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Switzerland has set itself the goal of reducing CO2 emissions by 50% by 2030 compared to 1990 (Paris
Agreement) and becoming climate neutral by 2050. Accordingly, the CO2 tax has been raised to 120
Swiss francs per ton of CO2 for 2022.

Industrial heat pumps are a technology that can make a significant contribution to achieving these
goals. High-temperature heat pumps (HTHPs) with supply temperatures above 100 °C are becoming
increasingly important in industry to replace fossil fuels. Although HTHPs are available on the market,
their adoption is slow as there are still many unknowns and a gap in practical implementation.

In the IEA HPT Annex 58 on HTHPs, the Swiss working group is represented by four project partners:

e  OST-IES: Institute for Energy Systems (IES) at the Eastern Switzerland University of Applied
Sciences (OST)

e  EPFL-IPESE: Industrial Process and Energy Systems Engineering (IPESE) group at Ecole
Polytechnique Fédérale de Lausanne (EPFL)

e HEIG-VD /IGT: Institut de Génie Thermique (IGT) at Haute Ecole d'Ingénierie et de Gestion du
Canton de Vaud (HEIG-VD)

e (CSD Engineers SA: Engineering Office

OST-IES coordinates the activities of the Swiss National Team. In addition, the IES develops suitable
concepts for HTHP integration based on case studies and prepares a guideline as an evaluation tool
for practice. The IES has long-term experience in heat pumping technologies and refrigeration. The
institute is active in several inter-/national R&D projects related to simulation and experimental
investigations of HTHP systems.

EPFL-IPESE is an expert in industrial energy efficiency, circular economy, and sustainability. Based on
modeling of HTHPs and energy systems integration, EPFL-IPESE develops solutions (web-based tools)
for the optimal integration of heat pumps.

HEIG-VD / IGT has a deep understanding of the capabilities and limitations of applying pinch analysis.
From years of application experience in pinch analysis (field practice, applied method for indirect heat
integration, software development, and teaching), HEIG-VD / IGT has insight into the difficulties in
practical implementation. In addition, HEIG-VD / IGT has good contacts with industrial companies in
Switzerland (e.g., food industry, biotechnology) and access to industrial process data.

CSD Engineers is a Swiss engineering company with close contacts to industry and heat pump
manufacturers and practical experience with large heat pump projects (industrial-scale, district
heating, multi-family houses, etc.). CSD provides insights and feedback from the field through
workshops on technical implementation, economic, non-technical, and other barriers. This aims to
understand the decision-making process and define strategies to improve HTHP implementation in
industry.



https://heatpumpingtechnologies.org/annex58/
https://www.ost.ch/ies
https://www.epfl.ch/labs/ipese/ipese-aboutus/
https://heig-vd.ch/rad/instituts/igt
https://www.csd.ch/en

In parallel to the IEA HPT Annex 58 on HTHPs, the Swiss team collaborates in a Swiss national project
(HTHP-CH) sponsored by the Swiss Federal Office of Energy SFOE. The goal is to develop a guideline
and an assessment tool for integrating HTHPs in practice based on industrial case studies relevant to
the Swiss industry. The project combines the strengths and competencies of all project partners. The
focus is on processes with energy demand above 100 °C, in both batch and continuous operation.
Examples are drying, evaporation, sterilization, etc. Suitable HTHP integration concepts will be
developed with quantified results regarding efficiency gains, CO2 emission reduction potentials, and
cost-efficiency. The project results further provide knowledge sharing within the IEA HPT Annex 58.

National Coordinator: OST, Institute for Energy Systems, Cordin Arpagaus, cordin.arpagaus@ost.ch

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

OES-IES:

e The Institute for Energy Systems (IES) offers R&D on thermal and electrical energy systems
with major focus on heat pumps for household, commercial, and industrial applications,
specialized refrigeration technology, power electronics and decentralized energy supply.

e OST-IES hosts the internationally accredited heat pump test center (WPZ) which offers
comprehensive testing services in the field of heat pump technology. IES has access to
necessary infrastructure for laboratory testing and field testing of heat pumps and thermal
systems.

e SWEET DeCarbCH (Decarbonisation of Cooling and Heating in Switzerland) member and work
package leader and responsible for KTT (Knowledge and Technology Transfer), 2021-2028

e High-efficiency HTHPs with temperature glide (Bridge Discovery), funded by the Swiss National
Science Foundation, 2022-2025

e IntSGHP (Integration of steam-generating heat pumps in industrial sites), funded by the Swiss
Federal Office of Energy, project lead and execution, research on a SGHP, 2021-2023

e SGHP - Steam generating heat pump, funded by InnoSuisse, 2020-2023

e Case studies of industrial and high temperature heat pumps, funded by the Swiss Federal Office
of Energy, 2018-2022

e SCCEREIP (Swiss Competence Center for Research in Energy, Efficiency of Industrial Processes),
funded by InnoSuisse, work package leader in research on high temperature heat pump
systems and refrigerants, [1,2] (Aramis: SI/501416), 2013-2020

e Swiss representative and participant in the IEA HPT Annex 48 (Industrial Heat Pumps), project
partners: EPFL, OST (formerly NTB) [3—6] (Aramis: SI/501782), 2016 — 2019

e  White Paper: Strengthening Industrial Heat Pump Innovation — Decarbonizing Industrial Heat
(Partners: TNO, AIT, SINTEF, DTU, DTI, UPV, RISE, OST) [9]

e Publications on HTHPs highlighting the advantages and challenges (book on HTHPs (in
German) [7], a review paper on HTHPs [8]

EPFL-IPESE:

e Research team with thirty years experience in computer aided process and energy system
integration including Pinch Analysis and synthesis and process optimization

e Preliminary work from SCCER EIP, a joint heat pump project (SFOE/EPFL-IPESE) (Aramis:
S1/501487-01) and IEA HPT Annex 48 (Industrial Heat Pumps)

e Research projects (PhDs) on efficiency in industrial processes, circular economy, heat pump
integration, waste heat valorization (ORCs), industrial symbiosis (EPOS EU Project), etc.

e Modeling of HP integration, superstructure optimization, etc. [10-12]

e Energy system modeling, solution generation for comparing technology options, etc.
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SFOE report on integration tools for industrial heat pumps [13] (Aramis: SI/501487-01)
Experts in industrial energy efficiency, circular economy, and sustainability

HEIG-VD / IGT:

Years of experience in applied Pinch analysis: practice in the field, practice oriented method for
indirect heat integration using heat storage, PinCH software development

Deep understanding of potentials and limits of the methodologies and graphical tools (Grand
Composite Curves, etc.) of Pinch analysis

Contacts with industries (e.g., food industries, biotech), access to process data

Involved in WPTES project (Warmepumpen & thermische Energiespeicher in nicht-
kontinuierlichen Industrieprozessen) (led by HSLU) as regards the methodology

Involved in SWEET DeCarbCH in connection with HSLU in regards to industrial processes and
site GCC profiles

Involved in DeCarbPUI with HSLU, addressing the optimization of the Process-Utility Interface
to decrease exergy losses and increase the integration potential of renewable resources

CSD Ingénieurs:

Engineering office with practical experience

Preliminary work “State of the art & research needs on HTHPs” (2017) [14]

Projects with large heat pumps and high temperatures <90 °C (industry, district heating, multi-
family houses, etc.)

Economics: CAPEX / OPEX

Close contacts with industrials and HP manufacturers incl. installations and operations
Member of GSP/FWS committee

Field experience in the frame of CO, conventions for large consumers
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