
Sector: Energy efficiency, solar energy, 
geothermal energy

Timeframe: 2012 – 2014 

Location: Kjørbo, Bærum, Norway

The Powerhouse consortium constructs energy-
positive buildings in Norway. Among the partners 
are Skanska entrepreneur, state owned real         
estate company Entra Eiendom, architectural firm 
Snøhetta, the environmental organization ZERO and 
the consultancy firm Asplan Viak. The consortium 
aims to demonstrate that it is possible to create 
energy-plus buildings, even in colder climates, and 
that developing such buildings makes commercial 
and environmental sense.
The Kjørbo project in Sandvika, 15 km from Oslo, 
involved the redevelopment of two 1980s office 
buildings into energy-positive houses. Prior to the 
project, both buildings had an annual energy use of 
around 250 kWh/m². The state body Enova and local 
authorities supported the project.

Old ineffective houses are converted into modern 
offices buildings with comfortable and attractive 
indoor environment. Existing structures and building 
elements are reused and incorporated. 

After the renovation, the buildings' energy need is 
reduced by 90 per cent. Local energy is produced            

by solar panels installed on the roof. These can 
supply over 200 000 kWh each year – double the 
amount of the building's need. Ground wells in the 
park outside the buildings provide heating for 
radiators, water and ventilation air, and cooling in 
the summer. 

The buildings are also equipped with new energy 
systems (heating, ventilation, cooling and lighting), 
designed to be used only when needed, though with 
limited number of sensors and control units. 
Exposed concrete absorbs heat and releases it again 
when it becomes cooler. 

A good acoustic environment without suspended 
ceiling was created using suspended baffles on the 
ceiling in addition to acoustic dampening fins  
around the central cores. The fins and baffles are 
made of recycled plastic bottles. The core wall is 
designed as a curved waveform, among other 
reasons because it traps noise and creates calm 
zones in the open office landscape. Facades are clad 
with charred wooden panels, which are almost 
maintenance free.

In addition to producing more energy than it 
consumes, the project has also been rewarded with 
the highest classification in the BREEAM-NOR 
environmental certification system 'outstanding'.

PROJECT BACKGROUND

PROJECT DESCRIPTION

POWERHOUSE, BÆRUM
WORLD'S FIRST RENOVATED OFFICE BUILDING PRODUCING 
MORE ENERGY THAN USED
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The success of the project is based on close 
cooperation between the various partners, the 
ability to find the most optimal solutions and              
the innovative combination of these solutions. The 
result is a unique combination of extreme energy 
performance with good indoor air quality, low 
environmental impact and robust solutions. This is 
achieved through:

Energy concept based on integrated and holistic 
solutions
Good insulation values, low air-leakage and a 
lot of daylight
Extensive utilisation of thermal mass
Effective solar screening
Energy efficient lighting controlled by sensors 
according to daylight and presence
Controlling technical equipment consumption
Energy efficient and building-integrated 
ventilation solution
Thermal energy supply based on energy wells, 
heat pumps and use of excess heat from server 
facilities, optimised  according to heating and 
cooling requirements
A large photovoltaic system
Reuse of materials from old building i.e. facade 
panels 
Comprehensive testing and commissioning of 
technical systems
Training of maintenance personnel, and careful 
follow-up of daily energy use
Facilitating increased bicycle and electric car 
use 

The primary energy calculation over the 60 year          
life of the building results in a surplus of about                
200 kWh/m² of heated area. Delivered energy, 
excluding technical equipment, is calculated to 
about  20 kWh/m²/year.     

           
      

Net internal area:    
Number of users:   
Energy sources:  

 
Environmental standards:  

         
Room heating:      
Ventilation heating:    
Domestic hot water:    
Fans:       
Pumps:       
Lighting:     
Technical equipement:              
Ventilation cooling:    
Other energy posts:     
BUILDING COSTS:   

5200 m² 
225  
Photovoltaics 
(electricity), heat pump 
water-water (energy 
wells for cooling and 
heating). Heat pumps 
cover 100% of load, 
also DHW (separate 
heat pump). Heat pump 
water-water (waste 
heat from server room 
used for heating), 
district/ local heating 
system (backup in case 
of heat pump failure).  
BREEAM Outstanding.
Passive house. 
Plus energy building 
4.9 kWh/m²/year  
1 kWh/m²/year  
1.4 kWh/m²/year  
2.3 kWh/m²/year  
1.6 kWh/m²/year  
7.7 kWh/m²/year  
12 kWh/m²/year  
0.2 kWh/m²/year  
18 kWh/m²/year  
Approx.15.9 MNOK.               
Project support 
from Enova.

PROJECT RESULTS
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MORE INFORMATION
Fact sheet (Power House):  
www.powerhouse.no/en/prosjekter/kjorbo/ 

Web site (Future Built):   
www.futurebuilt.no/prosjektvisning?lcid=1033&
projectID=258201 

Technical fact sheet (Skanska):  
www.sapagroupmedia.com/share/?458f41ea7e
ff8e6aaf61d3307a9aeb431e6e0c25 


