


�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
CIP -  ��������	�
��� � ������
��� 
������� � ������	������� ���������� 
�������� �����, ���� ���� 
 
 
621.3(082)(0.034.2)  
621(082)(0.034.2)  
004(082)(0.034.2)   
 
INTERNATIONAL conference on accomplishments in Electrical and 
Mechanical Engineering and Information Technology (12 ; Banja Luka) 
(2015)      
           Proceedings [Elektronski izvor] = Zbornik radova / 12th 
International conference on accomplishments in Electrical and 
Mechanical Engineering and Information Technology, Banja Luka, May 
2015 ; [editor in chef Vid Joviševi�]. - Banja Luka : University of Banja 
Luka, Faculty of Mechanical Engineering =Univerzitet u Banjoj Luci, 
Mašinski fakultet, 2015 (Laktaši : Grafomark). - 1 elektronski opti�ki disk 
(CD-ROM) : tekst, slika ; 12 cm   
 
CD ROM �ita�. - Nasl. sa nasl. ekrana. - Bibliografija uz svaki rad.   
 
ISBN 978-99938-39-53-8   
 
COBISS.RS-ID 5049624 
�

�



iii

12TH INTERNATIONAL CONFERENCE ON ACCOMPLISHMENTS 
IN ELECTRICAL AND MECHANICAL ENGINEERING AND 

INFORMATION TECHNOLOGY

Supported by:
MINISTRY OF SCIENCE AND TECHNOLOGY OF

THE REPUBLIC OF SRPSKA

Organizer and publisher:
FACULTY OF MECHANICAL ENGINEERING

UNIVERSITY OF BANJA LUKA

Co-organizer:
FACULTY OF ELECTRICAL ENGINEERING

UNIVERSITY OF BANJA LUKA

For publisher:
Prof. Darko Knežević, PhD

Editor in chief:
Prof. Vid Jovišević, PhD

Executive editor:
Biljana Prochaska, MSc

Editorial assistant:
Milivoj Stipanović



vii

PROGRAM AND SCIENTIFIC COMMITTEE

Chairman:
Prof. Ostoja Miletić, PhD, Faculty of Mechanical Engineering Banja Luka, BiH.

Members:
Prof. Duško Lukač, PhD, University of Applied Science, Köln, /Germany/ 
Prof. Simo Jokanović, PhD, Faculty of Mechanical Engineering Banja Luka
Prof. Miloš Kojić, PhD, Harvard University, /USA/
Prof. Milorad Božić, PhD, Faculty of Electrical Engineering Banja Luka
Prof. Petar Marić, PhD, Faculty of Electrical Engineering Banja Luka
Prof. Bobrek Miroslav, PhD, Faculty of Mechanical Engineering Banja Luka
Prof. Ćosić Ilija, PhD, University of Novi Sad, /RS/
Prof. Hadžistević Miodrag, PhD, University of Novi Sad, /RS/
Prof. Soković Mirko, PhD, University of Ljubljana, /SL/
Prof. Milenko Stegić, PhD, University of Zagreb, /RH/
Prof. Ivan Filipović, PhD, University of Wien, /Austria/
Prof. Dušan Gruden, PhD, TU
Prof. Branko Blanuša, PhD, Faculty of Electrical Engineering Banja Luka
Prof. Čedomir Zeljković, PhD, Faculty of Electrical Engineering Banja Luka
Prof. Radivoje Pešić, PhD, University of Kragujevac, /RS/
Prof. Stevan Veinović, PhD, University of Kragujevac, /RS/
Prof. Solvang Björn, PhD, Narvik University, /Norway/
Prof. Ljubiša Papić, PhD, University of Kragujevac, /RS/
Prof. Petar Gvero, PhD, Faculty of Mechanical Engineering Banja Luka
Prof. Milan Radovanović, PhD, Society of Thermal Engineers, /RS/
Prof. Vladimir Savić, PhD, University of Novi Sad, /RS/
Prof. Zdravko Milovanović, PhD, Faculty of Mechanical Engineering Banja Luka
Prof. Janez Kopač, PhD, University of Ljubljana, /SL/
Prof. Milan Zeljković, PhD, University of Novi Sad, /RS/
Prof. Velimir Todić, PhD, University of Novi Sad, /RS/
Prof. Milentije Stefanović, PhD, University of Kragujevac, /RS/
Prof. Snežana Petković, PhD, Faculty of Mechanical Engineering Banja Luka
Assist. Prof. Strain Posavljak, PhD, Faculty of Mechanical Engineering Banja Luka
Prof. Miodrag Manić, PhD, University of Niš, /RS/
Prof. Emilia Assenova, PhD, Technical University of Sofia, /Bulgaria/
Prof. Bogdan Nedić, PhD, University of Kragujevac, /RS/
Prof. Marius Benea Calin, PhD, Faculty of Engineering Hunedoara, /Romania/
Prof. Konstantinos-Dionysios Bouzakis, PhD, AU Thessaloniki, /Greece/
Prof. Dragan Milutinović, PhD, University of Belgrade, /RS/
Prof. Vid Jovišević, PhD, Faculty of Mechanical Engineering Banja Luka
Prof. Ranko Zrilić, PhD, Faculty of Mechanical Engineering Banja Luka



viii

Prof. Viktor Sajn, PhD, University of Ljubljana, /RS/
Prof. Darko Knežević, PhD, Faculty of Mechanical Engineering Banja Luka
Prof. Branislav Anđelković, PhD, University of Niš,/RS/
Prof. Mihajlo Stojčić, PhD, Faculty of Mechanical Engineering Banja Luka
Prof. Bojan Babić, PhD, University of Belgrade, /RS/
Prof. Milomir Gašić, PhD, Faculty of Mechanical and Civil Engineering, 
Kraljevo, /RS/
Prof. Vidosav Majstorović, PhD, University of Belgrade, /RS/
Prof. Milorad Milovančević, PhD, University of Belgrade, /RS/
Prof. Ljubodrag Tanović, PhD, University of Belgrade, /RS/
Prof. Miroslav Trajanović, PhD, University of Niš, /RS/
Prof. Miodrag Bulatović, PhD, University of Podgorica, /CG/
Prof. Pavel Kovač, PhD, University of Novi Sad, /RS/
Dobrivoje Ninković, PhD, ABB Turbo-Systems AG, /Switzerland/
Prof. Zisis Samaras, PhD, AU Thessaloniki, /Greece/
Assist. Prof. Halil ÇALISKAN, PhD, Bartin University, Faculty of Engineering,/
TURKEY/
Prof. Dragoslava Stojiljković, PhD, University of Belgrade, /RS/
Prof. Olga Kordaš, PhD, KTH Stocholm, /Sweden/
Prof. Neven Duić, PhD, University of Zagreb, /Croatia/
Prof. Aurilla Aurelie Arntzen Bechina, PhD, /Norway/
Prof. Borut Kosec, PhD, University of Ljubljana, /SL/
Prof. Igor Budak, PhD, FTN, Novi Sad, /SR/



xiii

Content

WALL TEMPERATURE VARIATION  397

Ratka Neshkovska
ELECTROCHROMIC COPPER(I) OXIDE THIN FILM AS A CANDIDATE FOR SMART 
WINDOW  403

Milorad Bojic, Jasna Radulovic, Vesna Rankovic, Danijela Nikolić, Ljubisa Bojic, 
Jasmina Skerlic
FLEXIBLE THIN-FILM SOLAR PHOTOVOLTAICS: RESEARCH AND APPLICATION  409

Vujadin Aleksić, Dejan Momčilović, Bojana Aleksić, Ljubica Milović, Aleksandar 
Sedmak
ANALYSIS OF THE STEAM LINE DAMAGES  415

Danijela Nikolić, Milorad Bojic, Jasna Radulovic, Jasmina Skerlic, Saša Jovanović
ENERGY OPTIMIZATION OF SERBIAN BUILDINGS WITH PV PANELS AND 
DISTRICT HEATING SYSTEM  421

Sevde Stavreva, Cvete Dimitrieska, Igor Andreevski, Sanja P. Vasilevska, Elizabeta 
Hristovska
IMPROVING ENERGY EFFICIENCY OF DATA CENTRES  427

Mila Mihajilović, Vanja Šušteršič, Gordana Bogdanović
LEED TECHNOLOGY IN URBAN PLANNING  433

MECHANICS AND DESIGN

Filip Zdraveski, Dimitri Kozinakov
ANALYSIS OF POINT SUPPORTED-GLASS WALL SYSTEM UNDER WIND LOAD  441

Filip Zdraveski, Hristijan Mickoski
APPLICATION OF SIMILITUDE LAWS FOR EXPERIMENTAL INVESTIGATIONS OF 
DYNAMIC PROPERTIES OF TALL PROTOTYPE STEEL STRUCTURE  451

Filip Zdraveski, Elisaveta Donceva
MATHEMATICAL MODEL OF DYNAMIC VIBRATION ABSORBERRESPONSE 
PREDICTION AND REDUCTION  459

Đorđe Miltenović, Milan Tica, Aleksandar Miltenović, Milan Banić
LOAD CAPACITY OF WORM GEARS WITH COMPACT DESIGN  469

Luka Panić, Atif Hodžić, Ekrem Nezirević
MODERN AND SOPHISTICATED PROCESSES OF 3D VENEER PLYWOOD 
BENDING  475

Stevan Maksimović, Mirjana Đurić, Mirko Maksimović, Ivana Vasović
FATIGUE LIFE ESTIMATION OF AIRCRAFT STRUCTURAL COMPONENTS WITH 
SURFACE CRACKS UNDER LOAD SPECTRUM  481

Darko Knežević, Saša Laloš, Mitar Jocanović, Velibor Karanović
EFFECT OF BULK MODULUS OF FLUID ON THE DYNAMIC BEHAVIOR OF THE 
HYDRAULIC SYSTEM  487



����

�

���������	
��������������������
�������������������������� !���"��#��$��������������%�����&�'������"��(��

���������)���� ��*�

Summary: The methodological approach to the analysis of damage to determine the 
cause of failure and to repair the damage has been shown using the example of leakage 
and damage of a steam line for live-steam in thermal power plants and heating plants. 
The access presented may be applied to similar structures, and its application in 
preventive maintenance contributes to extension of the exploitation life of the steam 
lines. 
Key words: steam line, damage, damage analysis, repair 
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$������ Technical Data on the Steam Line with Detected Damage 
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a) external part a) inner part 

4��"�� The Appearance of the Damaged Part of the Steam Line 
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$�����1 Chemical Composition of the Material, 15 128.5 (�SN), 14MoV6-3 (DIN) 
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$�����3 The Results of Chemical Analysis of the Material (Pos. 1.2.6) 
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$������ The Results of Chemical Analysis of the Materials (Pos. 2.2.8).�
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a) 

Sample 1.2.3 (without etching), longitudinal section, 
coarse non-metallic inclusions of A3, B1 i D2 type. 

b) 
Sample 1.2.3 (3%/-nital etched), transversal 

section, propagation of one of the macro cracks 
inside the pipe material 

  
c) 

Pipe sample 1.2.6 (3%/-nital etched), transversal 
section, predominantly ferritic microstructure in the 

pipe cross section 

d) 
Pipe sample 2.2.9 (3%/-nital etched), longitudinal 

section, predominantly ferritic, finely stripped 
microstructure in longitudinal section of the pipe. 

4��"�3 Characteristic Micro Photographs of Tested Microstructure 
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