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Till the year 2030, the total CO, emissions in Germany should be reduced by at least 65 % in
comparison to the year 1990. According to the Climate Protection Act, industrial emissions of around
200 million tons of CO, (as of 2017) must be reduced to 140 million tons of CO, by 2030. A major
share of these reductions can be done by converting industrial process heating to heat pump-based
systems. The German industry has therefore a strong interest in high-temperature heat pump
systems and is represented by three partners in the Annex 58.

The German working group is coordinated by the Institute of Low-Carbon Industrial Processes at the
German Aerospace center (DLR). The Institute of Low-Carbon Industrial Processes is augmenting
DLR’s research portfolio by adding the new focal area CO,-reduction for industrial processes. The
Institute addresses the specific requirements and research needs to decarbonize energy-intensive
industrial sectors (steelmaking, cement industry, petrochemical industries, chemical industries,

and primary aluminum production). With this task at hand, the institute consists of three
departments, each taking over a critical aspect of industrial decarbonization. The department of high
temperature heat pumps is developing and building prototype heat pumps that reach temperatures
beyond 150°C and installed power in the MW order of magnitude. Two pilot plants, one Brayton and
one Rankine heat pump, are currently being built and will be operational by the End of 2023. At the
same time, activities are already underway for scaling up these facilities to provide relevant
benchmarks for industrial high temperature heat pumps. The department of low carbon reducing
agents is focusing on the decarbonization of process-related green house gas emissions, like the ones
emitted during cement production. Its task is to study and do research on alternative production
route for the three largest emitting industries, steel, ammonia and cement. Finally, the department
of simulation and virtual design has the mission to develop detailed and site-specific models of
industrial processes and support industries during the development and the optimization of their
decarbonization strategies.

Fraunhofer ISE is involved as research institution with the department Heating and Cooling
Technologies, which is well known for heat pumps of the building sector with natural refrigerants. The
expertise was extended to industrial and high temperature heat pumps in the recent years. Currently,
Fraunhofer ISE participates in two major projects in Germany, researching especially high
temperature heat pumps with natural refrigerants for application in industry or district heating.

The Department of Energy System Technologies (EST) at the Paderborn University is involved as
research institution with a special focus on Energy Transition in Industry and Process Integration. In
addition to the Annex on HTHP systems, EST is contributing to various national and international
activities focusing on decarbonizing industrial process heating by heat pumps. For example, EST is
initiating research, implementation and transfer projects with manufacturers around the German
Heat Pump Association (Bundesverband Wédrmepumpen e.V.) and contributing to German engineering
guidelines for large-scale heat pumps.



https://www.dlr.de/di/en/desktopdefault.aspx/tabid-13342/23331_read-54008/
https://www.dlr.de/di/en/desktopdefault.aspx/tabid-13342/23331_read-54008/
https://www.ise.fraunhofer.de/en.html
https://ei.uni-paderborn.de/en/est

National Coordinator: German Aerospace Center, Panagiotis Stathopoulos,
panagiotis.stathopouls@dir.de

Most relevant ongoing or finalized R&D projects of the national team partners:

e Participation in the IEA HPT Annex 58 about High-Temperature Heat Pumps, 2021 — 2023,
Project partners: DLR, ISE, EST

e Fern-WP - District and Process heat supply by heat pumps as a substitute for coal combustion,
2021 - 2025; Project partners: Fraunhofer IEG, Fraunhofer ISE, Fraunhofer ISI, AGFW, ICI,
Stadtwerke Cottbus, GESMEX

e Aspired participation in the IEA IETS Annex XIX about Electrification in industry, 2021 — 2022,
Project partners: EST

e Collaborating with the Ahuora - Centre for Smart Energy Systems at the University of
Waikato, 2021-2022: EST

e Contribution to the guidelines 4646 on the application of large-scale heat pumps of the
Association of German Engineers (Verein Deutscher Ingenieure), 2017 — 2022: EST
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