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1. General information 

1.1 Building description 
Barlad Demo Case is a residential building located in Barlad, a city with around 55 000 people of the county of Vaslui 

in Romania. The building is situated on the street Epureanu, number 40 and has a typical architecture for when it 

was built (between 1967-1968). Error! Reference source not found. shows the aerial view of the building's location.  

Figure 1: Aerial view of the urban context and building location 

Architecturally, the building has a rectangular shape, with the dimensions of 59 m long and 11.85 m wide. It consists 

of 5 floors and 40 apartments, and it is divided into 2 areas, part A and part B, with 20 apartments in each part (4 on 

each floor). The apartments have a different layout. There is one 3-bedroom apartment, two 2-bedroom apartment 

and one 1-bedroom apartment on each floor.   

The building structure consists of brick walls, reinforced concrete slabs and of an uninsulated roof. No major 

renovation (structural or thermal)  has been done and, according to latest structural report, structural renovation 

work are needed. As for thermal insulation each apartment owner has taken their own measures to improve thermal 

efficiency of the flats. In this regard, some apartments have a sort of insulation and newer windows, while others 

have no thermal insulation at all and old wooden windows.  

Regarding building services, the heating and the domestic hot water is mostly provided by gas boilers, one per each 

apartment, and radiators. Only few apartments have a split unit cooling system. Lighting system is mixed, with 

fluorescent and LED lamps. There is not mechanical ventilation system inside the building. In Error! Reference source 

not found. and Figure 3 show the exterior of the building. 
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 Figure 2: Main façade and back of the building 

Figure 3: Side façade of the building 

Following a brief summary of the demo general data 

Table 1: General information 

General information 

Location Barlad, Romania 

Use category Residential 

Building type Multi-apartment building 

Construction year 1966-1967 

Renovation year None 

Number of floors 5 

Number of apartments/units 40 
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1.2 GIS and environmental data 
Barlad is included in the available weather file list of EnergyPlus1. The file presents the temperatures between 

2007-2021. In Error! Reference source not found., the average temperatures from Romanian Standard 4839/2014 

are shown. In Error! Reference source not found., the external temperature loaded into the BEM model. 

Figure 4: Vitoria’s Weather file downloaded from Meeren Weather Service 

Temp. Average °C 

 Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec. 

Barlad -2,1 -0,7 3,9 10,3 16,3 19,8 21,8 21,3 16,2 10,4 4,2 -0,9 

 

The following table provides a brief summary of the climate data. 

Table 2: General environmental data 

General environmental data 

Location Barlad, Vaslui, Romania 
Weather file ROU_VS_Barlad.151970_TMYx.2007-2021 
Altitude [m] 168 
Latitude [degrees] N 44o 25’36.363” 
Longitude [degrees] E 26o6’9.138” 
Undistributed temp. of the soil [°C] 10 
Network water temperature [°C] 10 

 

The external temperatures imported into the BEM model are showed in the following graph.  

Figure 5: External temperature imported into the BEM model 

 
1 Source of the epw file for Barlad. 
https://climate.onebuilding.org/WMO_Region_6_Europe/ROU_Romania/index.html#IDVS_Vaslui-  
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2. Energy modelling 

2.1 BIM-to-BEM procedure and software tools used 
To complete the BIM-to-BEM process of Barlad demo case, the CYPETHERM-based procedure has been applied 

and the following tools have been used: 

Figure 6: Software tools used to complete the BIM-to-BEM procedure 

The BIM model has been developed with Revit software. In the initial stage, the direct export from Revit was used 

to create an .ifc file. For this step a dedicated add-in “Open BIM-Revit” has been used and the Barlad.ifc file linked 

to the “BIM SPEED_Central_model” project on the BIMserver.center platform.  

Unfortunately, due to some errors on the .ifc file, the export was not entirely usable and a lot of manual work had 

to be performed. The second solution was to create the .ifc file using IFC Builder, based on 2D drawings exported 

from the Barlad BIM model. By using IFC builder to create the .ifc file, all the necessary settings, space and object 

definitions were made directly inside the software, having a concise way of working. This second approach has 

produced good results and was used further. Error! Reference source not found. highlights how one floor is made. 

 

 
Figure 7: Barlad demo – IFC Builder 

Plugin Open 
BIM - Revit 
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The model has then been exported and synchronized in BIMserver.center and open with the Open BIM Analytical 

model tool to create the analytical model of the building with the definition of all the geometric parameters and the 

generation of all the spaces needed for the creation of a BEM. A few simplifications and corrections are automatically 

made and 4 different thermal zones have been defined and associated to the relevant spaces defined previously 

with IFC Builder: 

- Z01 – habitable (where living rooms and bedrooms were included) which is heated 

- Z02 – common zones (kitchens and bathrooms were included) which is heated 

- Z03 – corridor transition (hallways in the apartments) 

- Z04 – non habitable (building staircases, storage spaces, balconies)  

Figure 8: Barlad demo – Open BIM Analytical Model 

The analytical model, once generated, has been exported once again in BIMserver.center and the project has been 

synchronized to be open within the Open BIM Construction Systems for the characterization of the building elements 

under the thermal point of view. With the Open BIM Construction Systems tool all the building typologies (external 

walls, party walls, internal partitions, external and internal floors, roofs, etc.) have been defined layer by layer and 

associated to proper elements. 
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Figure 9: Barlad demo – Open BIM Construction Systems 

As in previous steps mentioned, the model has been exported to the BIMserver.center ready to move to last step 

with the completion of the BEM model with the CYPETHERM EPlus tool for the definition of the systems, the 

identification of internal gains (equipment, lighting and people) and the usage profiles as described within paragraph 

2.3. 

2.2 Auditing procedures and data collection 
The data was collected on site to develop the BIM model (picture of existing situation) along with any other 

documentation made available (old floor plans and structural study). No other investigations were made on the 

building since there was no permission.   

2.3 Description of BEM’s technical features 
Barlad BEM consists of 40 apartments: 10 apartments that have 3 bedrooms, 20 apartments with 2 bedrooms and 

10 apartments with 1 bedroom. Figure 10 shows the layout of one floor and Figure 11 presents the 3D of the whole 

Barlad Demo Case. 

 

Figure 10: Barlad demo case – distribution of apartments on a floor (blue – 1 bedroom apartment, orange – 2 
bedroom apartment, green – 3 bedroom apartment, brown – common spaces) 
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Figure 11: Barlad demo case – BEM 3D graphical representation 

2.3.1 Envelope components and materials 

This paragraph highlights the elements of the envelope for the Barlad Demo Case. In the tables below the 

proprieties for each envelope element are shown. Layer 1 represents the first outside layer.  

Table 3: Barlad demo case – wall types 

 
Wall Type 1 

No. Layer Density 
Thermal 

conductivity 
Specific 

heat 
Thickness 

Thermal 
resistance 

R0 

   [kg/m3] [W/mK] [kJ/kgK]  [cm] [m2K/W] [m2K/W] 
1 Plaster and paint exterior 1600 0,70 0,84 0,50 0,007   
2 Plaster 1700 0,87 0,84 2,50 0,029   
3 Full brick masonry 1800 0,80 0,87 29,00 0,363   
4 Plaster 1700 0,87 0,84 2,50 0,029   

5 Plaster and paint interior 1600 0,70 0,84 0,50 0,007   

TOTAL             0,603 
 

 

 
Wall Type 2 

No. Layer Density 
Thermal 

conductivity 
Specific 

heat 
Thickness 

Thermal 
resistance 

R0 

   [kg/m3] [W/mK] [kJ/kgK]  [cm] [m2K/W] [m2K/W] 
1 Plaster and paint exterior 1600 0,70 0,84 0,50 0,007   
2 Adhesive and plaster 1700 0,87 0,84 1,50 0,017   
3 Thermal insulation - polystiren 20 0,04 1,46 10,00 2,273  
4 Plaster 1700 0,87 0,84 2,50 0,029  
5 Full brick masonry 1800 0,80 0,87 29,00 0,363  
6 Plaster 1700 0,87 0,84 2,50 0,029   
7 Plaster and paint interior 1600 0,70 0,84 0,50 0,007   
        

8 Plaster and paint exterior 1600 0,70 0,84 0,50 0,007   

TOTAL             2,893 
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Internal Wall Type 1 

No. Layer Density 
Thermal 

conductivity 
Specific 

heat 
Thickness 

Thermal 
resistance 

R0 

   [kg/m3] [W/mK] [kJ/kgK]  [cm] [m2K/W] [m2K/W] 
1 Plaster and paint interior 1600 0,70 0,84 0,50 0,007   
2 Plaster 1700 0,87 0,84 2,50 0,029   
3 Full brick masonry 1800 0,80 0,87 25,00 0,313   
4 Plaster 1700 0,87 0,84 2,50 0,029   

5 Plaster and paint interior 1600 0,70 0,84 0,50 0,007   

TOTAL             0,634 

 
Internal Wall Type 2 

No. Layer Density 
Thermal 

conductivity 
Specific 

heat 
Thickness 

Thermal 
resistance 

R0 

   [kg/m3] [W/mK] [kJ/kgK]  [cm] [m2K/W] [m2K/W] 
1 Plaster and paint interior 1600 0,70 0,84 0,50 0,007   
2 Plaster 1700 0,87 0,84 1,00 0,011   
3 Full brick masonry 1800 0,80 0,87 7,00 0,088   
4 Plaster 1700 0,87 0,84 1,00 0,011   

5 Plaster and paint interior 1600 0,70 0,84 0,50 0,007   

TOTAL             0,375 

 

Table 4: Barlad demo case – slab types 

 
Ground slab 

No. Layer Density 
Thermal 

conductivity 
Specific 

heat 
Thickness 

Thermal 
resistance 

R0 

   [kg/m3] [W/mK] [kJ/kgK]  [cm] [m2K/W] [m2K/W] 
1 Finishing layer 2400 2,03 0,92 1,2 0,006   
2 Adhesive and plaster 1700 0,87 0,84 1 0,011   
3 Reinforce Concrete 2400 1,62 0,84 10,00 0,062  
4 Gravel 1800 0,70 0,84 20 0,286   

TOTAL             2,893 

 
Roof slab 

No. Layer Density 
Thermal 

conductivity 
Specific 

heat 
Thickness 

Thermal 
resistance 

R0 

   [kg/m3] [W/mK] [kJ/kgK]  [cm] [m2K/W] [m2K/W] 
1 Gravel 1800 0,70 0,84 5 0,071   
2 Bituminous cardboard 600 0,17 1,46 0,5 0,028   
3 Concrete 2400 1,62 0,84 5 0,031  
4 Reinforce concrete 2400 1,62 0,84 10 0,062  
5 Plaster 1800 0,93 0,84 2 0,022   
6 Finishing layer interior 1600 0,70 0,84 0,50 0,007  

TOTAL             0,351 

 

The following table 5 summarises all the façade openings and windows. 

Table 5: Materials 

No. Façade element Frame Material Type 
Thermal 

resistance - R 

    
 

[m2K/W] 
1 Window wood Coupled – with 2 glass sheets 0,39 
2 Window PVC Double – with 2 glass sheets 0,5 
3 Door Metal One glass sheet 0,17 

TOTAL        
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2.3.2 HVAC systems 

The majority of the apartments is equipped with gas boiler, mounted on the wall, and radiators. The boiler produces 

heating and domestic hot water. There is just one apartment that is still connected to the centralized heating system 

of the city of Barlad. The type of gas boiler is unknown so for calculation a non-condensing boiler will be used.  

 

2.3.3 Occupancy, lighting, equipment and operating patterns 

Most of the inhabitants of the building consist of aging people and the occupancy is mostly 100% during the winter 

period. The lighting system is mixed between fluorescent and old lightbulb type with halogen. There is no mechanical 

ventilation system and only a few apartments have cooling. The cooling system, where installed, is mostly comprised 

of split units.  
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3. BEM calibration 
The BEM model has not been calibrated with the new BIM SPEED calibration tool since there are no energy bills 

available or other monitoring data.  

 

4. Building energy performance simulation results 

4.1 General considerations 
The high energy consumption of the building is mainly caused by to the poor thermal insulation properties or the 

bad quality of the work performed to mount parts of thermal insulation. Not all the opaque elements are insulated 

and the windows and doors are old, either wooden frame with no seal measures or old type of PVC windows.  The 

HVAC and lighting system is also old and did not suffer major changes for decades. The equipment are not energy 

efficient.  

4.2 Energy KPIs 
The following Energy KPI have been calculated with the CYPETHERM Eplus simulation tool according to D4.1 

descriptions. 

 

BS.OPED: Operational Primary Energy Demand 

The primary energy demand has been calculated from the final energy consumption at consumption point and 

multiplied by the conversion factor (specific for Romania) for final energy to primary energy. The table below 

summarises the primary energy demand related to natural gas and network electricity. 

 
Table 6: BS.OPED Operational Primary Energy Demand 

BS.OPED: Operational Primary Energy Demand 
Ep [kWh/m2] 209,5 

 
Energy vector Cef,total fcep Cep,nr  
 [kWh/year] [kWh/m2 year] [kWh/year] [kWh/m2 year] [kWh/year] 

Natural gas 1524481,2 750,4 1,189 1886007,1 928,3 

 

BS.TED: Total Energy Demand 

The energy demand of the building is the total amount of energy the technical systems of the building (heating and 

cooling) have to provide to maintain its indoor environment in comfortable conditions. The table below 



 
 
 
 
 

BIM-SPEED  D4.2 – Energy Performance Simulation Report – Barlad demo case page 16 - 22 

summarises the results obtained from the calculation of the heating energy demand for the whole building 

Table 7: BS.TED Total Energy Demand 
BS.TED: Total Energy Demand 
QHEATING [kWh/m2year]  162.2 

QDHW [kWh/m2year] 47.3 

QTOT  [kWh/m2year] 209.5 

  

BS.TEC: Total Energy Consumption 

Total Energy Consumption has been calculated directly using the simulation engine of CYPETHERM EPlus. Following 

table summarises Primary energy consumption for heating and domestic hot water production.  
Table 8: BS.TEC Total Energy Consumption 

BS.TEC: Total Energy Consumption 
EPheat[kWh/m2] 762.8 

EPcool[kWh/m2] Cooling not present 

EPlight[kWh/m2] 111.8 

EPdhw[kWh/m2] 77.4 

EPTOT[kWh/m2] 952.1 
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5. Building renovation scenarios 

5.1 Renovation scenarios proposed 
For the Barlad demo case, the following building renovation scenarios have been assessed according to Task 7.1 
premises. The following table summarises the configuration of each scenario. 

Table 9: Building renovation scenarios 

 Walls insulation Roof insulation Windows & Main entrance doors 

Scenario 1    
Scenario 2    
Scenario 3    

5.2 Scenario 1: description and results 
The first renovation scenario consists of a complete thermal insulation of the building envelope, meaning walls and 

roof. There is no solution for the ground slab. Main front entrance doors and windows will not be replaced with new 

ones. The following KPIs have been calculated: 

 

BS.OPED: Operational Primary Energy Demand  

 
Table 10: BS.OPED Operational Primary Energy Demand scenario 1 

BS.OPED: Operational Primary Energy Demand 
Ep [kWh/m2] 762.8 

 

BS.TED: Total Energy Demand  
Table 11: BS.TED Total Energy Demand scenario 1 

BS.TED: Total Energy Demand 
QHEATING [kWh/m2year]  93.8 

QDHW [kWh/m2year] 47.3 

QTOT  [kWh/m2year] 141.1 

 

BS.TEC: Total Energy Consumption (and sub KPIs; Energy consumption for heating, cooling, lighting, DHW) 

 
Table 12: BS.TEC Total Energy Consumption scenario 1 

BS.TEC: Total Energy Consumption 
EPheat[kWh/m2] 639.5 
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BS.TES: Total Energy savings 
Table 13: BS.TES Total Energy Savings scenario 1 

BS.TES: Total Energy Savings 
                        Baseline Scenario 03 SAVING 

EPheat[kWh/m2] 762.8 639.5 123.3 

5.3 Scenario 2: description and results 
The second renovation scenario consists of a thermal insulation of the building envelope, meaning walls only and no 

roof insulation. There is no solution for the ground slab. Main front entrance doors and windows will also be replaced 

with new ones, that have three sheets of glass with PVC frame and a thermal resistance of a minimum of 0,77 

[W/m2K]. The following KPIs have been calculated: 

 

BS.OPED: Operational Primary Energy Demand  

 
Table 14: BS.OPED Operational Primary Energy Demand scenario 2 

BS.OPED: Operational Primary Energy Demand 
Ep [kWh/m2] 762.8 
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BS.TED: Total Energy Demand  
Table 15: BS.TED Total Energy Demand scenario 2 

BS.TED: Total Energy Demand 
QHEATING [kWh/m2year]  112.3 

QDHW [kWh/m2year] 47.3 

QTOT  [kWh/m2year] 159.6 

 

BS.TEC: Total Energy Consumption (and sub KPIs; Energy consumption for heating, cooling, lighting, DHW) 

 
Table 16: BS.TEC Total Energy Consumption scenario 2 

BS.TEC: Total Energy Consumption 
EPheat[kWh/m2] 658.0 

 

BS.TES: Total Energy savings 
Table 17: BS.TES Total Energy Savings scenario 2 

BS.TES: Total Energy Savings 
                        Baseline Scenario 03 SAVING 

EPheat[kWh/m2] 762.8 658.0 104.8 

 

 



 
 
 
 
 

BIM-SPEED  D4.2 – Energy Performance Simulation Report – Barlad demo case page 20 - 22 

5.4 Scenario 3: description and results 
The third renovation scenario consists of a complete thermal insulation of the building envelope, meaning walls and 

roof. There is no solution for the ground slab. Main front entrance doors and windows will also be replaced with 

new ones, that have three sheets of glass with PVC frame and a thermal resistance of a minimum of 0,77 [W/m2K]. 

Other renovation work will include replacing vertical piping, the rainwater system and replace the lighting lamps 

with LED lamps. The following KPIs have been calculated: 

 

BS.OPED: Operational Primary Energy Demand  

 
Table 18: BS.OPED Operational Primary Energy Demand scenario 3 

BS.OPED: Operational Primary Energy Demand 
Ep [kWh/m2] 762.8 

 

BS.TED: Total Energy Demand  
Table 19: BS.TED Total Energy Demand scenario 3 

BS.TED: Total Energy Demand 
QHEATING [kWh/m2year]  77.3 

QDHW [kWh/m2year] 47.3 

QTOT  [kWh/m2year] 124.6 

 

BS.TEC: Total Energy Consumption (and sub KPIs; Energy consumption for heating, cooling, lighting, DHW) 

 
Table 20: BS.TEC Total Energy Consumption scenario 3 

BS.TEC: Total Energy Consumption 
EPheat[kWh/m2] 578.8 

 

BS.TES: Total Energy savings 
Table 21: BS.TES Total Energy Savings scenario 3 

BS.TES: Total Energy Savings 
                        Baseline Scenario 03 SAVING 

EPheat[kWh/m2] 762.8 578.8 184 
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6. Time reduction evaluation 
Following table shows the results of the time reduction for the Barlad democase. The BIM SPEED process completed 
as previously described has been compared to the creation of a BEM using a traditional process, based on the 
expertise of RINA C on similar buildings. 

Table 22: Time reduction analysis for the BIM-to-BEM process compared to traditional BEM creation process 

  Workflow required for the BEM creation 
Traditional process BIM SPEED PROCESS 

activity 
description 

time required 
(working days) 

activity description 
time required 
(working days) 

1 
BUILDING DATA COLLECTION (site inspection, 
document/drawing analysis,..), specific data 
for the thermal characterization are needed 

        

  
a) direct geometrical measurements  
(needed if detailed and reliable technical 
drawings are not available) 

 Travelling 
to Barlad to 
gather data 

5 

data extracted from 
BIM model to create 
the .ifc file in IFC 
builder. Exporting the 
data 

1 

  
b) collection and detection of the thermal 
characteristics of building components 
(mapping of windows type, wall type…) 

  1 
Information 
extracted/partially 
extracted from BIM 

1 

  
c) collection and identification of relevant HVAC 
characteristics (installed power, type of 
terminals, …) 

  0,5 
Not included in BIM 
(same for traditional 
process) 

0,5 

  d) data on building operational uses   0 no data available 0 

2 Building geometry creation         

  
a) 2D floorplans reconstruction from on site 
measurements  (needed if detailed and reliable 
technical drawings are not available) 

  3 
Creation of the IFC file 
in IFC builder 

2 

  
b) creation of the 3D geometry of the building 
directly with specific Building Energy Simulation 
tools 

  3 

creation of the 
Analytical model using 
BIM (just minor 
adjustments may be 
needed) 

1,5 

3 Building thermal characterisation         

  a) creation of the building components and 
related libraries (e.g. materials, stratigraphies..) 

  2 the same as traditional 
process 

2 

  
b) definition of the thermal zones (uses, 
internal gains - occupancy, lighting, equipment 
schedules - temperatures..) 

  2 the same as traditional 
process 

2 

4 HVAC characterisation         

  
a) creation of the HVAC components (and 
related libraries) 

  1 
the same as traditional 
process 

1 

  b) definition of the systems    2 the same as traditional 
process 

1 

 TOTAL TIME REQUIRED  19.5  12 

BIM-to-BEM time reduction compared to current practice: 38% 

 

 


