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Nordhavn – sustainable energy and transport
• Over the next 50 years, Nordhavn will develop into a new district with 40,000 

residents and 40,000 jobs. 

• The ambition is to become an example of a future sustainable city, while
also contributing to the City of Copenhagen's goal of becoming carbon-
neutral by 2025. 

• This requires innovation in urban design - not least of energy infrastructure.

• DGNB Certification at district level - Result : 81,4 % = platin



Objective

To develop 

new methods and solutions 
for design and operation of the future 

cost-effective integrated energy 
system
based on Nordhavn as a 

globally visible real-life 
laboratory. 
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Long term goals supported

Copenhagen CO2 
neutral

DK independent of 
fossil fuels

2010 2020 2030 2040 2050

DK fossil free 
power and heat

50% wind in the 
grid



50% wind already in 2020
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Wind Power Demand

Who are the fastest suppliers?

Consumers needed

Production needed



Partners from multiple sectors

Energy 
Infrastructure

Authority and 
city development

Industry and 
consulting engineers

University and 
data infrastructure

2015-2019, Budget 19 M€, Public funding 11 M€ from EUDP
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• Remote controlled heating, 
appliances, light, indoor climate
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Cruise terminals and UNICEF building



District Heating, past, present and future
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Developed prototype of Heat Booster Substation



District Heating Performance

Area heat meter

Pressure transmitters



Optimal integration of district heating, district 
cooling, heat sources and heat sinks
• Develop model for optimal integration of heat sources and 

heat sinks in district heating and cooling systems

– Air, geothermal, groundwater, seawater, sewage water, solar, waste heat

– Thermal energy storage 

– Heat pumps

• Develop system design for optimal integration

– Low temperature district heating

– Ultra-low temperature district heating

– District energy networks (heating and cooling)

– Island solutions (separated from DH network) 

– Smart district energy networks 

– Ring systems

Heating and cooling

Pump HPStorage

Solar

Geothermal

Sea water

ATES

Ground
water



Heat pump solutions for integration with district
heating in a renewable energy system
• Heat pumps within DH systems

– Description of different integration scenarios

– Large central heat pumps + decentral booster heat pumps

– Dynamic behaviour of heat pumps within DH systems

– Cycle design, working fluid

– Mapping of performance of potential configurations

• Heat pumps as integration technology

– Flexibility of integrated energy systems

– Interaction with other components (such as storage, el-boiler)

Schematic diagram of the heat pump 
within an integrated energy system
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Take aways

• Learning by doing
• Show it.
• Physical demonstration > provoke

thought – also on regulation
• Dissolve traditional divides

[From www.tvindkraft.dk]
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