UNIVERSITY OF NIS
FACULTY OF OCCUPATIONAL SAFETY

Journal for Scientists and Engineers

SAFETY ENGINEERING

Naucno strucni casopis

INZENJERSTVO ZASTITE
Vol. 8. N°1 (2018)

Nis, June 2018.



Scientific Journal

SAFETY ENGINEERING

Naucni casopis

INZENJERSTVO ZASTITE

(OPEN ACCESS JOURNAL - www.safety.ni.ac.rs)

Izdavaé / Publisher
Fakultet zastite na radu u NiSu / Faculty of Occupational Safety in Ni$

Glavni urednik / Editor-in-Chief
Dejan Krsti¢

Urednici / Editors

Ilvan Krstic¢
Srdan Glisovi¢
Vesna Nikolié

Redakcijski odbor / Editorial Board (in alphabetical order)

Andres Carrnion Garcia, Technical University of Valencia, Spain

Boris Dindi¢, University of Nis, Faculty of Medicine, Serbia

Branislav Andelkovi¢, University of Ni$, Faculty of Occupational Safety, Serbia
Dejan Petkovi¢, University of Nis, Faculty of Occupational Safety, Serbia

Pordije Cosi¢, University of Novi Sad, Faculty of Technical Studies, Serbia

Dragan Miti¢, University of Ni$, Faculty of Occupational Safety, Serbia

Dragan Mladan, The Academy of Criminalistic and Police Studies, Belgrade, Serbia
Dusan Sakulski, Faculty of Natural and Agricultural Sciences, DIMTEC, Bloemfontein, South Africa
Dusan Sokolovi¢, University of Nis, Faculty of Medicine, Serbia

Goran Risti¢, University of Nis, Faculty of Electronic Engineering, Serbia

Ivana Bankovi¢ lli¢, University of Nis, Faculty of Technology in Leskovac, Serbia
Joseph Aronov, VNIIS Mosow, Russia

Jovica Jovanovi¢, University of Nis, Faculty of Medicine, Serbia

Katarina Senderska, Technical University of Kosice, Faculty of Mechanical Engineering, Slovakia
Kemal Nuri Ozerkan, University of Istanbul, School of Physical Education Sports
Ljiljana Zivkovi¢, University of Ni§, Faculty of Occupational Safety, Serbia

Ljubi$a Papi¢, University of Kragujevac, Technical Faculty Cacak, Serbia

Milos Jeli¢, Institute Kirilo Savi¢, Beograd, Serbia

Miomir Stankovi¢, University of Nis, Faculty of Occupational Safety, Serbia
Mirjana Vidanovi¢, University of Nis, Faculty of Occupational Safety, Serbia

Mirko Mari¢, University of Primorska, Faculty of Management, Slovenia

Nevenka Kopjar, University of Zagreb, Institute for Medical Research and Occupational Health, Croatia
Nenad Zivkovi¢, University of N3, Faculty of Occupational Safety, Serbia

Nenad Cvetkovié, University of NiS, Faculty of Electronic Engineering, Serbia
Noam Lior, University of Pennsylvania, USA

Predrag Petrovi¢, Institute Kirilo Savi¢, Beograd, Serbia

Rodoljub Simovié, Vinca Institute of Nuclear Sciences, Serbia

Susana San Matias, Technical University of Valencia, Spain

Suzana Savi¢, University of Nis, Faculty of Occupational Safety, Serbia

Slavoljub Aleksi¢, University of Nis, Faculty of Electronic Engineering, Serbia

Vera Markovi¢, University of Ni$, Faculty of Electronic Engineering, Serbia

Vlada Veljkovi¢, University of Nis, Faculty of Technology in Leskovac, Serbia
Wolfgang Mathis, Institut fir Theoretische Elektrotechnik, Hannover, Germany
Zoran Kekovi¢, University of Belgrade, Faculty of Security Studies, Serbia

Zarko Jankovié, University of Ni$, Faculty of Occupational Safety , Serbia

Tehniéki urednik / Technical Editor
Rodoljub Avramovié¢

Lektor / Proofreading
Natasa Selmi¢-Milosavljevié
Aleksandra Petkovic¢
Stampa / Press

,Unigraf x-copy” doo Nis



From Editor’s desk
“Jos nisam susreo ¢oveka, od kojeg se ne bi moglo nesto nauciti.”
Galileo Galilej

Pocetkom marta je obeleZzeno pedeset godina postojanja Fakulteta zastite na radu i visokoskolskog obrazovanja
ne samo na ovim prostorima vec i Sire. Zahavaljujuci entuzijazmu i naporima svih zaposlenih na Fakultetu, od
1968. do danas, Fakultet je rastao i razvijao se kao sastavni deo velike akademske zajednice, prateci sve promene
drustva i njegove potrebe, posebno u oblasti inZenjerstva zastite Zivotne sredine i zastite na radu. Fakultet svih
ovih godina edukuje neohodan inZenjerski kadar koji je sposoban da se nosi sa svim problemima koji se javljaju u
radnoj i zZivotnoj sredini, vrSi fundamentalna, primenjena i razvojna naucna istraZivanja, obavlja institutske
poslove Ciji rezultati nalaze primenu u privredi, ¢ime direktno i stalno unapreduje ovu oblast. Fakultet je tokom
proteklih 50 godina imao znacajnu izdavacku delatnost, koja se ogleda u izdavanju monografija, udzbenika,
Casopisa, elektronskih izdanja, zbornika radova i drugih publikacija. Fakultet je izdavao ¢asopis ,Zbornik radova
Fakulteta zastite na radu”, a od 2011. godine Fakultet izdaje ¢asopis ,Safety Engineering”.

Zeleli bismo da se zahvalimo svim autorima, recenzentima i ¢lanovima uredivac¢kog odbora koji su u¢estvovali u
izdavackoj delatnosti Fakulteta i podrzali rad ¢asopisa. Nadamo se da ¢emo i u narednom periodu objavljivati
kvalitetne originalne radove koji ¢e biti od pomoci svim zainteresovanima za oblast inZenjerstva zastite radne i
Zivotne sredine.

“I have never met a man so ignorant that | couldn't learn something from him.”
Galileo Galilei

At the beginning of March, Faculty of Occupational Safety celebrated fifty years of existence in the
area of higher education, not only in this region but in others as well. Owing to the enthusiasm and
efforts of all the Faculty staff from 1968 until today, the Faculty has developed as an integral part of
the great academic community, following all societal changes and its needs, especially in the field of
environmental protection and occupational safety. The Faculty has been educating the engineering
staff capable of handling all problems in the working and living environment. Moreover, Faculty
teachers and associates conduct fundamental, applied and developmental scientific research, as well
as the activities at the Faculty Institute for economic purpose. During the past 50 years, the Faculty has
been very actively involved in publishing activities through the publication of monographs, textbooks,
journals, electronic editions, proceedings and other publications. The Faculty used to publish a journal
"Proceedings of the Faculty of Occupational Safety". Since 2011, the Faculty has published Safety
Engineering journal.

We would like to thank all authors, all reviewers, and all members of the editorial board for their
support toward Faculty publications and this journal. We hope that our journal will continue to publish
quality original articles that can help everyone interested in environmental and occupational safety
engineering.

On behalf of the editors
Prof. Dr. lvan Krsti¢



