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ESSENTIAL TO ACHIEVE NET-ZERO GOALS
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HIGH TEMPERATURE HEAT PUMPS
ESSENTIAL TO ACHIEVE NET-ZERO GOALS

= Net-zero in Switzerland
= Defossilization of Process Heat
= SFOE Support Possibilities

= Networking & Cooperation
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NET-ZERO: A CLIMATE NEUTRAL SWITZERLAND

https://www.bfe.admin.ch/bfe/en/home/policy/energy-perspectives-2050-plus.html/

Hydrogen production at run-of-river sites (7 PJ) Waste incineration with CCS (3.6 Mt CO,, pa)
CCS (3. ;

1.5 million heat pumps

(today 0.3 million) :l r~
o © Biomass for process heat
Wind and geothermal energy e
with attractive generation profile ‘_ + _._“-!‘.' ' ; — 'w"’
Heavy vehicles using rall | e ' S = Expansion of heat grids in urban areas

bioenergy and hydrogen

Cement and chemical plants

3.6 million battery-powered cars with CCS (2.9 Mt CO2 pa)

echnologles: storage in e
Switzerland (3 Mt CO, pa) 7o

38.6 TWh from hydropower : i Well insulated buildings

(renewable net production) with low heating demands

High levels of efficiency
in industrial processes

34 TWh from PV systems, 40% of
production (today 2 TWh)
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REDUCED ENERGY CONSUMPTION
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© Warmestrategie 2050 @ https://www.newsd.admin.ch/newsd/message/attachments/74920.pdf
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SHFT TO RENEWABLE ENERGY
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© Warmestrategie 2050 @ https://www.newsd.admin.ch/newsd/message/attachments/74920.pdf
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TOWARDS NET-ZERO IN INDUSTRY

Process Simplification, Scheduling,
Electrification, Utility Redesign, .....

Process Integration
Energy Efficiency Measures, ....

Waste Heat Recovery (w/ Thermal Networks)
Recover

Waste Heat Upgrade / Utilization

Re p I ace Renewable Heat Sources

Renewable Electricity
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SFOE CO-FUNDING OPPORTUNITIES
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https://unsplash.com/@ameenfahmy_?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/technoloy-innovation?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

INNOVATION PROMOTION

Horizon Europe
Climate, Energy
Horizon Europe and Mobility
various programs,
incl. missions
EURATOM European Partnerships
Euron. Partnlership o . ‘ .. -
Metrology EFM
9 i Eureka  Eureka-Eurostars : . ®
myclimate
i Foundations
Int. (Research) : and funds Swiss Climat
Organisations Cartatial &id . ngisdatligqr? €
regional programs ® PN
-
SECO NRP

SNSF Transitional o Dmoswssf

Measures Horizon . )
o Innovation projects

r h n 4B

1

{ . . w | Technology Fund
- . Innovation cheques ™ - :?n%ﬂgt%ﬂg@we (Loan guarantees)
@ {_) FEDRO and FOT
o) - - Swiss Federal Office of Fnergy SFOE
— il > _

E ff/ \ SFOE SWEET — J//"' '“‘\ / . "'-\\
2 | SNSF | o Y I" C 0 Swiss
4 A 4 \ 4 ' . Energy |
_— - \-__--/ \- /

SFOE Energy Research

SFOE ProKilowatt

APPLIED RESEARCH PILOT AND DEMON- MARKET Overview &

BASIC RESEARCH AND DEVELOPMENT STRATION PROJECTS Full report online
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https://www.technologiefonds.ch/
https://www.prokw.ch/de/
https://www.energieschweiz.ch/
https://www.myclimate.org/
https://www.klik.ch/
https://www.klimastiftung.ch/
https://www.edi.admin.ch/edi/de/home/fachstellen/eidgenoessische-stiftungsaufsicht/stiftungsverzeichnis.html
https://www.seco.admin.ch/seco/de/home/Standortfoerderung/Regional_Raumordnungspolitik/Projektfoerderung.html
https://www.bridge.ch/
http://www.snf.ch/
https://www.innosuisse.ch/inno/de/home/start-your-innovation-project/innovationsscheck.html
https://www.innosuisse.ch/inno/de/home/start-your-innovation-project/innovationsprojekte/impulsprogramm-innovationskraft.html
http://www.innosuisse.ch/
https://www.eurekanetwork.org/countries/switzerland/eurostars/
https://www.swissilo.ch/
https://www.bfe.admin.ch/bfe/de/home/forschung-und-cleantech/ueberblick-innovationsfoerderung.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/overview-of-innovation-promotion.html

O

SFOE RESEARCH PROGRAMMES

Energy efficiency

=

Buildings Mobility
and cities

Electricity = Combustion based
technologies  energy systems

Renewable energy

o . . \ 1)) - ‘
Nl Y ¢® 305 U
gé §§ . " s AN o = w—
Wl 7q0 AR Y =A==
Solar heat and heat Photovoltaics ~Solar energy athigh  Hydrogen ~ Bioenergy Hydropower Geothermal Wind energy Dam safety
storage temperature energy

1"
"" . Websites of all
Energy — Economics — Society research programmes
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https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/buildings-and-cities.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/mobility.html/
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/industrial-processes.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/grids.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/electricity-technologies.html/
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/combustion-based-energy-systems.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/fuel-cells.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/batteries.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/heat-pumps-and-refrigeration.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/solar-heat-and-heat-storage.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/photovoltaics.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/solar-energy-at-high-temperature.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/hydrogen.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/bioenergy.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/hydropower.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/geothermal-energy.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/wind-energy.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/dam-safety.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes/energy-economy-society-ees.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes.html/
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/research-programmes.html/

U FUNDING
ENERGY RESEARCH PROGRAMMES

Criteria Procedure

Target groups ' I . .
nnovative content
Companies, universities, @' @ Check whether projects meet

- Publication of new, universally valid tar
PR ; all criteria
research institutions A findings

Budgetlyear Application orientation Contact the programme
1 8 M Io CHF - Reduction of energy consumpion mana_gemen.t and if applicable
- __ and GHG emissions submit a project sketch
V_— - Expansion / integration of
New projects/year renewable energy
@ 1 00 - Flexibility of security of supply Submission of a complete
- ={2fplileds application form
Funding rate !/ Probabili.ty of success Calls for proposals (top-down)
e 20 1 000/ - . . Excellence; competences and or open project submissions
- ” ~ experience of the project team; .
N4 2fp[plreds 0 ¢ | methodology and schedule; (bottom-up) are possible
of direct project costs, case specific costs/benefits
(principle of subsidiarity)

Further information

can be found in the directive.
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https://www.bfe.admin.ch/bfe/de/home/forschung-und-cleantech/forschungsprogramme.html/
https://pubdb.bfe.admin.ch/en/publication/download/9952

U FUNDING
PILOT AND DEMONSTRATION PROGRAMME

4
&

¢

Target groups L
Companies (incl. start-ups & -@-
SME), universities, research ’ N
institutions ~
Budget/year

25 Mio.

New projects/year

Funding '

9

40% K<

of non-amortisable
supplementary costs

Criteria

Innovative content
Piloting generates new, universally
valid findings

Application potential
Energy potential, realistic
implementation approaches,
multiplication potential

Probability of success
Competencies and experience of the
project team, methodology and
schedule

Procedure

Consult the information on the

website as well as in the
directive
Contact the programme
management and submit a
project sketch
Submission of a complete
application form

@ Implement project

Calls for proposals (top-down)
) or open project submissions
(bottom-up) are possible

Further information %
can be found in the directive.

SFOE INTRODUCTION = CARINAALLES AEW-EC = HTHP WORKSHORP = 24.03.2023
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https://pubdb.bfe.admin.ch/en/publication/download/9952
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/pilot-and-demonstration-programme.html

U FUNDING
SWEET PROGRAMME FOR CONSORTIA

Key Facts |
Swe et swiss energy research
for the energy transition

Funding rate

approx. 50-80% —

Budget (until 2032) 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

yYYYYY

1 3 6 - 4 M i o . CHF DeCarbCH (sweet-decarb.ch)

EDGE (sweet-edge.ch)

PATHFNDR (sweet-pathfndr.ch)

New consortia/year

Qo 1-2

6-o approx.

Programme duration

X 2 O 2 1 -2 O 3 2 Call for proposals «Sustainable Fuels»

More about
SWEET online

SFOE INTRODUCTION = CARINAALLES AEW-EC = HTHP WORKSHORP = 24.03.2023 13



https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/funding-program-sweet.html
https://www.bfe.admin.ch/bfe/en/home/research-and-cleantech/funding-program-sweet.html

SWISS ENERGY SUPPORT FOR ENTERPRISES

Soutien aux entreprises _ _
Programme d'encouragement de ’:’ DeCarbonlzatlon ROadmpaS

la Confédération dans le domaine de I'énergie

»» Energy Consulting for SMEs
»» Pinch Analyses
* High Temperature Heat Pumps

< NEW:

Decarbonization of process heat
Call for proposals open until July 15, 2023

¥ | [ - .‘_‘
/ A
y i ",
S % suisseénergie online
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https://www.bfe.admin.ch/bfe/de/home/forschung-und-cleantech/ueberblick-innovationsfoerderung.html
https://www.energieschweiz.ch/news/projektaufruf-dekarbonisierung/?pk_vid=6b85328c6622514d1678717143fd3b65

O

HEAT PUMP NETWORKING IN SWITZERLAND

Save the date:

June 14, 2023 @ Burgdorf

Zielbild Warmesirategie 2050
Bundesamt fiir Energie

Annual Conference
of the SFOE Research Programme

on Heat Pump and Refrigeration Technologies

29. Tagung des Forschungsprogramms
Warmepumpen und Kéltetechnik
des Bundesamts fUr Energie BFE

Register @ https://www.fws.ch/news-aus-der-waermepumpenforschung-29-tagung-in-burgdorf/

o Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Visit us @ www.bfe.admin.ch/research-heat-pumps-and-refrigeration

Bundesamt fiir Energie BFE

SFOE INTRODUCTION = CARINAALLES AEW-EC = HTHP WORKSHORP = 24.03.2023
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https://www.bfe.admin.ch/research-heat-pumps-and-refrigeration

IEA HEAT PUMPING TECHNOLOGIES

Waste heat recovery from steel mill Grid stability via demand respanse
to district heat and cheesemaking  p.23 for demand side flexibility p.27

New HPT TCP member
country: China  p.5

Heat Pumping Technologies
MAGAZINE

A HEAT PUMP CENTRE PRODUCT

Industrial Heat Pumps
- Good examples from
ongoing Annex

High-Temperature Heat Pumps

This Annex gives an overview of available technologies and close-to-market technologies regarding

high-temperature heat pumps. The need for further RD&D developments will be outlined. In order to
maximize the impact of high-temperature heat pumps, this Annex also looks at process integration by
development of concepts for heat pump-based process heat supply and the implementation of these
concepts.

Heat Pumps for Drying

The proposed Annex aims to structure and describe the numerous possibilities and advantages of

" - s . . . I . Rainer Jakobs, Operating Agent for Annex 48

heat pump integration in dryers. Both state of the art and innovative solutions in industrial,
. . . . . . . *...INDUSTRIAL HEAT PUMP APPLICATIONS

commercial and household applications will be investigated and described. NEED TO BE ADAPTED TO UNIQUE CONDITIONS.

visit https://heatpumpingtechnologies.org

SFOE INTRODUCTION = CARINAALLES AEW-EC = HTHP WORKSHORP = 24.03.2023
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High temperature heat pumps are
essential to achieve net-zero goals.

Thank you for joining us today
and on the journey ahead!
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