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Examples used in the paper

Kuopas zero energy building in Kuopio Finland

Järvenpään mestariasunnot 

zero energy building in 

Järvenpää

Mäntyharju zero energy building



Kuopas zero energy apartment building 

in Kuopio

•5 story apartment building with 47 accesible apartments for students

•Building gross volume 6900 m3, heated gross area 2125 m2 without carage.

•Total building energy balance -2292 KWh/a (energy to be purchased from 

external sources)

•Cost/sqm about 10% more than normal 2010 building; about 2700 €/m2. 

Excluding carage.

•Building work started beg of 2010 and it was completed 2/2011



Kuopas zero energy apartment building

in Kuopio (3)

Concrete sandwich element walls, 300 mm  polyurethane insulation, U-value 0,08 W/m2K

Roof, Hollow slab, polyurethane insulation 270 mm + 90-160 mm light gravel, 100 mm concrete

U-value 0,07 W/m2K



Kuopas zero energy apartment building

in Kuopio (2)

Concrete sandwich element walls, 300 mm  polyurethane insulation, U-value 0,08 W/m2K

Roof, Hollow slab, polyurethane insulation 270 mm + 90-160 mm light gravel, 100 mm concrete

U-value 0,07 W/m2K



Energy consumption

Ventilation 34%

Energy loss through 
conductivity and 
leakage 28%

Domestic water 
heating 26%

Pumps and fans of 
HVAC systems 12%



Energy production

Geothermal energy 
23%

Heat loads that can 
be utilized 31%

Solar water heating 
33%

Solar electricity 13%



Energy balance
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Conclusions

• The Kuopas apartment building is situated 

in Kuopio, where the annual average 

temperature is only less than 3 degrees 

centigrade, energy balance -2292 KWh/a 

• Costs +10% due to technical systems, 

additional cost to building envelope is small

•  Build zero energy ready building 

envelope and add energy             

production when                           

technically feasible


