:Project Management, project duration, project cosgular work, owertime, availab
resources, multicriteria optimization, Paretptimal solutions, softwa

SAZETAK:

Ovim radom izlaZe se angaZovanje resursa tipa kadni opreme na projektu snjihovim
usvojenim normalnim radnim vremenom i maksimalnavdigenim prekovremenim rado
Istovremeno se minimiziraju dva kriterjuma, trajani troSkovi projekta, uuenjem
prekovremenog rada navedenih resursa i uvazavanjémovih raspolozivih kotiina. Ima se na
umu da su troSkovi prekovremenog rada u opStedajsiwe’i od troSkova za normalno radi
vrijeme i potrebno je ostvariti zahtjevanosmanetj@anja projekta uz minimalne dodat
troSkove. Problem ima kotian broj Paretoeptimalnih rjeSenjallustrativni primjer hipotetkog
projekta rjeSava se primjenom interaktivnog postuplanaliticar — softver za Project
Management".

Kljuéne rijedi: Planiranje projekta, trajanje projekta, troSkovi gjekta, regularno vrijeme
prekovremeni rad, raspolozZivesursi, viSekriterjumska optimizacija, Par-optimalna rjeSenja,
softver
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RECONSTRUCTION OF VACUUM SYSTEM ON CENTRAL FANS OMOLINS
SUPER 9

REKONSTRUKCIJA SISTEMA VAKUUMA NA CENTRALNOM VENTIIATORU
NA MASINI MOLINS SUPER 9

Emir Krivi &
Tobacco factory Sarajevo

Emir Krivi¢

ABSTRACT.

In this experimental work, possible solutions te firoblem of damage to the impeller of the
centrifugal (radial) fan are provided. Due to thmpact of the impeller, a breakdown (damage) of
the casing occurred, and then to the bending oBtedt of the fan assembly. In the first part & th
paper, as a proposal of the solution, the recorctiom of the axle mounting on the basis of the
installation of double bearingsof the same type #madstructural change of the blades of the rotor
was done. In the second part, the process of réxearigg the impeller of the fan with modified
production technology was worked out to solve tteblem of balancing the mass. The study
defines the methodology to be followed throughdérsign documentation and the Instructions on
the assembly process, which must be strictly obserBy complying with the prescribed
technological procedure, the lifetime of the fali umdoubtedly be prolonged.

Key words centrifugal fan, impeller (rotor), blade wear, affobalancing of rotational masses,
loss of vacuum

SAZETAK:

U ovom eksperimentalnom radu su data ndagujeSenja problema os&tenja radnog kola
centrifugalnog (radijalnog) ventilatora. Usljed uda radnog kola doSlo je do probijanja
(oSte‘enja) kuiiSta, a zatim i do savijanja osovine sklopa ventita. U prvom dijelu rada kao
prijedlog rjeSenja urdena je rekonstrukcija uleziStenja osovine na bagadnje duplih lezajeva
istog tipa i konstrukciona izmjena lopatica rotord drugom dijelu je razrden postupak
rekonstrukcije radnog kola ventilatora sa izmijemen tehnologijom izrade radi rjeSenja
problema balansiranja masa. U studiji je kroz kenktionu dokumentaciju definisana
metodologija koju treba ispoStovati i Uputstvo osfupku montaZze kojeg se treba strogo
pridrzavati.PoStivanjem propisane tehnoloSke pracechesumnjiv@e se produZiti vijek trajanja
ventilatora.

Kljuéne rijeci: centrifugalni ventilator, radno kolo (rotor), habgnlopatica, napor, balansiranje
obrtnih masa, gubitak vakuuma

Editors: Isak Karabegovj Zijad Haznadar, Sead P@Si 79



5" International Conference
,NEW TECHNOLOGIES, DEVELOPMENT AND APPLICATION" 190719
27-29 June 2019 Sarajevo, Bosnia and Herzegovina

DETECTION OF CHANGES IN THE RIVER BED AND IDENTIFICATION OF
BOUNDARY CHANGES USING TOPOGRAPHIC DATA FROM DIFFEENT
EPOCHS

DETEKCIJA PROMJENA KORITA RIJEKE | IDENTIFIKACIJA P ROMJENA
GRANICA KORISTENJEM TOPOGRAFSKIH PODATAKA 1Z RAZLCITIH
EPOHA

Slobodanka Kljucanitt, Enes Hatibovié Emina Hadzi¢
University of Bihac, Technical Faculty Bihac, Ufdna Ljubijankica bb., 77000 Bihac, Bosnia
and HerzegovingUniversity of Sarajevo School Science and Techiypldgasnickacesta 3a,
71210 llidza, Bosnia and Herzegovirieiniversity of Sarajevo, Faculty of Civil Engineagin
Patriotskelige 31, 71000 Sarajevo, Bosnia and Hgozina

Slobodanka Enes Hatibovic Emina Hadzic

Kljucanin

ABSTRACT:

The river Bosna is the right tributary of the Saer, which has its source at the foot of Mount
Igman near Sarajevo. The entire river basin of Bomnlocated in Bosnia and Herzegovina and
represents the most densely populated place irFéueration of Bosnia and Herzegovina. The
floods of the Bosha River occur from time to time. This article identifies and analyzes the
changes occurring within the administrative boundardefined by the middle of the river trough.
The time-flow changes (1959, 1968, 1974/1977, 20@B2012) of the Bosna river basin (in the
section of the lower flow) were analyzed, and tfogeethe change of the municipal and cadastral
border. As a result of the change in the flow & tlver Bosna, the loss/gain of arable land is
evident.

Key words Bosna River, time-flow changes, municipal and astchl border, administrative
boundaries

REZIME:

Rijeka Bosna je desna pritoka rijeke Save, kojmaav podnoZju planine Igman u blizini Sarajeva,
a ulijeva se u rijeku Savu. Cijeli sliv rijeke Besnalazi se u Bosni i Hercegovini i predstavlja
najgu&e naseljen prostor u Federaciji BiH. Rijeka Bosmavigmeno se izlijeva iz korita i izaziva
velike poplave. ... Ovajanak analizira promjene nastale u administrativrgmanicama koje su
definirane sredinom rignog korita. Analiziran je vremenski tok (1959, 196874/1977, 2008 i
2012) promjene Korita rijeke Bosne (prije delte)samim tim i promjena @fnske i katastarske
granice. Kao posljedica promjene toka rijeke Boseeidentan je gubitak/dobitak obradivog
zemljista.

Kljuéne rijeci: rijeka Bosna, promjene tijekom vremena,ciopke i katastarske granice,
administrativne granice
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URBAN STORMWATER MANAGEMENT
—NEW TECHNOLOGIES-

UPRAVNJANJE URBANIM OBORINSKIM VODAMA
— NOVETEHNOLOGIJE —

Suvada Jusit, Emina Hadzc', Hata Milisic*
YUniversity of Saarajevo, Faculty of Cihgineering STR. Patriotskelige 30, 71 000 Sarajevo,
Bosnia and Herzegovil

= o

Suvada Jusic Emina Hadzi Hata Milisic

ABSTRACT:

Urbanization and climate change have negative tffeo the changes of natural hydrologi
regime (precipitation and runoff regime), which uks with more frequent floods and landslic
Besides of the increased quantity of the stormwétat drainag: channels have to collect,
negative consequences of urbanization are alsoeavithrough increased pollution of run
stormwater. Therefore, the drainage system andrsi@ter management should be adapte
these changes so that the negative effectseaf hydrological conditions of precipitation a
runoff and stormwater pollution in the urban area® mitigated. This article aims at present
challenges and opportunities for the advancemerst@imwater management practices in url
areas. Some ofrban stormwater management technologies are predeifthese technologies ¢
more used in urban areas of some countries of Eul

Key words: urban stormwater, stormwater management, decemédlitechnologies, runc
hydrograph, green roof, porous pawments, bioretentic

REZIME:

Negativne posljedice urbanizacije i klimatskih pjena su izmijenjen prirodni hidroloSki rezi
(rezim oborina i otjecanja), koji uvjetujecestalije pojave poplava i klizista. Pored péarih
kolicina oborinske vode, koju trabprihvatiti oborinska kanalizacija, negativne geslice
urbanizacije udljive su i kroz povéano zagdenje otjecanja oborinskih voda. Sistem atbma,
odnosno upravljanja oborinskim vodama, treba selagdditi ovim promjenama i ublaz
negativne posfidice izmijenjenog hidroloSkog rezima oborina eognja, te zag&nja koje nos
oborine, posebno u urbanim sredinama. O#lanak ima za cilj predstaviti izazove i prilike
unaprefenje prakse upravljanja oborinskim vodama u urbarpodrwijima. Neke odnovijih
tehnologija upravljanja urbanim vodama su prezeat® Te se tehnologije viSe Kkoriste
urbanim podrdjima nekih zemalja Europe.

Kljuéne rije¢i: urbane oborinske vode, upravljanje oborinskim vodandecentralizovan
tehnologije, hidrogranotjecanja, zeleni krovovi, porozni zastori, bioretie
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ADVANTAGES AND DEFICIENCIES OF ,IN-SITU* EXPLOSIVE MATERIALS
PRODUCTION (,NALIM* TECHNOLOGY)

PREDNOSTI | NEDOSTACI PROIZVODNJE EKSPLOZIVNIH MATERIJA NA
LICU MJESTA (,NALIM* TEHNOLOGIJA)

Senaid Bajrit, Azra Spag@ Merima Sahinagi-Isovié?, Fuad Catovié®, Amira Kasumowé®
Mining Institute TuzlaBosnia and Hercegovir

’D7emalBijedd” University of Mostar, Faculty of Civil Engineerify Bosnia and Hercegovir
3Mining Institute TuzlaBosnia and Hercegovi

Azra épagolvleria Sahinagi- FuadCatovi¢ Amira Kasumovi
Isovi¢

Senaid Bayjfi

ABSTRACT:

The technology of explosive materials productionN#LIM* (,in -situ”) technology represents
the production of explogé materials at the point of their application, pestively production ¢
explosive materials ,irsitu”. It is used for the surface exploitation afaiul mineral raw materie
deposits both in Bosnia and Herzegovina and arahedwvorld. This productiorechnology has a
significant number of adventages over conventiatafionary technology for the production
explosive materials, as well as a certain numbersthy minor, of deficiencies for which it can
claimed as insignificant in relation to theleantages of this technolo

Key words: NALIM“ technology, BULK vehicles, explosive matésjanineral row material

SAZETAK:

Tehnologija proizvodnje eksplozivnih materija poANM* tehnologiji ima zn@enje proizvodnij
eksplozivnih materija na mjestu njihove primjengnasno proizvodnje eksplozivnih materija ,
licu mjesta”. Koristi se kod povrsinske ekspolatacijeStezkorisnih mineralnih sirovina kako u
Bosni i Hercegovini tako i Sirom svijeta. Ova telogija proizvodnje ima zn@jan broj prednost
u odnosu na klaghu stacionarnu tehnologiju proizvodnje eksplozivmiaterija, kao i odréen
broj, uglavnom manjih, nedostd@ za koje se moZze tvrditi da su bezjai u odnosu ni
prednosti ove tehnologije.

Kljuéne rijeci: ,, NALIM® tehnologija, BULK vozila, eksplozivhe majerimineralne sirovini
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NEW APPROACHES AND TECHNIQUES OF MOTIVATION FOR
CONSTRUCTION INDUSTRY ENGINEERS IN B&H

NOVI PRISTUPI | TEHNIKE MOTIVISANJA INZINJERA GRA PEVINSKE
INDUSTRIJE U BIH

Ahmed El Sayel Suad Spagd Fuad Catovi¢?, Adnan Novali!
! International Burch University, Faculty of Engimizgy and Natural Sciences, Sarajevo, B&H,
2University “DZemalBjedi” Mostar, Faculty of Civil Engineering, Mostar, B&H
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Ahmed El Sayed Suad Spago Eaaovic  Adnan Novati

ABSTRACT:

Motivation of engineers in the construction indyss the subject of many researches, due to the
effect of lack of motivation on the work delayssTaper investigates what motivation factors are
significant for engineers in construction Indusiry B&H. Quantitative methods based on a
sample of 252 engineers filling the Multidimensiowéork Motivation Scale were used. Selected
target population included different profiles ofdtmeers regarding the age, gender, family status,
level of education, professional experience, retidé status, and bank credit status. Results
proved that identified regulations has significampact on the motivation of engineers with
higher level of education. This paper found alsattlexternal regulations are significantly
affecting the motivation of engineers with unsolke=idential status.

Key words: motivation theories, construction industry, humaghévior, intrinsic motivation,
identified regulations, introjected regulationsppluctivity, job satisfaction

SAZETAK:

Radna motivacija inZinjera u g#avinarstvu je predmet mnogih istraZivanja, posedmog efekta
kojeg ostavlja nedostatak motivacije u obliku mrirgmih kasSnjenja u radnim procesima. Ovaj
istrazivacki rad ima za cilj da utvrdi koji su faktori motsanja zndajni za inZinjere u
gradevinskoj industriji u BiH. U ovom istraZiskom radu koriStene su kvantitativne metode
zasnhovane na uzorcima preuzetim od 252 inZinjejiaskoispunjavali ViSedimenzionalnu radnu
skalu. Odabrana ciljna populacija obuhvata raitk profile inZinjera sa aspekta njihove dobi,
spola, porodinog statusa, stepena obrazovanja, profesionalnkusizom, statusom stanovanja i
bankovnog kreditnog statusa. Rezultati su pokadaliidentifikocijski faktori imaju zr@jan
impakt na motivaciju inZinjera sa viSim nivoom almaanja. U ovom radu je taier utvideno da
spoljni propisi znd@ajno uticu na motivaciju inzinjera sa nerijeSenim stambesiatusom.

Kljuéne rijedi: teorije motivacije, grdevinska industrija, ljudsko ponaSanje, unutrasnja
motivacija, identifikocijski faktori, inkorporiranedredbe, produktivnost, zadovoljstvo posiom
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PARAMETRIC ANALYSIS OF SILICA FUME EFFECTS ON THE HGH
STRENGTH CONCRETE COMPOSITION

PARAMETARSKA ANALIZA UTICAJA FILTERSKE SILIKATNE
PRASINE NA SASTAV BETONA VISIHCVRSTQCA

Azra Kurtovi, Naida Ademowi*
'Faculty of Civil Engineering in Sarajevo, Univessiif Sarajevo, Patriotskelige 30, 71 000
Sarajevo, Bosnia and Herzegovina
— I "
4 |

Azra Kurtové  Naida Ademovi

ABSTRACT:

The silica fume is obtained by the reduction ohhpgrity quartz by coal in electrolytic furnaces
in the production of silicon and ferrosilicon allwyand consists of very fine spherical particles
containing at least 85% of amorphous silicon diexitt is used as a mineral additive of type Il for
production of cement concretes. The paper preseessits obtained from an experiment
campaign. Influence parameters and their signife@aim the optimization of the concrete mixture
composition prepared with mineral additives and aduomes in terms of the cement amount,
water/binder ratio and compaction were analyzederbbtaining satisfactory results for the
usability of the foreseen silica fume, a choicetofie aggregate was conducted with respect to the
stability of the concrete mixture and the strengtttoncrete up to 28 days. In the analysis of the
experimental results, it was emphasized that thepextion grade of the concrete mixture is the
primer influencer on the formation of the structafeconcretes of higher strength.

Key words:silica fume, high strength concrete, optimizatiorneral additives, admixtures.

SAZETAK:

Filterska silikatna praSina se dobija redukcijomaksa visokecistoce sa ugliem u elektrodtnim
pedima pri proizvodnji silicijskih i fero-silicijskinegura i sastoji se od veoma finih st@rih
cestica koje sadrze najmanje 85% amorfnog silicilioksida. Koristi se kao mineralni dodatak
tipa Il za spravljanje cementnih betona.U ovom raglu prikazani rezultati eksperimenta u
pogledu analize zrajnosti uticajnih parametara pri optimalizaciji Ssava betonske mjeSavine
spravljene sa mineralnim i hemijskim dodatkom ul@ag koltine cementa, vodovezivnog faktora
i zbijenosti. Po dobijanju zadovoljavajh rezultata za upotrebljivost predine filterske
silikatne prasine, pristupilo se izboru kamenogegta u pogledu stabilnosti betonske mjeSavine
i prirasta ¢vrsta‘e betona do 28 dana. U analizi rezultata eksperta@nistaknut primaran uticaj
stepena zbijenosti betonske mjeSavine na formirstnjexture betona visitivrstaéa.

Klju éne rijedi: silikatna praSina, betoni viSitvrsta‘a, optimizacija, mineralnidodaci, mjeSavine
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RELIABILITY OF STEEL HALL IN ZENICA LOADED BY SNOW LOAD

POUZDANOSTCELI CNE HALE U ZENICI POD OPTERECENJEM SNIJEGA
Rasid Hadzou', Vahid Red#?

Dzemal Bijedic” University of Mostar, Faculty ofi@l Engineering
2University of Zenica,Polytechnic faculty, Civil émeering department

L

- 5
RaSid Hadzovi Vahid Red#i

ABSTRACT:

Snow load is the dominant load for steelstructusésall in Zenica, Bosnia and Herzegovina.
Existing structures are calculated in accordancéhvthe JUS regulations that were valid in the
former Yugoslavia. The snow load was based on dhe=s proposed in the DIN regulations of
1936 and used until the development of new regurataccording to Eurocode 1 in accordance
with the EU recommendations. New values of snow &a given by the map of snow loads in
digital form. The paper analyzes the snow load &slin Zenica according to JUS and EC 1 and
certain reliability indices for critical points dhe structure.

Key words:steel hall, snow load, JUS, Eurocode 1, reliabiiitgiex
SAZETAK:

Optere‘enje snijegom je dominantno optéeaje zacelicnu konstrukciju hale u Zenici, Bosna i
Hercegovina. Postoje konstrukcije su procanate u skladu sa JUS propisima koji su bili validn
u bivdoj Jugoslaviji. Opterenje snijegom je bazirano na vrijednosti propis&idl normama iz
1936. i koriStene su do razvitka novih standardamaeEurocode 1 u skladu sa EU preporukama.
Nove vrijednosti opterenja snijegom su date na karti optégaja snijegom u digitalnoj formi.
Ovaj rad analizira opteréenje snijegom u Zanii prema JUS i EC 1 i ativanju indeksa
pouzdanosti za krithe ta’ke konstrukcije.

Kljuéne rijedi: celicna hala, opteréenje snijegom, JUS, Eurocode 1, indeks pouzdanosti
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MAP OF CHARACTERISTIC SNOW LOADS ON THE GROUND OFBSNIA
AND HERZEGOVINA

KARTA KARAKTERISTICNOG OPTERECENJA SNIJEGOM NA TLU U BOSNI |
HERCEGOVINI

Rasid Hadzow", Bakir Krajinovié®
“Dzemal Bijedic” University of Mostar, Faculty ofi@l Engineering
%Federal hydrometeorological institute

RaSid HadZzovi Bakir Krajinov

ABSTRACT:

Every country of European Union is using own magrafw loads on the ground based on real
values of snow height and snow density in accorgldacEurocode 1. Values of snow loads are
given by different zones with boundaries. Mapssanglar but not the same. In Czech Republic
map is created in digital form and usable by gepipia coordinates of the object place. In Bosnia
and Herzegovina map is made in digital form togethigh experts from Czech Republic. Values
are taken from main meteorological stations, catedl and used for map snow load. In this paper
is represented 3 years work on map of snow loadk@ground of Bosnia and Herzegovina based
on real values of snow height and density.

Key words:snow load, snow height and density, Eurocode 1

SAZETAK:

Svaka zemlja Evropske unije koristi vlastitu karpiere’enja snijegom na tlu na temelju stvarnih
vrijednosti visine snijega i guste snijega u skladu s Eurocode 1. Vrijednosti opten@
snijegom daju raztite zone s granicama. Karte sucsie, ali ne i iste. WeSkoj Republici karta je
napravljena u digitalnom obliku i upotrebljiva j@ geografskim koordinatama objekta. U Bosni i
Hercegovini karta je napravljena u digitalnom ohiikzajedno sa stdmjacima iz Ce3ke.
Vrijednosti se uzimaju sa glavnih meteoroloSkihngia, izra’unavaju se i Kkoriste za kartu
optere‘enja snijegom. U ovom radu predstavljen je 3-ggdi&a na karti opteréenja snijegom
na tlu Bosne i Hercegovine na osnovu stvarnih dristi visine i gusté snijega.

Kljuéne rijedi: optere’enje snijegom, visina i gust® snijega, Eurocode 1
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THE LACK OF TECHNIQUES USED IN MANAGEMENT AS A FACTOR
CAUSING DELAYS IN CONSTRUCTION PROJECTS IN B&H ANOIDTHER
DELAY FACTORS DETECTED

NEDOSTATAK TEHNIKA KOJE SE KORISTE PRI UPRAVLJANJWKAO
FAKTOR KOJI DOVODI DO ODGAPANJA U GRADEVINSKIM PROJEKTIMA U
BIH | OSTALI DETEKTOVANI FAKTORI

Ahmed El Sayetf Emad Mamoud, Adnan Novali*
YInternational Burch University, Faculty of Enginieey and Natural Sciences, Sarajevo, B&H,

Ahmed El Sayed Emad Mamoua Adnan Névali

ABSTRACT:

This paper investigates the factors affecting tleéayks in construction projects in B&H, and
explores the usage of management software in tenplg and execution phases of projects.
Quantitative method, based on collecting surveysnfdifferent type of construction projects
participants, such as designers, contractors, arajget managers, was used. Number of projects
analysed in this research is 132 projects finishedng the past 5 years. This paper found that
inadequate use of management software, along Wwaéhissues related to contractual relations,
scheduling and estimations, changes in demands\®sstors, and shortage of skilful manpower
are main reasons causing delays in constructionjgets in B&H. This paper concludes that
different approaches should be used when it comethd planning and scheduling phase of
projects.

Key words:construction projects, delay factors, managemefitveme, contractual relations

SAZETAK:

Ovaj istrazivaki rad tretira faktore koji ufu na odgdanje procesa u izgradnji ge&vinskih
projekata u BiH i istrazuje koriStenje softvera upravljanje u fazama planiranja i egzekucije.
KoriSten je kvantitativni metod koji je baziran sarovaienju anketa m#i razlicitim vrstama
ucesnika graevinskih projekata, kao Sto su; dizajneri, idadi radova i projektni menadzeri. Broj
analiziranih projekata u okviru ovog istrazivanja 1132, a koji su kopletiran i tokom zadnjih 5
godina. Ovaj rad je utvrdio da je ne adekvatna wpod softvera za upravljanje, zajedno sa
pitanjima koja se odnose na ugovorne odnose, ragpa@nje i procjene, promjene u zahtjevima, i
nedostatak soposobne radne snage glavni razlonijéwa& procesa u glaevinskim projektima u
BiH. Povrh svega, u sklopu ovog istrazikag rada zakljdeno je da bi se u fazama planiranja i
rasporefivanja projekata trebali koristiti raztiti pristupi.

Kljuéne rijeci: gradevinski projekti, faktori kasnjenja, softveri upljanja, ugovorne strane
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NEW ECOLOGICAL INDUSTRIAL SYNTHESIS OF ALKYL
THIONOCARBAMATE FROM ISOPROPYL DIXANTHOGENATE

NOVA EKOLOSKA INDUSTRIJSKA SINTEZA ALKIL THIONOCARBAMATA 1Z
ISOPROPIL DIKSANTHOGENATA

Milutin M. Milosavljevié', Svetlana K. Beloes#, Milenko Petrovit, Milan M. Milosavljavié*
lFalculty of Technical Science, University of Prigtikneza MiloSa 7, 38220 Kosovska Mitrovica,
Serbia

ABSTRACT:

A novel synthesis of N-alkyl and N,N-dialkyl-O-ismgyl thionocarbamates from isopropyl

dixanthogenate and primary and secondary amines haeen developed on laboratory and
applied on industrial scale production. Sodium hgtdorite have been used for oxidation of amine
salt of isopropyl xanthogenic acid to diisopropydnthogenate until all reactant have been
digested. According to satisfactory yield and pudf synthesized N-alkyl and N, N-dialkyl-O-
isopropyl thionocarbamates obtained by laboratoptimal synthetic procedure a satisfactory
industrial adaptation on industrial scale have baekme.

Key words:isopropyl dixanthogenate, isopropyl thionocarbamataine.

SAZETAK:

Nova sinteza N-alkil i N, N-dialkil-O-izopropil-tionokarbamata iz izopropil diksantogenata i
primarnih i sekundarnih amina razvijeni su u laboratoriji i primenjeni u industrijskoj proizvodnji.
Natrijum hipohlorit je koriscen za oksidaciju aminske soli izopropil ksantogene kiseline u
diizopropil ksantogenat sve dok se sav reaktant ne digestira. Prema zadovoljavajucem prinosu i
cistoci sintetizovanih N-alkil i N, N-dialkil-O-izopropil-tionokarbamata dwmjenih laboratorijski
optimalnom sintetkom procedura, uradena je zadovoljavajuca industrijska adaptacija na
industrijskom nivou.

Kljuéne refi: izopropil diksantogenat, izopropil-tionokarbamainia.
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SOME ASPECTS OF MODERN NUTRITION
POJEDINI ASPEKTI SAVREMENE ISHRANE

Jozef Bozd
lvisoka tehnika Skola strukovnih studija Zrenjanin, 23000 Zremja R Srbija

A Bl
Jozef Bozo

ABSTRACT:

People today are occupied by virtual reality andlity around themselves more than themselves,
are becoming more and more ill and become victifrtgealth problems, due to the inadequacy of
their diet to their needs. Scientific and technatagachievements have a significant impact on all
aspects of today's life, but their contributionfémd preparation and modern nutrition in general
is not significant. In the interest of survival thvithe cultural resources and scientific potental
the beginning of the 21st century, the problemimdiig foods must match the contemporary
needs, the taste and the spirit of the time, tmelitions, the way and the style of life.

Key words:diet, reduction of diversity, molecular gastronomy.

ABSTRAKT:

Ljudi danasnjice okupirani virtuelnom stvarrosSi stvarnogu oko sebe viSe nego u sebi, sve visSe
obolevaju i postaju zrtve zdravstvenih problemasl@dica neprimerenosti ishrane njihovim
potrebama. Natho-tehnoloSka dostigida imaju zn@ajan uticaj na sve aspekte zZivota danasnjice,
ali je njihov doprinos nénu pripremanja hrane i savremenoj ishrani uops$teznatan. U interesu
opstanka, sa kulturnim resursima i @aim potencijalom kojim se raspolazecptkom 21. veka,
mora se pristupiti problemu iznalaZenja ishraneaké§ odgovarati savremenim potrebama, ukusu
i duhu vremena, uslovima, #iau i stilu zivota.

Kljuéne rijedi: ishrana, redukcija diverziteta, molekularna gasmija
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EFFICIENCY OF THE BOSNIAN-HERZEGOVINIAN ECONOMY

EFIKASNOST BOSANSKO-HERCEGOVAKE EKONOMIJE

Vjekoslav Domljart, lvana Domljarf
University Sarajevo School of Science and Technyolétrasnika cesta 3a,71000 Sarajevo,
Bosnia and Herzegovin&Jniversity of Mostar, Faculty of Civil Engineeriniflatice hrvatske bb,
88000 Mostar, Bosnia and Herzegovina

Vjekoslav Domljan “lvana D

i

omljan

ABSTRACT:

The aim of this paper is to analyse the issue fifieficy and its components for Bosnia and
Herzegovina (B-H) and a group of its comparator riies.

We estimate a global production/efficiency frontéerd a frontier for small Central and South
East European countries (comparator countries) fra850 to 2014 and from 1996 to 2014
respectively.

The KWH (“Kumbhakar-Wang-Horncastle”) decompositiaf efficiency using Stochastic
Frontier Analysis (SFA) is applied to the respextdountries to evaluate the effects of changes in
efficiency. Comparing the efficiency of comparatountries and B-H, and recognizing country
heterogeneity, we examine whether there is theepual of efficiency convergence, i.e. whether B-
H moves toward the respective efficiency frontier.

According to our research, B-H is lagging behindm& comparator countries (Switzerland,
Austria, Slovenia and Macedonia) after the globédes of 2007.

Key words:Cobb-Douglas parametric frontier model, efficienBpsnia and Herzegovina

SAZETAK:

Cilj dlanka je analizirati efikasnost i njene komponeBigsne i Hercegovine (BiH) i skupine
komparativnih zemalja.

Procjenjujemo granicu proizvodnje/efikasnosti deijé granicu za male zemlje centralne i
jugoista’ne Europe (zemlje komparatori) za razdoblje 19504 god. odnosno 1996.-2014. god.
U analizi stohastike granice (ASH) koristi se KWH (“Kumbhakar-Wangrhtmstle”) pristup za
ocjenu uWinaka promjene efikasnosti odnosne skupine zemid§porefujuci efikasnost zemalja
komparatora i BiH, uz uvazavanje heterogenosti #@nastrazujemo ima li dokaza za
konvergenciju u efikasnosti tj. pafaili se BiH prema odnosnim proizvodnim granicama.

Prema naSem istraZzivanu, BiH zaostaje iza izviegeimalja komparatora (Svicarska, Austrija,
Slovenija i Makedonija) u razdoblju poslije globelkrize.

Kljuéne rije¢i: Cobb-Douglas model granice, efikasnost, Bosnarcéfgovina
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CHALLENGES OF APPLYING BLOCKCHAIN TECHNOLOGY

IZAZOVI PRIMJENE BLOCKCHAIN TEHNOLOGIJE

Savo Stupal, Mirha Bido Car?, Elvir Sahi¢*
YUniversity of Saraje, School of Economics andriass, Bosnia and Herzegovina

v

Savo Stupar Mirha Bio Car

Elvir Sahi

ABSTRACT:

Due to the fact that modern computers have "perfemnory” and can process a huge number of
transactions through a computer network very quictlie idea of a decentralized currency system
is not a new thing and it has long been a dreamdvbcates of the concept of anonymous digital
money. Thus, a revolutionary blockchain technolegs created, which initially enabled and
supported the functioning of the first digital ctgprurrency - bitcoin. Blockchain technology is an
amalgam of several different and equally revolutigntechnological achievements in the field of
cryptography and computer networks. The aim ofghijser is, using Bitcoin as example, to briefly
explain the functioning of this technology andsitstability for use in many other areas of human
activity, especially those that have a problemistirdst and the possibility of fraud.

Key wordsBlockchain technology, Digital cripto currency, &fn, Mining, Hash

SAZETAK:

Zbogcinjenice da savremeni ¢anari imaju ,savrSeno pagenje” i mogu veoma brzo procesirati
ogroman broj transakcija putem danarske mreze, ideja decentralizovanog sistematevalije
novitet i dugo je bila san zagovornika konceptzonimnog digitalnog novcalako je nastala
revolucionarna blockchain tehnologija, koja je arsti omogdavala i podrzavala funkcionisanje
prve digitalne kripto valute — bitcoin. Blockchaihnologija je amalgam viSe radlih i jednako
revolucionarnih tehnoloSkih dostigéaiu oblasti kriptografije i raunarskih mreza. Cilj ovog rada
je da na primjeru bitcoina ukratko objasni funkdganje ove tehnologije i njenu pogodnost za
primjenu u mnogim drugim podfiima ljudskog djelovanja, a posebno u onim u Kkojipuetoji
problem nepovjerenja i mognost prevare.

Kljuéne rijedi: Blockchain tehnologija, Digitalne kripto valuteit@®in, Rudarenje, Hashiranje
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MOBILE APPLICATION MPODACI (MDATA)

MOBILNA APLIKACIJA MPODACI

Suad Sudfeska
Brcanska 7, 71000 Sarajevo, Bosnia and Herzegovina

i | ..'.Ill'.I .’.'..’I.: ]Li

Suad Steska

ABSTRACT.

Mobile application mPodaci (mData) has purpose éb gp-to-date data of clients by smartphone.

It is written for mobile operating system Androiised on programming language JAVA. It is

able to send the data using two ways: email and.SM#so means that data could be sent using
two different kinds of connections: Internet coriwet; used by email, and phone connection, used
for sending SMS messages. The application suppadsoid from version 15 to the latest.

Key words:mobile application, mobile user, Android, email, Skhessage

SAZETAK:

Mobilna aplikacija mPodaci je hamjenjena za dobieaaZurnih kontaktnih podataka klijenata
pomau smartphone-a. Napisana je za mobilni operativistesn Android, koji bazira na

programskom jeziku JAVA. Slanje podataka je om@gun na dva ndna: email-om i SMS-om.

Ovo zn&i da se podaci Salju i pondo dvije razltite vrste konekcija: Internet konekcije, koju
zahtjeva email, i telefonske konekcije potrebnestzaje SMS poruka. Aplikacija podrzava
Android od verzije 15 pa do najnovije.

Kljuéne rijeci: mobilna aplikacija, mobilni korisnik, Android, eily SMS poruka
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SOCIETY FOR ROBOTICS OF
BOSNIA AND HERZEGOVINA

The Society for Robotics has years of experieneglication and training of personnel in Bos
and Herzegovina. The Society for Robotics is wgrkinincrease the role of knowledge in Bo
and Herzegovina, and thus to influence the positprof Bosia and Herzegovina as high
possible on an innovative scale in Europe and tbddv The role of the Society for Robotics i
encourage the development of science and technadsgyell as to increase their contributior
the development of societwith the widest possible application of new knogkednd ne
technologies. Thus, it aims to encourage the t@nsdition of BosniarHerzegovinian society in
a modern knowledgeased society. For these reasons, the objectivéiseoSociety for Roboti
are: scientific and technical research in the fielflrobotics and robotic systems; education
improvement of education in robotics, robotic systeand mechatronics; application of rok
and robotic systems in the industry; establishnnaborataies for education and knowlec
transfer; establishment of centers for robotics aadotic systems at universities, secondary
vocational schools; innovators in the wider fielidrobotic systems conducting various activit
organizing scientific ath professional conferences in the country and attydeaving innovator
in the field of robotics, robotic systems and mémracs organize exhibitions; cooperation v
similar societies abroad. Activities of the Sociéty Robotics are the following: ¢faerinc
scientists, researchers, engineers, teachers andests who work in all areas of roboti
publishing and encouraging the publication of maapis, textbooks, journals and ot
publications in the field of robotics; helping téees to introdue new ideas and modern mett
in teaching robotics; organizing congresses, cogriiees, symposia, seminars, and other scie
meetings of scientists and engineers; cooperatiitth similar professional organizations in 1
country, international sociegs and associations; popularization and dissenimabdf knowledg
as well as training and assistance in the traingfgscientific novices and researchers.

Adrress: President Society for RitxoB&H
Petog Korpusa br. Prof. Safet Igj PhD.

77 000 Bih, - B
Bosna and Herzegovina e  Soakd
www.robotika.ba

E-meil: robotikabih@yahoo.com Secretery general

Society for Robotics B&H
Prof.Isakidhegovi, PhD.
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DRUSTVO ZA ROBOTIKU
U BOSNI | HERCEGOVINI

Drustvo za robotiku ima viSegodiSnje iskustvo ukediji i obrazovanju kadrova u Bosn
Hercegovini. Drustvo za robotiku radi tome da powa ulogu znanja u Bosni i Hercegovin
samim tim da utie na pozicioniranje Bosne | Hercegovine na Ste wigesto na inovativnoj sk
u Evropi i svijetu. Uloga Drustva za robotiku je gastie razvoj nauke i tehnologije , te pos
njihov doprinos razvoju druStva, uz najeemoguu primjenu novih znanja i novih tehnologij:
da na taj nain podstakne transformaciju bosanskohercegkog druStva u moderno drus
temeljno na znanju. Zbog navedenih razloga cilfewiStva za robotiku su slijedie naucno-
strucna istraZivanja u oblasti robotike i robotskih sista, edukacija i unap#enje obrazovanja
robotike, robotskih sistema i mehatronike, aplil@aiobota i robotskih sistema u industi
formiranje laboratorija za edukaciju i trarer znanja, formiranje centara za robotiku i robak
sistema na univerzitetima, srednjim i gmim Skolama, odrZavanje aktivnosti inovatora iz
oblasti robotskih sistema, organiziranje r@ao-strucnih skupova u zemlji i inostranst
organiziranje itozbi inovatora iz oblasti robotike, robotskih sista i mehatronike, saradnja
slichim druStvima u inozemstvu. Djelatnosti DruStvadaotiku su slijedée: okupljanje nadnika,
istrazivaca, inZenjera, nastavnika, studenatadenika koji rade u svim qarucjima robotike
objavljivanje i poticanje objavljivanja monografjjaidzbenikacasopisa i ostalih publikacija
podruwiju robotike, pomaganje nastavnicima u denju novih ideja i modernih metoda u nas
robotike, organiziranje kongresa, konferencijaimpozijuma i seminara te ostalih wrath
okupljanja nadhika i inZenjera, surdivanje sa sknim strwnim organizacijama u zem
suradivanje sa sknim meunarodnim druStvima i savezima druStva, populaaizje i Sirenijt
znanja kao i izobrazba i por# u izobrazbi znanstvenih novaka i istraziaa

Adresa: Predsjednik DruStvarabotiku
Petog Korpusa br. : Prof.dr.sc.Safet Isi
77 000 Bihd, = ' yy

Bosna i Hercegovir
www.robotika.ba
E-meil: robotikabih@yahoo.com Generalni sekretar
DruStva za robotiku

Prof.dr.¢sak Karabegovi
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Nacionalni
ln\ park Una bosanskohercegovatka i svjetska prirodna vrijednost

Strbacki buk, najvisi vodopad na rijeci Unu i Martinbrodski slapovi, prostorno najveci kompleks
najposjecenija atrakcija u Parku slapova u Parku, nominirani su za uvrstavanje na
Listu svietske bastine UNESCO-a

RAFTING - KAYAKING

MUSIZARENIE - FLY FISHING
l CNacionalnl -

park Una

BICIKLIZAM - CYCLING

a7 |
e

Kanjon Unca
Sportsko rekreativne aktivnosti
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