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REFRIGERATION & HEAT PUMP TECHNOLOGY

Director
Claus S. Poulsen

Refrigeration and Heat 
Pump Laboratory

Team Manager: 
Lasse Søe

Energy Use in Buildings
Team Manager:
Esben V. Foged

Secretary
Jannie G. Würtz

Line Ankerstjerne Kruuse

R&D 

Benjamin Zühlsdorf

• ~ 45 employees (incl. 3-4 trainees)

• Broad spectrum of competences

• Business activities:

• 50 % R&D 

• 50 % Commercial activities



REFRIGERATION & HEAT PUMP TECHNOLOGIES

Validation
• Accredited testing of heat pumps

• From kW to MW

Integration
• Process integration & decarbonization strategies 

• On-site testing

• Courses for industry

Development
• Technology development of components and systems

• Experimental testing

• Modelling and Simulation

Domestic HPs Supermarket Systems

District Heating

Unit Operations High-Temperature HPs



The center covers all types of refrigeration systems in five laboratories:

• Refrigeration LAB – in Aarhus (component test i.e. HX, compressors, valves etc., refrigeration 
system test, R&D project co-operations, NH3 & CO2)

• XL heat pump lab – in Aarhus (test of largescale HTHP for industrial use and district heating + 
refrigeration system)

• Energy efficiency LAB – in Taastrup (plug-in commercial and domestic freezers, refrigerators, 
electronics)

• Heat pump LAB – in Aarhus (A2A, A2W & W2W, for domestic use)

• Condensing unit (CDU) LAB – in Aarhus

World-class laboratory facilities



Vores nye HTHP lab er 
snart klar til drift..

MW størrelse og ca. 180C

Vi bygger nyt:



EU Kommissionen har en plan – og den er ambitiøs!



DRIVERE OVER TID

• 70 % mål og SBTI

• Energiprisstigninger (2021)

• Forsyningssikkerhed (2022)

• REPowerEU (2022)



1. No new gas supply contracts with Russia

2. Replace Russian supplies with gas from alternative sources

3. Introduce minimum gas storage obligations to enhance
market resilience

4. Accelerate the deployment of new wind and solar projects

5. Maximise generation from existing dispatchable low-
emissions sources: bioenergy and nuclear

6. Enact short-term measures to shelter vulnerable electricity
consumers from high prices

7. Speed up the replacement of gas boilers with heat pumps

8. Accelerate energy efficiency improvements in buildings
and industry

9. Encourage a temporary thermostat adjustment by 
consumers

10. Step up efforts to diversify and decarbonise sources of 
power system flexibility

International Energy Agency



En historisk rejse

Fra dengang hvor varmepumperne blev betragtet som 
atomkraftens forlængede arm i DK…

…og til i dag, hvor varmepumperne er anerkendt som en 
vigtig trædesten mod det fossilfrie samfund







• Analysen viser, at kvaliteten af varmepumpeinstallationer er væsentligt 
forbedret sammenlignet med den tidligere undersøgelse fra 2017.

• VE-godkendelsesordningen bidrager til at hæve kvaliteten af 
varmepumpeinstallationer. Alle installationer foretaget af VE-godkendte 
installatører er blevet vurderet til at være gode installationer. 

• Installationer i analysen udført af en udførende med VE-godkendelse har 
højere årsvirkningsgrader end gennemsnittet, og disse virkningsgrader er af 
samme størrelsesorden som i Energistyrelsens Teknologikatalog.

• I de undersøgte installationer vil det energimæssige eftersyn i gennemsnit 
kunne spare ca. 10 %.

• Den beregnede gennemsnitlige årsvirkningsgrad for alle undersøgte 
installationer er 2,9-3,2.



https://res4build.eu/

https://res4build.eu/


WHITE PAPER: 
AMBITIONS AND PERSPECTIVES FOR 2025



POTENTIAL FOR HTHPS – EU28

CO2 emissions
from Non-RES: 

552 Mt/a

Figure based on Heat Roadmap Europe

https://heatroadmap.eu/heating-and-cooling-energy-demand-profiles/


Approx. 40 ongoing projects within the field of 
Refrigeration and Heat Pump Technology

A very short introduction to some of them



SUPRHEAT

Motivation Objective

• Focus on electrification of industry

• Increasing competitiveness of HTHPs

• Large heat demand between 100 °C and 200 °C 

• To facilitate the electrification of industrial 
process heat supply at up to  200 °C 

• To develop and demonstrate a technology 
portfolio with three prototypes  (3 x 500 kW)

Scope Project facts

• Technologies: Steam compression, 
Hydrocarbons, CO2.

• Integration and demonstration in dairy, 
slaughterhouse, brewery and others

• 09/2020 – 08/2024

• Budget: 61.3 mio. DKK 

• 16 Partners

• http://suprheat.dk/

PARTNERS

http://suprheat.dk/


DEVELOPMENT TARGETS
HTHP Demo-Plants 
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SPIRIT – PARTNER GROUP
Coordinator: Simon Spoelstra

End-User – Food 

End-User – Paper & Pulp Heat Pump Manufacturers

RTO & Knowledge Replication Case

Non-Technical Barriers & Market Analysis

Dissemination & Communication

Simulation specialist



IEA HPT ANNEX 58 ABOUT HTHP

• Heat pump technologies with supply temperatures 
above 100 °C

• Participants: Denmark (Operating Agent), Austria, 
Belgium, Canada, China, France, Japan, Germany, 
Netherlands, Norway, South Korea, Switzerland, US

• 01/2021 – 12/2023

• https://heatpumpingtechnologies.org/annex58/

ConceptsTechnologies

ApplicationsSpecifications

Dissemination

https://heatpumpingtechnologies.org/annex58/


ANNEX 58 – TECHNOLOGY REVIEW

• +30 Technology descriptions

• Key information includes:

• Performance data

• Capacity range

• Max. temperatures

• Working fluid

• Compressor type

• Spec. investment cost

• TRL

• Expected lifetime

• Size & footprint

• Project examples



ANNEX 58 – TECHNOLOGY REVIEW



ANNEX 58 – TECHNOLOGY REVIEW

TRL level 4-9
Average specific cost 200 €/kW - 1500 €/kW
Capacity 0.03 MW - 70 MW
Max. supply temperature 100 °C - 280 °C
Availability Geographical dependent, e.g. 

between Europe and Japan 
Size of HTHP review 28 suppliers, 33 different 

technologies, and 83 
performance use cases



TAK FOR JERES OPMÆRKSOMHED

Claus S. Poulsen
Centerchef, Køle- og Varmepumpeteknik
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