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Description of the building 

 Object is the industrialized building which consist multi-purpose hall with office part and 

locker rooms, long hallway and smaller part with cafeteria and meeting rooms. 

 The construction of the building is based on prefabricated elements. Cafeteria part is made 

of wooden lightweight construction. 

 Sports facility is located in Skanderborg, Denmark. 

 From the requirements the building must be performed by energy class 2015. 
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The building’s heated floor area and the heat capacity 

The building is considered as a other it means that is non-residential building. The heated floor area 

amounts to 579,1  m2. Heat capacity  is the physical quantity which we can measure and it is the ratio 

of heat (added or subtract from an object) to the temperature change. Heat capacity is based on 

SBI213 and our café part consists medium-light type of building components and the heat capacity is 

80 Wh/Km2. The building is used only during the day, at night is closed. It means that the occupation 

time equals 98 hours (seven days in a week multiplied with 14 hours per day). The heat supply in the 

object is district heating. We also implemented solar cells on the south part of the sloped roof. The 

building is placed exactly to face north we do not have any rotation factors. We also made 

supplement to energy frame for special conditions which is the ventilation (Fo – working time and qm,s 

– natural ventilation in summer) also normal usage time of the building. Our supplement equal 101,9 

kWh/m2. Transmission loss result for the building is 4,4 W/m2, which fulfills the building regulations 

2010 demands (the demand is 5 W/m2). 
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Area and u-values  

The table shows the building’s components that influence the total energy result and transmission 

loss. U-values have been calculated according DS418. Areas are based on the Revit project. From 

SBI213 guidance we took B factor which is 1. Temperatures conventionally adopted as inside is 200C 

degrees and outside -120C. But Dim. Outside for the floor is 100C because the floor is connected with 

the soil. Loss is calculated automatically by the program.  

 

 

 

 

 

The length of the linear loss and Ψ-values 

Lengths of foundation and windows/door joints are based on our calculations from Revit file but the 

U-value is taken from DS418. B factor as well temperatures are the same as in the area and u-value 

for building components table.  
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Windows 

Window table shows all the different windows around the café part. Section called “Number” says 

how many of that specific windows are in whole construction. Orientation says how exposed the 

window is. The window’s slope compares with horizontal. Our windows have slope 90 degree it 

means that they are vertical. Area was calculated in Revit program. U-values are taken from the 

producers website. Temperature factor is the same as in the previous examples. G factor (solar 

transmittance) is 0,63 based on the information given in SBI213 also could be given by the producer. 

Our windows and doors contains wooden frame and big glass part so factor called Ff (glazing part) is 

80%. The windows which have shading Fs factor are on the southern part of the building and its have 

shadows from east and west side with the horizon about 30 degrees. Fc – Solar screening factor 

equals 0.4 because we need to have curtain or blinds because without them the building will be 

heated to much. Loss is calculated automatically. 

 

 

Ventilation 

The most parts of café area have mechanical ventilation as well natural ventilation provided by 

windows and doors, only technic room has natural ventilation. All figures are taken from the SBI 213 

guidelines. The only one thing which we need to make bigger gn,s  ()natural ventilation at summer 

factor is 1,6 l/s m2 (in cafeteria and meeting rooms) because we want to achieve excessive “0”  in 

rooms. This factor is not a part of a mechanical ventilation. It presents air vents which is open only in 

a summer to have better infiltration. 
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That table shows the air flow for each room which we calculate according to the tables 

“determination of airflow/ventilation rate”. 

 

 

 

 

 

 

 

 

 

 

 

Internal heat supply 

Section called  “Persons” describes the heat contribution from people, according to SBI213 in that 

building for more populated part is 4 W/m2 but for not that much populated zones like toilets is 1,5. 

Apparatus depends on how much electronic stuff is in each space. It is divided for 0 W/m2  or 6 W/m2  

and it is also according to SBI213 directions. 
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Lighting 

The table presents lighting in the building. All factor are based on SBI213 direction. For General 

factors we put 2 W/m2 it means that the light is switch on and 5 W/m2 as a minimum for lighting 

conditions in occupied time. Lighting depends of the room if it is big room like cafeteria is 200 lux but 

for smaller rooms like toilets are 50 lux. DF factor shows 2 if the room has windows and O if not. 

Control section we divided into A or M, because in toilets and technic room we want to switch light 

automatically but in the rest of rooms is going to be manually. The rest of factor is taken from SBI213 

direction. 

 

 

Heat distribution plant  

In the building we decided for district heating and radiators, we do not have floor heating. 

 

Domestic hot water 

Normally  domestic hot water is heated up to 55 degrees. And average in other building is about 100 

L/m2. We decided not to use a pump circulation to get hot water in a pipe immediately (because 

distance from technic room to the kitchen is really big.).  Instead of that, we decided to wait few 

seconds (around 20 seconds) for hot water and save some money.  
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Result of the energy frame  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

That result shows that the building fulfills the building regulations demand from 2010, 2015 and also 

2020 year. This effect of energy frame is without solar cells. But we want to reduce electricity 

operation of the building to “0” because it is going to cost too much and we decided to put solar cells 

on the southern part of the cafeteria roof with the slope 15 degrees. After calculations we know that 

is needed 139 m2 of solar cells. 
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Solar cells 

 

 

 

 

 

 

 

 

 

The final result with solar cells 
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U-value external walls  

 Studst (with insulation between) = 0,049 was calculate by using formula:  

Λ’= λwood * Lwood + λinsulation * linsulation / lc/c 
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Note: 

Ψk – it shouldn’t be added to calculations because it is wood wall with studs, so there is no 

cold bridges (normally Ψk will make the u-value bigger). 

The final u-valuse should be 0.19 [W/m2K] 
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U-value roof 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Beams (with insulation between) = 0,04 was calculate by using formula:  

Λ’= λbeam * Lbeam + λinsulation * linsulation / lc/c 
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U-value floor 
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Internal foundations are the part of u-value for the floor because between floor and 

foundation is break of insulation.  To calculate this we use formula U’=A1*U1 +A2*U2 + Ψk*l / 

A1+A2 

 

Linear loss  
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Drawings 

 

 

 

 

 

South elevation 
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West elevation 

East elevation 

North elevation 
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First floor 

Ground floor 
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