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Executive summary 

This deliverable gives a comprehensive report on development and validation of the dynamic 

model of the University of Zagreb Faculty of Electrical Engineering and Computing (UNIZGFER) 

skyscraper building. The building comprises the basement, 13 floors (+ the ground floor), and a flat 

roof. Two building floors (9th and 10th) are equipped with an advanced central control unit for 

heating/cooling, which enables data acquisition from the building zone side to a central database. 

The goal of the 3Smart project is to equip the rest of the building with sensors and data acquisition 

equipment so as to include the whole building into one common Building Energy Management 

System (BEMS). One of the key parts for development of BEMS is dynamic model of the building, 

which is derived in this deliverable. 

This deliverable is structured as follows. Chapter 1 gives basic information on building 

infrastructure. Detailed building construction data are described in Chapter 2. Based on all the 

information given, detailed building model is constructed in simulation software IDA-ICE [8] and 

presented within Chapter 3. Simulation scenario is specified in Chapter 4, while simulation results 

and verification of the developed model based on data from energy bills are given in Chapter 5.  
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1. Basic building architecture 

Construction of the UNIZGFER skyscraper (Figure 1) was finished in 1963. It was designed by 

.ƻȌƛŘŀǊ ¢ǳǑŜƪΣ ǊŜƴƻǿƴŜŘ /Ǌƻŀǘƛŀƴ ŀǊŎƘƛǘŜŎǘΦ ¢ƘŜ building has a flat roof, 13 floors, the ground floor, 

and the basement. 

 
Figure 1: UNIZGFER skyscraper building. 

1.1 Location and orientation of the building 

The building is located at Unska 3, Zagreb (spatial coordinates [45,80° N, 15,97° E]) and has 

east-west orientation (Figure 2, Figure 3) with deviation of 5 ° from the east-west axis (Figure 4). 

 

 
Figure 2: Location of the FER skyscraper 

 
Figure 3: Google maps screenshot of the FER skyscraper 
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Figure 4: Typical floor arrangement (floors 1-12 of the FER skyscraper) and the building orientation. 

1.2 Building shape and construction 

The building has a rectangular shape with an east-west axis. External dimensions of the 

building (length x width x height) are: 53,05 m × 15,46 m x 55,32 m.  
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2. Building construction and materials 

The main building skeleton is made of a reinforced concrete. The building envelope consists of 

reinforced concrete walls on the east and west side of the building and 58 uniformly distributed 

bearing pillars per each floor on the north and south face of the building. The walls between pillars 

are typical brick walls covered with asbestos-cement boards. Original internal walls from 1963 are 

made of bricks, while later upgrades are made of drywall. Since the building dates from the early 60s, 

the insulation in the ceiling is made of plaster and reed.  

1.2.1. External building walls 

East- and west-facing parts of external building envelope are made of reinforced concrete in 

the basement (Figure 5), while in the rest of the building reinforced concrete is combined with reed 

and bricks (Figure 6).  

 
Figure 5: East- and west-facing external walls in the basement (EW1). 

 

 
Figure 6: East- and west-facing external walls from the ground floor to 13th floor (EW2). 
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South- and north-facing building envelope consists of 58 uniformly distributed reinforced 

concrete bearing pillars from ground-floor up to the 12th floor. The dimensions of pillars are 25 cm × 

45 cm. The space between the pillars is filled with 40 cm reinforced concrete in the basement and 

with brick walls in the rest of the building (Figure 7). 

 
Figure 7: South- and north-facing external walls from ground-floor to 12th floor (EW3). 

The detailed cross section view of a south- and north-facing external wall is given in Appendix 1. The 

south- and north-facing external walls on the 13th floor are made of bricks and insulated with lime-

cement plaster and Styrofoam (Figure 8). 

 

 
Figure 8: South- and north-facing external walls on the 13th floor (EW4). 
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1.2.2. Internal walls 

There are two types of internal walls, bearing reinforced concrete walls and partition walls 

made of bricks. Bearing walls are made as 25 cm, 30 cm and 50 cm thick reinforced concrete with   

1 cm lime-cement plaster insulation on each side (BW1, BW2, BW3) (Figure 9).  

 
Figure 9: Internal bearing walls (BW1-BW3). 

 

Brick walls are made in two standard variations, as 7 cm thick walls (PW1) (Figure 10) and as 13 cm 

thick walls (PW2) (Figure 11). 

 
Figure 10: Internal partition brick walls (PW1). 

 
Figure 11: Internal partition brick walls (PW2). 

 

Drywalls are made in two standard variation, as 10 cm thick walls with single gypsum board on each 

side and 7 cm mineral wool insulation (PW3) (Figure 12) or as 15 cm thick walls with double gypsum 

boards on each side and 10 cm mineral wool insulation (PW4) (Figure 13). 
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Figure 12: Internal partition gypsum wall (PW6). 

 
Figure 13: Internal partition gypsum wall (PW7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


























































































