
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Proceedings of selected papers  
 The First International Students  

Scientific Conference 
"MULTIDISCIPLINARY APPROACH TO 

CONTEMPORARY RESEARCH" 
 

 
 
 
 

 
Beograd, 2017. 



Proceeding of selected papers of the The First International Students Scientific Conference 
"MULTIDISCIPLINARY APPROACH TO CONTEMPORARY RESEARCH" 
Belgrade, 25.-26. 11. 2017. 

Publisher 
Central Institute for Conservation, Belgrade 
Terazije 26, 11000 Belgrade, Serbia 
Scientific Association for the Development and Promotion of New Technologies 
Partizanski put 165, 11230 Sopot, Serbia 

Printed: 
Central Institute for Conservation, Belgrade 
Scientific Association for the Development and Promotion of New Technologies 
Printed in Belgrade 

Editors:  
dr Sanja Petronic 
dr Suzana Polic 

Proceedings contains the paper presented in The First International Student Scientific 
Conference "Multidisciplinary Approach to Contemporary Research", held on 18-19th 
November 2017. in Belgrade.  

All papers are reviewed. 

The authors only are responsible for the accuracy and contents of all published papers. 

Copyright: © 2017 Central Institute for Conservation, Belgrade 
Scientific Association for the Development and Promotion of New Technologies 

ISBN 978-86-6179-056-0 

All rights reserved. No part of the contents of this publication may be reproduced or 
transmitted in any form or by any means without the written permission of the publisher. 

Belgrade, 2017.



Organizers:  
Central Institute for Conservation, Belgrade 
Terazije 26, 11000 Belgrade 
Scientific Association for the Development and Promotion of New Technologies, 
Partizanski put 165, 11230 Sopot , Serbia 

Scientific Committee: 

Dr Milesa Sreckovic, Full Professor, Faculty of Electrical Engineering University of Belgrade 
Dr Andjelka Milosavljevic, Full Professor, Faculty of Mechanical Engineering University of Belgrade 
Dr Sanja Petronic, Senior research associate, Innovation Centre, Faculty of Mechanical Engineering in 
Belgrade 
Dr Suzana Polic, Senior Research Associate, Central Institute for Conservation, Belgrade 
PhD. Eng. Aurel Valentin Bîrdeanu, Senior Scientific Researcher, National R&D Institute for Welding and 
Material Testing - ISIM Timişoara, Romania 
Dr Drazan Kozak, Full Professor, Mechanical Engineering Faculty in Slavonski Brod, J. J. Strossmayer 
University of Osijek, Croatia 
Dr Darko Bajic, Associate Professor, University of Montenegro, Faculty of Mechanical Engineering, 
Montenegro  
Dr Mersida Manjago, Associate Professor, Faculty of Mechanical Engineering, ‘’Dzemal Bijedic’’, 
University of Mostar, Bosnia and Hercegovina 
Dr Vladimir Pajkovic, Associate Professor, University of Montenegro, Faculty of Mechanical Engineering, 
Montenegro 
PhD. Eng. Nicușor Alin Sîrbu, Senior Scientific Researcher National R&D Institute for Welding and 
Material Testing - ISIM Timişoara, Romania 
Dr. Phys. Mihaela Birdeanu, Senior Scientific Researcher National Institute for Research and 
Development in Electrochemistry and Condensed Matter, Timisoara, Romania 
Dr Nenad Gubeljak, Full Professor, University of Maribor, Faculty of Mechanical Engineering, Maribor, 
Slovenia  
Dr Sergej Hloch, Full Professor, Technical University of Kosice, Faculty of Manufacturing Technologies 
with the seat in Presov, Slovakia 
Dr Tomaz Vuherer, University of Maribor, Faculty of Mechanical Engineering, Maribor, Slovenia 
Dr Elisaveta Doncheva, Associate Professor, Faculty of Mechanical Engineering- Skopje Ss. Cyril and 
Methodius University in Skopje, Republic of Macedonia 
 dr Natasa Bojkovic, Associate Professor, Faculty of Transport and Traffic, University of Belgrade 
Dr Ljubica Milovic, Associate Professor, Faculty of Technology and Metallurgy, University of Belgrade 
Dr Aleksandar Sedmak, Full Professor, Faculty of Mechanical Engineering University of Belgrade 
Dr Meri Burzic, Principal Research Fellow, Innovation Centre, Faculty of Mechanical Engineering in 
Belgrade 
Dr Tatjana Sibalija, Full Professor, Metropolitan University, Belgrade, Serbia 
Dr Katarina Colic, Research Associate, Innovation Centre, Faculty of Mechanical Engineering in Belgrade 

Organizing Committee: 
Dr Sanja Petronic, Senior research associate, Innovation Centre, Faculty of Mechanical Engineering in 
Belgrade 
Dr Suzana Polic, Senior Research Associate, Central Institute for Conservation, Belgrade 
Dr Nedzad Rudonja, Docent, Faculty of Mechanical Engineering in Belgrade, University of Belgrade 
Milos Dragicevic, Central Institute for Conservation, Belgrade 
Luka Jovanovic, student, Faculty of Economics, University of Belgrade 
Dimitrije Maljevic, student, Faculty of Mechanical Engineering in Belgrade, University of Belgrade 
Masa Mijatovic, student, Faculty of media and communication, University Singidunum 



CENTRAL INSTITUTE FOR CONSERVATION, BELGRADE

  
      

 
 
 
 
 

INFRARED-THERMOGRAPHY BASED THERMAL 
ANALYSIS OF THE OLD VS. NEW TYPE OF THE 

NON-RESIDENTIAL BUILDING CONSTRUCTION AT 
THE IDENTICAL GEO-LOCATION AND 

ORIENTATION  
 

Marina Irina, Isidora Rilak, Ivan Zlatanović* 
University of Belgrade – Faculty of Agriculture, Serbia 

 
* Contact person: ivan@agrif.bg.ac.rs 

 
Abstract:  IRT methodology was used in this research in order to provide critical review on thermal behavior of 
two non-residential buildings constructions at the same geo-location and orientation. Faculty of Agriculture 
(University of Belgrade, Serbia) headquarters old and new facilities were used as research objectives. IRT 
methodology showed the differences in thermal behavior of old and new building envelopes. This results shows 
that new building has slightly worse insulation properties and higher heat losses. The calculation results showed 
that the specific heat flow rate through the old building envelope was 6.76 W/m2, and the specific heat flow rate 
through the new building envelope was 15.18 W/m2.  
Key words:  Infrared-thermography, buildings, materials, energy, efficiency. 

 
 

1. INTRODUCTION 
 
Infrared-thermography (IRT) provides not just an image, but the temperature data for each 
measurement point within the image [1, 2]. IRT methodology application provides large 
amounts of data and allows many different ways of results interpretation [3]. In this research, 
IRT methodology [4] was used to provide useful information regarding the two types of 
façade’s wall construction non-residential building constructions at identical geo-location. In 
accordance with the gathered IRT data and project documentation, buildings envelope thermal 
behavior was analyzed in order to explore the benefits and faults of each construction approach 
and to justify the choice of used materials [5, 6]. This research was conducted during the school 
year 2016/17 as a part of a course of “Thermodynamics and Thermo-technics” at the Institute 
of agricultural engineering, Faculty of Agriculture – University of Belgrade, Serbia. 

 
2. MATERIALS AND METHODS 

 
Faculty of Agriculture (University of Belgrade) building (44°50’25.68”N; 20°24’43”E) is 
located in Zemun municipality, of the Serbian capital city Belgrade. It consists of two parts (old 
and new building) which rely on one another (Fig.1). The old building was constructed during 
the period 1927-1932 in the style of neoclassical architecture. In its purest form it is a style 
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principally derived from the architecture of classical antiquity, very popular in late 18th, 19th 
and in the first half of 20th century. Neoclassicism also influenced city planning and many other 
non-residential buildings projects. In 1972 the capacities of old building were extended by 
constructing the new and modern building part of the faculty facility. The new part was 
designed to cover all needs for educational work (conference rooms, classrooms, computer 
center, library, etc.) and scientific work (laboratories, offices and cabinets). 

  

 
Figure 1: Faculty of Agriculture headquarters (old and new building) 

The differences between these two types of building constructions are obvious and can be 
observed from the technical and architectural main project documentation, as well as from 
visual inspection and simple non-destructive measurements. Comparative characteristics are 
provided in Table 1. 
 

Table 1: Old and new building comparative information 
Building Old New 

Ex
po

se
d 

w
al

l 

Solid wall 

Solid wall 

 
Thermal conductivity: 1.46 

W/mK 
Thickness: 0.25 m 

Panel wall 
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Thermal conductivity:  
0.62 W/mK 
Thickness: 0.60 m 

 
Material: Insulated aluminum 

metal panel 
Thermal conductivity:  
0.63 W/mK 
Thickness: 0.08 m 

W
in

do
w

 

joinery 

  
materials glass + wood glass + aluminum metal 
glass 
quality 

clear, 4 mm toned, 15%, 4 mm 

glazing secondary, 1+1,  double, 8 mm cavity 
thermal 
conductivi
ty 

2.8 W/mK 3.1 W/mK 

 
In accordance with the main architectural project documentation, 3D building model was 
developed (Fig.2) and used for further building envelope analysis, especially during the areas 
calculations. The building was monitored during the soft winter period, and the outdoor air 
temperature was measured +5°C. The central heating system was operational during the 
measurements and the indoor temperature was found to be +19°C.  
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Figure 2: 3D model of Faculty of Agriculture building envelope 

Infrared-thermography (IRT) recording was performed on a dry and cloudy weather conditions,  
in the late afternoon hours (16:00) at the end of a work week (Friday), so it may be presumed 
that monitored building outdoor surfaces (north side) was captured in stationary temperature 
behavior and without the influence of the sunshine. The recording was performed with Fluke 
Ti110 IR camera (R:P=295:1; temperature range -20÷250°C; accuracy ±2°C; resolution 
0.08°C). Indoor and outdoor air temperatures were measured with laboratory glass 
thermometers with mercury. 
 
3. RESULTS AND DISCUSSION 

 
IRT measurement results was compared for simultaneously captured old and new building 
envelope (Fig.3). The comparison areas was 50 m2 on old and the same area on new building 
(boxes are highlighted on Fig.3). The average temperatures in these areas were captured to be 
+8.1°C on old and +8.6°C on new building. Solid wall surface temperatures maximum values 
on the old building were in range 9 ÷ 9.8°C, and on the new building temperatures maximums 
were in ranges 8 ÷ 9°C for stone wall and 9.7 ÷ 10.4°C. Over all surface temperatures (window 
glass included) were in range: 6.6 ÷ 9.8°C for old building and 7.1 ÷ 11.8°C for new building. 
This results shows that new building has slightly worse insulation properties and higher heat 
losses. Heat flow rate was calculated with the Eq.1.  

[ ]WTAq
δ
λ
⋅∆⋅=        (1) 

where: λ  – thermal conductivity of exposed wall, W/mK; A – area, m2; ΔT – temperature 
difference of exposed wall inside and outside surface. The used overall average values of 
temperature differences between inside and outside wall surface were: for old building 
ΔT=10.9°C and for new building ΔT=10.4°C. The both buildings envelopes were exposed to 
the same outdoor conditions, due to the exact same orientation (north) and equal height of the 
monitored envelope area.  Therefore, it may be assumed that the convection heat losses from 
the outside wall surfaces to the surrounding air were carried out under the same external 
conditions. Thermal conductivity of the exposed wall was calculated for wall structures 
described in Table 1. The calculation results showed that the specific heat flow rate through the 
old building envelope was 6.76 W/m2, and the specific heat flow rate through the new building 
envelope was 15.18 W/m2. 
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Figure 3: IRT image comparative review of old and new building surface temperatures 

The temperature histogram (Fig.4) confirms that new building is losing heat more intense than 
the old one. Histograms shows the isothermal distribution and representation of the individual 
temperature values, measured on outside surface of the wall on the observed area of 50 m2. The 
widest temperatures range in new building histogram shows that there was a variety of used 
materials. It is evident that, across the range, all new building surface temperature values were 
evenly represented, opposed to the values of the old building. Captured surface temperatures of 
old building are average lower than one of the new building for approximately 0.5 ÷ 2°C. 
 

 
Figure 4: Old and new building outdoor surface temperature histogram 
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According to the 3D-IRT diagram (Fig.5), the hottest areas are on new building joineries, 
meaning that those surfaces are the one with the biggest heat losses. The combination of metal 
joinery and metal panels appears to be highly ineffective in preventing the heat leaving the 
building. Red and yellow peaks on new building 3D-IRT diagram are positioned in places of 
thermal bridge effect appearances. These temperature maximums can be explained with the fact 
that metal materials have higher values of thermal conductivity than wood. 
 

 
Figure 5: 3D-IRT diagram of building outdoor surface temperatures 

3. CONCLUSION 
IRT methodology was used in this research in order to provide critical review on thermal 
behavior of two non-residential buildings constructions at the same geo-location and 
orientation. Faculty of Agriculture (University of Belgrade, Serbia) headquarters old and new 
facilities were used as research objectives. IRT methodology showed the differences in thermal 
behavior of old and new building envelopes.  
Results were in favor on old building construction style and choice of built in materials. The 
specific heat flow rate through the old building envelope was 6.76 W/m2, and the specific heat 
flow rate through the new building envelope was 15.18 W/m2. The new building has greater 
heat losses because of the large areas made of metal thermal insulation panels. The aluminum 
metal joinery that were used on new building are highly ineffective, contributing the bigger loss 
of heat. 
Future research would be oriented towards the analysis of potential cost effective improvements 
of ineffective building surfaces and joineries, and their thermal properties. 
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