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Creating value since 1906

For more than a century the Danish 
Technological Institute has been involved in the 
technological evolution, making it one of the 
oldest of its kind in the world.



Technological infrastructure

• More than 1.000 specialists
• State of the art-equipment and facilities
• 80+ laboratories
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IEA Annex 47 – Heat Pumps in DHC Systems

- Initiated in 2015

- Participating Countries:
- Denmark (Lead, Danish Technological Institute)
- Sweden (RISE)
- Austria (AIT)
- Switzerland (HSLU)
- Great Britain (DECC)

- Task 1. Market potential

- Task 2. Description of existing systems

- Task 3. Concepts/solutions

- Task 4. Implementation barriers

- Task 5. Dissemination

7, 11.04.2019

Source: http://heatpumpingtechnologies.org/annex47/



4G: 4th GENERATION
Low energy demands
Smart energy (optimum
interaction of energy
sources, distribution
and consumption)
2-way DH



Coordinated with IEA DHC program 

• IEA DHC/CHP share information

• Annex 47 is presented for IEA DHC ExCo annually
• Annex 47 was presented for IEA DHC ExCo in May

• IEA DHC/CHP focus are 4 Generation District 
Heating and low temperature systems 



Classification of networks 
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Task 2 Cases 
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Task 2 cases 



Task 3 Integration

Figure 10: Large-Scale HPs used with high share of RES (A) and 
HPs used with low share of RES (B) [2].



Integration of heat pump in DH Grid 
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Decentral Integration

DHW system with electric micro tank system. 

DHW system installing a central heat exchanger combined with heat pump.



Grid Losses versus heat density

Heat distribution losses as function of the linear heat density in Denmark for plants.



Situation in Europe
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▪ DH heating has a share of 12% today in europe



Market potential in 2050  50% share !

 
Figure 3: Share of district heating in 2015 (BL 2015), recommended level of district 

heating share in HRE 2050, and the range of economically feasible district heating 

within a 0,5% total annual energy system cost change sensitivity [1]. 



Potential sources 

Figure 5: District heating sources share for BL 2050 and HRE 2050 scenarios 

(Source HRE4 project)



Heat pumps in district heating grids
Summary

- Heat pumps key technology in the energy grid

- District Heating can cover 50 % of the Heating demand in Europe

- Heat Pumps can in the scenario cover 25 % of the DH production in 2050

- Efficiency improvement and CO2-reductions

- More application possibilities 40 cases shown

- District Heating networks and temperature varies a lot

- Heat Pumps are known technology in District Heating networks

- Central and decentral implementation possible

- Solution depends on location and sources
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