EUROPEAN

HEAQT PUMP
summit

POWERED BY CHILLVENTA

NUREMBERG, 24.-25.10.2023
CONGRESS + EXPO

Industrial | Commercial | Residential
Heating & Cooling | Components & Equipment

Honorary Sponsors & Partners

hp-summit.de NURNBERG # MESSE


http://hp-summit.de

PROGRAMME

TUESDAY, 24.10.2023 - Hall Briissel

Challenges and Opportunities for Heat Pumps

9:15 Introduction [1]
Dr.-Ing. Rainer M. Jakobs | Information Centre on Heat Pumps and Refrigeration 1ZW e. V.

9:25 Europe’s Heat Pump market - The numbers, the context, the EU policy [2]
Thomas Nowak | European Heat Pump Association

9:45 The UK's Heat Pump roadmap - Leading the way to net zero [3]
James Beal | UK Department For International Trade (DIT)

10:05 UK Government's Heat Pump ready programme [4]
Dr. George Bennett | UK Government - Department for Energy Security and Net Zero

10:25 Foyer Expo | Coffee break

Research & Development - Refrigerants

10:50 F-gas and REACH regulations: a risk of the EU Heat Pump market rampup? [5]
Alessia Del Vasto | European Heat Pump Association

11:10 HFO Refrigerants in Heat Pumps and their role in cost-effectively reducing GHG emissions and reliance on natural gas [6]
Dr. Bruno Yuji Kimura de Carvalho | Honeywell International

11:30 Residential Heat Pumps with OpteonTM XL20 / R-454C - System optimizations results [7]
Hans Dieter Kiipper | Chemours Deutschland GmbH

11:50 New working fluid R-474A for BEV thermal management [8]
Christian Macri | Daikin Chemical Europe GmbH

12:10 Foyer Expo | Lunch break

13:20 R-290 looks like the winning refrigerant for the upcoming packaged Heat Pumps: Can the winner take all? [9]
Fabio Polo | Swegon

13:40 Sensing and safety solutions for Heat Pumps using R-290 and other refrigerants [10]
Jan klein Bluemink & Wouter Oosterwijk | Sensata Technologies

Research & Development - Components Systems

14:10 Design and selection of heat exchangers for commercial and industrial Heat Pumps [11]
Gregor Schmidt | thermofin GmbH

14:20 Advantages of application of Saginomiya components in Heat Pump units [12]
Marcin Michalak | Saginomiya Europe

14:40 Foyer Expo | Coffee break

Research & Development - Acoustic

15:10 Engineering a quiet future: Addressing noise pollution of Heat Pumps [13]
Simon Waldner | Getzner Werkstoffe GmbH

15:30 Sound localization techniques for the effective optimization of acoustic emissions from Heat Pumps [14]
Dr. Thomas Rittenschober | Seven Bel GmbH

15:50 Noise assessment for Heat Pumps: Development of psychoacoustic metric incorporated in fan development [15]
Marcel Rossler | ebm-papst Mulfingen GmbH & Co. KG

Research & Development - Components Systems

16:10 Sustainable heat exchanger technology for commercial and industrial Heat Pumps using natural refrigerants [16]
Tommy Angback & Stefano Bissoli | Alfa Laval

16:30 Supporting system manufacturers deliver sustainable and efficient solutions in a hyper growing European heating market [17]
Andreea Closca | Copeland Europe GmbH

16:50 High temperature Heat Pump with 150 °C condensing temperature [18]
Mauro Bonfanti, Xabier Péna (Tecnalia) & Miguel Ramirez (TNO) | Officine Mario Dorin

17:10 Large scale Heat Pumps for district heating with R-744 [19]
Tobias Fuhrer | Bitzer KihImaschinenbau GmbH
17:30 Green Heating with Danfoss [20]
Mathieu Stoll | Danfoss A/S
17:50 Summary of the 1st day [21]
Dr.-Ing. Rainer M. Jakobs | Information Centre on Heat Pumps and Refrigeration 1ZW e.V.

18:10 Get-together

Subject to change as of 18.10.2023
All presentations will be held in English.

2

PROGRAMME

WEDNESDAY, 25.10.2023 - Hall Briissel

8:30 Modular low-capacity R-290 Heat Pump water heaters enhanced with compact PCM thermal storage [22]
Fabrizia Giordano | AIT Austrian Institute of Technology GmbH

8:50 Towards optimal design and operation of Heat Pumps in residential application [23]
Jonas Klingebiel | RWTH Aachen University, Institute for Energy Efficient Buildings and Indoor Climate

9:10 Heat Pump efficiency in old single-family houses: Interim results of large-scale field trial [24]
Danny GUnther | Fraunhofer Institut for Solar Energy Systems

9:30 Full electric buildings with Heat Pumps. indoor air quality, health, energy: The comfort becomes smart [25]
Yannic Kleinschmidt | Clivet GmbH

10:00 Foyer Expo | Coffee break

10:30 loT enabled Heat pumps - Case studies and market opportunities [26]
Dr. Veronika Wilk | AIT Austrian Institute of Technology

10:50 How Al and data optimize Heat Pumps energy consumption [27]
Ran Roth | Sensibo

11:10 Integral planning tool for thermal renovation and HP application in multi-apartment buildings [28]
Prof. Dr.-Ing. Fabian Ochs | University of Innsbruck

High Temperature Industrial Heat Pumps

11:30 Development of a high-temperature Heat Pump in the KETEC research project [29]
Markus Mdiller | ILK Dresden Institut fur Luft- und Kaltetechnik

11:50 Concept of steam compressors in high temperature Heat Pump cascades and experiences of integrated Heat Pump solutions [30]
Rudiger Rudischhauser | SRMTec Group GmbH

12:15 Foyer Expo | Lunch break

13:20 Integration of high-temperature industrial Heat Pumps [31]
Dr. Stefan Henninger | Fraunhofer Institut for Solar Energy Systems

13:40 Turboden large-scale heat pumps beyond 200 °C to play a crucial role in the path for decarbonization of heating sector [32]
Emanuele Pingaro | Turboden S.p.A.

14:00 Developing, testing and demonstrating a high-temperature Heat Pump portfolio [33]
Tage Petersen | Danish Technological Institute (DTI)

Industrial High Capacity Heat Pumps and Applications

14:20 How to achieve high seasonal efficiency in balanced thermal grids [34]
Caroline Haglung Stignor | RISE Research Institutes of Sweden

14:40 Revolutionizing manufacturing: The plus project’s sustainable transformation with R-290 HPs [35]
Kaven Nourrice | Frascold S.p.A.

15:10 Foyer Expo | Coffee break

15:30 Journey towards high-capacity Heat Pumps [36]
Arul Mike Prakash John | Johnson Controls

15:50 SPIRIT — Full-scale demonstration of industrial Heat Pumps [37]
Miguel Ramirez | TNO

Heat Pump Certification

16:10 Unlocking Energy Efficiency: Certified Heat Pumps and Chiller Technology for a Sustainable Future [38]
Tim Kroger | Eurovent Certita Certification

16:30 Summary of the 2nd day [39]
Dr.-Ing. Rainer M. Jakobs | Information Centre on Heat Pumps and Refrigeration IZW e. V.

16:50 End

Subject to change as of 18.10.2023
All presentations will be held in English.

w



THE HEAT PUMP WORLD MEETS IN NUREMBERG

Dr.-Ing. Rainer M. Jakobs
Coordinator European Heat Pump Summit

This year we can execute the eighth
Summit with a high-calibre congress
programme and more than 35
prominent national and international
speakers and a Foyer Expo with 30
exhibitors.

For more than a decade, Chillventa has been one of the most
important events for everyone in the refrigeration, AC & ventilation
and Heat Pump Technology industry around the world. When 2008
at Chillventa the Heat Pump Symposium started the day before
Chillventa, the highly successful Industrial Heat Pump Village and the
forum during Chillventa 2008 were the causes for NirnbergMesse
to develop this topical issue a stage further. NurnbergMesse offers
in 2009 for the first time the European Heat Pump Summit to the
international Heat Pump industry and all those involved with
technologies for effective energy utilization a special B-to-B dialogue
platform with Congress and Foyer Expo.

Every two years, it brings together renowned speakers and
international decision-makers from industry, commerce, associations,
organisations, and the R&D community to enjoy high-level
professional dialogue and networking. “Connecting Heat Pump
Experts” is the task of the Summit.

The German government's target of installing six million heat pumps
by 2030 is clear evidence of the recognition by policymakers that
heat pumps represent an important building block for the energy
transition. In particular, we should be pleased that politicians in
Germany have now after many lost years caught on the idea of
Heat Pumps.

Heat Pumps have also a key role to play in decarbonising heating
across the UK that is why UK aims to increase the number of heat
pump installations from 55,000 a year in 2021 to 600,000 a year by
2028. By the end of the decade, the UK will be one of the largest
markets in Europe for Heat Pumps. See presentations [3-4].

2022 was a record breaking year for Heat Pump sales in Europe,
which rose 38 % on the previous year, with 3 million units sold.
There are now around 20 million Heat Pumps installed in Europe.
The European Commission is planning a Heat Pump Action Plan, to
be published by the end of 2023. To support this Action Plan EHPA
and other 22 organisations worked together to build a ‘Heat Pump
Accelerator’ document which identifies the barriers and solutions to
faster heat pump roll-out. [2]

Green Heating is about low CO, emitting heating installations. It is
important to consider the right environmental metrics; this is not only
about “natural” (as opposed to F-gas) refrigerants or GWP (Global
Warming Potential) but rather about TEWI (Total Equivalent Warming
Impact) and even better LCCP (Life Cycle Climate Performance). [20]

Throughout the last few decades, there has been a significant effort
to improve the environmental impact of refrigerants. This plays also
an important role in this Summit. Due to the amendments to the
F-gas Regulation and discussions about PFAS, refrigerants represent
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Information Centre on Heat Pumps and Refrigeration 1ZW e. V.
German Society of Refrigeration and Air Conditioning DKV e. V.

another ongoing challenge that affects all sectors. The trialogues talks
on the F-Gas Regulation were supposed to end in July 2023 and were
then postponed until after the summer holidays. What does the F-gas
Regulation means for the ramp up of the EU Heat Pump market? See
the presentations [5-10 and 34].

Large-scale field trial: Heat Pumps in old single family houses are used
for space heating and domestic hot water heating and are installed
in buildings built between 1826 and 2001. The condition of the
buildings ranges from un-renovated to nearly fully renovate and
different types of heat transfer systems are installed. The
measurement concept includes minute-by-minute logging of the
measurement data. The contribution includes interim results of an
efficiency analysis for around 40 to 50 Heat Pumps. [24]

The refrigeration segment must also cover a constantly rising demand
in the market, whereby hybrid systems that can provide both cooling
and heating are becoming increasingly important. To be able to meet
both cooling and heating in one system is the ultimate challenge
and makes the use of waste heat one of the most important tasks in
refrigeration technology. [30]

More than 40 case studies of various loT enabled Heat Pump
products and services were analysed in seven participating countries.
The contribution gives insights into the relevance of interconnected
Heat Pumps, state-of-the-art use cases, market availability and
selected technology trends. [26]

Industry is responsible for over 25 % of EU greenhouse gas
emissions, and decarbonising it is the key to achieving Europe’s
climate goals. Industrial heating is a particular challenge due to
the high temperatures needed by many industries. The need and
interest in Industrial Heat Pumps (IHP) for process heat generation
to decarbonize the industrial environment increased significantly in
recent years. Using renewable electricity and high-temperature Heat
Pumps (HTHP) can mitigate these risks and associated challenges.
HTHP see Presentations [29-32 and 33] and [HP [34-37]

More short description of the presentations you will find on the
following pages.

At a glance

« The use of oil and gas for heating is on the way out; heat pumps
are an accepted solution and are being promoted by means of
targets and subsidies.

» Hybrid systems are becoming increasingly important from the
point of view of “energy performance”.

« The question of the direction that refrigerants will take in the
future needs to be clarified.

I thank all speakers for their contributions and all companies,
associations, and societies for their support and wish the participating
Heat Pump community a successful Summit, animated discussions
and excellent networking.
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Challenges and Opportunities
for Heat Pumps

" Introduction
Dr.-Ing. Rainer M. Jakobs | Information Centre of Heat
Pumps and Refrigeration, 1ZW e. V.

A short review:

- Highlights from the past Heat Pump Summits
» The current situation and an outlook
» The focus areas of the Summit

2 Europe’s Heat Pump market — The numbers,
the context, the EU policy
Thomas Nowak | European Heat Pump Association

2022 was a record breaking year for Heat Pump sales in
Europe, which rose 38% on the previous year, with 3 million
units sold. There are now around 20 million Heat Pumps
installed in Europe!

Heat Pumps are now avoiding around 54 Mt of CO, in
Europe —roughly equivalent to the annual emissions of Greece.
Thomas Nowak will dive deep into European Heat Pump sales
data for 2022, and give his views on recent developments in
the market. He will also present his views on the European
Commission’s forthcoming Heat Pump action plan.

EHPA and a group of organisations are building a ‘heat pump
accelerator’ which identifies the barriers and solutions to a
faster heat pump roll-out in line with the REPowerEU targets,
and will feed into this action plan.

3 The UK'’s Heat Pump Roadmap -
Leading the way to net zero
James Beal | UK Department For International Trade (DIT)

The UK Government is committed to ambitious action to
decarbonise the way homes and businesses are heated.
Heating is responsible for over a third of UK carbon emissions.
Net Zero by 2050 means to decarbonise the heating of over
30 million homes and businesses across the UK in a little over
25 years. Heat Pumps have a key role to play in decarbonising
heating across the UK. To accelerate the Heat Pump roll-out,
the UK Government is delivering a package of policies,
including targeted regulation, a new market-based mechanism,
and public investment through programmes such as the
“Boiler Upgrade Scheme”.

4 UK Government'’s Heat Pump ready programme
Dr. George Bennett | UK Government - Department for
Energy Security and Net Zero

The UK Government’s Department for Business, Energy &
Industrial Strategy is embarking on a 3-year innovation
programme, ‘Heat Pump Ready’, part of its’ Net Zero
Innovation Portfolio. Heat Pump Ready is split into three
complementary streams:

Stream 1: Solutions for high-density Heat Pump deployment
Stream 2: Developing tools and technology
Stream 3: Trial support and learning

Research & Development - Refrigerants

5 F-gas and REACH regulations: A risk of the
EU Heat Pump market rampup?
Alessia Del Vasto | European Heat Pump Association

EHPA has been focusing over the past year on representing
the European Heat Pump sector.

The presentation will explore the consequences of the F-gas
and REACH regulations on the European Heat Pump market,
taking into account the REpower EU targets as announced by
the European Commission in spring 2022. In particular, we will
focus on the proposed bans on certain F-gases in Heat Pumps.

6 HFO refrigerants in Heat Pumps and their role

[ } in cost-effectively reducing GHG emissions and
reliance on natural gas
Dr. Bruno Yuji Kimura de Carvalho | Honeywell International

Presentation on market context of HFO refrigerants in
Heat Pumps, optimization of residential Heat Pumps for HFO
refrigerants (R-454C, R-455A and R-1234yf) to match or
surpass R-410A performance. Furthermore a brief discussion
on PFAS regulation and the importance of HFOs in overall CO,

emission goals.
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7 Residential Heat Pumps with OpteonTM XL20 /
R-454C - System optimizations results

Dipl.-Ing. Hans-Dieter Kiipper |
Chemours Deutschland GmbH

A residential Heat Pump using R-454C refrigerant has been
tested and optimized to get best efficiency and capacity
out of the system in an independent laboratory in Germany.
The thermodynamic properties of the Low GWP A2L
refrigerant OpteonTM XL20 (R-454C) together with
compressor envelope data showed promising opportunities
for this application.

Finally, the main improvements in energy efficiency and
system capacity are being discussed for a range of operat-
ing conditions.

8 New working fluid R-474A for BEV thermal
management
Christian Macri | DAIKIN Chemical Europe GmbH

Battery electric vehicles (BEV) will have a significant share in
future vehicle fleets. The acceptance of electrified vehicles by
the market is essentially dependent on the achievable driving
range of the vehicles. The use of Heat Pump systems in BEV
is increasing to reduce the energy required by the thermal
management.

A summary of current development programs and an outlook
on the next steps concludes the presentation.

9 R-290 looks like the winning refrigerant for the

[ } upcoming packaged Heat Pumps: Can the winner
take all?
Fabio Polo | Swegon

R-290 is going to be adopted as the main standard refrigerant
for Monobloc Heat Pumps in residential and commercial
comfort applications. The commercial comfort application
is the main focus of this presentation. Current available
compressor technologies to build R-290 Monobloc Heat
Pumps are investigated, highlighting the pros and cons in
terms of efficiency, optimization and working envelopes.

Research & Development -
Components, Systems
[ /‘ O} Sensing and safety solutions for Heat Pumps

using R-290 and other refrigerants

Jan klein Bluemink | Sensata Technologies //
Wouter Oosterwijk | Sensata Technologies

Across a wide variety of engineering challenges facing
companies right now, perhaps no piece of this transformation
has gotten as much attention as the push to increase the use
of Heat Pump technology across the entire European Union.
The core of any Heat Pump is the careful balance between
the temperature and pressure of the refrigerant which drives
system efficiency and safety — particularly with the safety
measures needed to manage R-290 refrigerant.

/‘ /‘ Design and selection of heat exchangers for
commercial and industrial Heat Pumps
Gregor Schmidt | thermofin GmbH

There is enormous potential for the use of Heat Pumps in
commercial and industrial applications. This presentation
examines different heat exchanger designs and system
concepts for air-source Heat Pumps, regarding ambient
conditions and operating situations in commercial and
industrial applications. This presentation is of interest to
planners and operators of Heat Pumps on a commercial and
industrial scale, from supermarkets to district heating.

" 2 Advantages of application of Saginomiya
components in Heat Pump units
Marcin Michalak | Saginomiya Europe

The presentation will provide an overview of the line-up of
Saginomiya components for Heat Pumps. It will start with a
brief overview of the Heat Pump circuit with focus on its most
important parts and their function in the system. The speaker
will move on to describe each specific part with further
explanation on its location and function in the system, and,
most importantly, the advantages that use of Saginomiya
components brings for design and performance of the
final unit.

Research & Development - Acoustic

/‘ 3 Engineering a quiet future: Addressing noise
pollution of Heat Pumps
Simon Waldner | Getzner Werkstoffe GmbH

As the number of Heat Pumps increases, so does the
noise pollution for residents. The presentation will show how
noise emissions can be reduced through effective internal
decoupling of Heat Pump components and of the whole
Heat Pump. Using PU dampers has huge advantages in
comparison to conventional ones. The measurements show
that, among other things, more efficient vibration isolation
with polyurethane than with conventional rubber mounts

is possible.

" 4 Sound localization techniques for the

{ } effective optimization of acoustic emissions
from Heat Pumps
Dr. Thomas Rittenschober | Seven Bel GmbH

Modern Heat Pumps are designed for low sound emissions.
Acoustic cameras can be effectively used to isolate the
acoustic weaknesses of a construction or its sub-optimal
installation in the field. The goal of the presentation is to give
the audience a comprehensive overview of the capabilities
and limitations of the technology with explicit reference to its
use for both engineering and field service applications in the
Heat Pump industry.

Development of psychoacoustic metric
incorporated in fan development
Marcel Rossler | ebm-papst Landshut GmbH

[ /‘ 5} Noise assessment for Heat Pumps:

Today, using renewable energies is absolutely essential for
climate protection. That is why air/water Heat Pumps enjoy
a high level of acceptance in heating technology. Demand
for them is rising and, with heat outputs from 3 to 30 kW,
they are a useful solution for detached homes and apartment
blocks. How does a component manufacturer like ebm-papst
support the Heat Pump industry with regard to low-noise
applications and high-efficiency systems as well as predictive
maintenance topics and the use of new refrigerants?

Research & Development -
Components, Systems
/‘ 6 Sustainable heat exchanger technology for
commercial and industrial Heat Pumps using

natural refrigerants
Tommy Angback, Stefano Bissoli | Alfa Laval

Going through the worst energy crisis in decades, society
is struggling to break free from its dependance on gas, coal
and oil and find alternative, reliable heat transfer sources.
Heat Pumps represent an important piece in the new energy
puzzle. In this presentation, we will describe how Alfa Laval
heat exchanger development makes it possible to create
efficient and sustainable fossil-free heating solutions using
natural refrigerants.

sustainable and efficient solutions in a hyper
growing EU heating market
Andreea Closca | Copeland Europe GmbH

{ " 7} Supporting system manufacturers deliver

Copeland’s mission to help decarbonize heating in Europe
continues with the development of a complete range of fixed
and variable speed compressors with R-290 up to 200 kW.
With best-in-class efficiency and the lowest sound power level
available, OEMs now have numerous options to improve their
systems. In addition, Copeland acknowledges that local supply
is more essential than ever by expanding its manufacturing
capabilities and local customer support to sustain the high
demand for Heat Pump technology in the years to come.

W 8 High temperature Heat Pump with 150 °C
condensing temperature

Mauro Bonfanti | Officine Mario Dorin;
Miguel Ramirez | TNO; Xabier Péna | Tecnalia

Dorin started developing R-744 transcritical compressors in
1991 with the first transcritical application in late ‘90s. In 2012
Dorin developed the ATEX range with dedicated technology
for hydrocarbon solutions. Dorin expands its product offering
by introducing an innovative range of compressors for R-744
and hydrocarbons specially designed for high efficiency.
A study on high temperature Heat Pumps reaching 150 °C
condensing temperature and recent improvements together
with TNO will be presented in the lecture.

W 9 Large scale Heat Pumps for district heating
with R-744
Tobias Fuhrer | BITZER Kihlmaschinenbau GmbH

The presentation focus is on the basic system design
and large-scale R-744 compressors for Heat Pump district
heating applications. Local district heating networks are
available in different designs and temperature levels. The
third- and fourth-generation of local district heating networks
are particularly suitable for retrofitting Heat Pump systems due
to their supply and return temperatures. System capacities
of 1 MW up to 16 MW are typically realized.

2 O Green Heating with Danfoss
Matthieu Stoll | Danfoss A/S

Danfoss is committed to the reduction of CO, emissions
in the heating sector and supports OEMs & installers with
energy efficient components, solutions & services both on
the Heat Pump & hydronic side. In addition Heat Pump
components are qualified & optimized with the greenest of
suitable refrigerants. We will focus specifically on the key
components that have an impact on energy efficiency or are
impacted by the refrigerant selection: compressors, heat
exchangers, expansion valves, electronic radiator thermostat,
dynamic balancing valves, control logics/optimization service.

[2 /‘ } Summary of the 1st day

Dr.-Ing. Rainer M. Jakobs | Informationszentrum
Warmepumpen und Kaltetechnik e.V.

A review of the first day with a short report on each

presentation.
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Heat Pump Application - Residental

2 2 Modular low-capacity R-290 Heat Pump
water heaters enhanced with compact PCM
thermal storage

Fabrizia Giordano | AIT Austrian Institute of
Technology GmbH

At the AIT Austrian Institute of Technology GmbH, innovative
Heat Pump solutions are developed in collaboration with
industrial partners across Europe to replace gas boilers in
large multi-family houses, combining ease of installation,
modularity, ecological refrigerants, thermal storage and
acoustic optimisation.

The solution of the project replacement of gas boilers is
currently under development and will be demonstrated in a
multi-family house. The Heat Pump water heater is enhanced
by a compact storage module with a refrigerant-PCM-water
heat exchanger and a storage capacity of 6-9 kwh.

2 3 Towards optimal design and operation of

[ } Heat Pumps in residential application
Jonas Klingebiel | RWTH Aachen University, Institute for
Energy Efficient Buildings and Indoor Climate

To exploit to potential of Heat Pump systems in residential
application, there is a need for optimal design and operation.
While numerous theoretical studies exist, there are few
experimental studies that demonstrate the potential. We
validate optimal design and operation in our VCLab. The
results evaluate the potential of Heat Pump systems for
residential applications and recommend perspectives for
further investigation.

There is a huge potential for optimal design and operation to
be shifted from academia to practice to pave the way toward
low-emission heating supply in buildings.

2 4 Heat Pump efficiency in old single-family
houses: Interim results of large-scale field trial

Danny Glnther | Fraunhofer Institut for Solar
Energy Systems

Within the ,, WP-QS im Bestand” research project, up to 75 air-
source and ground-source Heat Pumps in single-family houses
built between 1826 and 2001 are being detailed measured
under real conditions. The presentation includes interim results
of an efficiency analysis for around 40 to 50 Heat Pumps.
The research questions can be divided into the following
three categories:

« Energy performance and environmental impacts
- Sector coupling
« Quality assurance in the retrofitting process

2 5 Full electric buildings with Heat Pumps.
[ } indoor air quality, health, energy:

The comfort becomes smart

Yannic Kleinschmidt | Clivet GmbH

According to the European Commission, around 80 % of
the final energy consumption in residential buildings is used
for space and water heating. Heat Pumps are a mature
technology able to fully exploit renewable sources, ambient
energy and waste heat. The Heat Pump (HP) technology
allows users to operate their home while storing and
transferring the energy captured from the sun, through PV
systems, in the most effective form, either thermal or electric.

loT, Al and Integral Planning Tools

2 6 loT enabled Heat Pumps — Case studies and
market opportunities

Dr. Veronika Wilk |
AIT Austrian Institute of Technology GmbH

Ambitious climate, energy and environmental goals require
the conversion into an efficient and renewable energy
system with low CO, emissions. Digitalisation is one of the
important factors in the transformation of the energy systems.
The presentation gives an overview on the findings of IEA HPT
TCP Annex 56 that analysed opportunities and challenges of
loT and digitalisation for Heat Pumps in more than 40 case
studies of various loT products and services.

2 7 How Al and data optimize Heat Pumps
energy consumption
Ran Roth | Sensibo

We will discuss the recent and expected growth in Heat
Pump adoption and how smart controllers make Heat Pumps
even more efficient. Real case studies and how Heat Pumps
are lowering energy bills. By continuously analyzing
environmental data, Al algorithms learn and adapt to
individual users’ preferences, fine-tuning heating and
cooling operations to achieve the perfect indoor climate
while minimizing energy consumption.

2 8 Integral planning tool for thermal
renovation and Heat Pump application

in multi-apartment buildings

Assoz. Prof. Dr.-Ing. Fabian Ochs |
University of Innsbruck

The thermal renovation of the building stock represents an
important contribution to the achievement of climate
protection goals. Heat Pumps will undoubtedly dominate the
heating of buildings in the future, at least in places where
district heating or biomass is not possible. This contribution
presents the development of a spreadsheet-based approach
as an extension for existing spreadsheet tools to support
the targeted planning of thermal renovations and the
switch to Heat Pump-based heating systems. The user-
friendly presentation of the results (e.g. energy flow
diagrams) should also allow optimization of the systems
and simple communication.

High Temperature Industrial
Heat Pumps

2 9 Development of a high-temperature
Heat Pump in the KETEC research project

Markus Mller | Institut fur Luft- und Kaltetechnik

Currently, a high-temperature Heat Pump for temperatures
up to 140 °C in the range of 250 kW heating capacity is
being developed at the ILK Dresden. The lecture presents
partial results of the development of a high-temperature
Heat Pump within the framework of the large joint project
KETEC (Research Platform for Refrigeration and Energy
Technology) between University of Chemnitz, Fraunhofer ISE
Freiburg and the ILK Dresden.

3 O Concept of steam compressors in high
temperature HP cascades and experiences

of integrated HP solutions
Rudiger Rudischhauser | SRMTec Group GmbH

The demand for high temperature fluids in industrial processes
is currently covered by fossil fuelled boilers and/or combustion
systems. In the quest for decarbonisation Heat Pumps driven
by electricity are a great tool if that electricity is generated by
green processes. In cascade systems the lift of temperature
is split into two steps which make it possible to utilise two
different refrigerants at their best properties.

The integrated application of Heat Pumps in refrigeration
cycles is a concept of using otherwise wasted energy (emitted
to atmosphere by air-cooled condensers) as heat source for
a Heat Pump.

3 /‘ Integration of high-temperature industrial
[ } Heat Pumps
Dr. Stefan Henninger | Fraunhofer Institut for
Solar Energy Systems

The need and interest in Heat Pumps for process heat
generation to decarbonize the industrial environment
increased significantly in recent years. In addition to rising
costs, the high geopolitical dependence on countries that
supply fossil fuels also poses an economic risk. Using
renewable electricity and high-temperature Heat Pumps
(HTHP) can mitigate these risks and associated challenges.
This presentation provides insights and examples of HTHP
integration analysis, possible market and available suppliers.
Guidelines for future projects and identification of promising
processes are derived.



3 2 Turboden large-scale HPs beyond 200 °C to

[ } play a crucial role in the path for decarbonization
of heating sector
Emanuele Pingaro | Turboden S.p.A.

Turboden have developed large-scale Heat Pumps capable of
reaching temperatures up to 200 °C. These Heat Pumps of-
fer high efficiency and can produce thermal power ranging
from 3 to 30+ MWth per unit. Heat Pumps’ features will be
presented together with potential innovative implementations.
In addition, some reference cases for both district heating and
industrial applications will be described.

3 3 Developing, testing and demonstrating a
high-temperature Heat Pump portfolio
Tage Petersen | Danish Technological Institute

High-temperature Heat Pumps with supply temperatures
above 100 °C are a key-technology for decarbonizing industrial
process heat demands through efficient electrification. This
presentation will introduce the development of various
high-temperature Heat Pump technologies using water, HC's,
and R-744 as working fluids. 6 different demo-systems will be
presented, and a status from on the latest testing activities in
the HTHP laboratory at DTI will be given.

10

Industrial High Capacity Heat Pumps
and Applications
[3 4} How to achieve high seasonal efficiency in

balanced thermal grids

Caroline Haglund Stignor |
RISE Research Institutes of Sweden

Balanced thermal networks (BTN) aim to recover low
temperature heat and high temperature cooling within
a district via a thermal network.

An operational challenge specific to BTN occurs when there
is a low heating demand at a relatively low temperature level
(e.g. 35 °C) on the condenser side that coincides with a
relatively high temperature (e.g. 25 °C) on the evaporator
side, resulting in a high thermal capacity of the Heat Pumps
system during times with limited heating demand from
the building.

3 5 Revolutionizing manufacturing: The plus project’s
sustainable transformation with R-290 HPs
Kaven Nourrice | Frascold S.p.A.

The Plus project in Magnor, Norway, aims to transform the
Plus factory into the world’s most environmentally friendly
furniture manufacturing facility. The core of this project
is based of Enrad Heat Pumps equipped with Frascold
compressors, specifically designed for R-290. The project
exceeds emission reduction goals.

3 6 Journey towards high-capacity Heat Pumps
Arul Mike Prakash John | Johnson Controls

Johnson Controls Europe comes with a legacy of +300
installations and +700 MW of Heat Pumps in the last
decade, both as a product supplier and as turnkey system
integrator. The presentation will focus on the following:
3 case studies from across Europe and the upcoming new
product introductions from Johnson controls in the high-
capacity space will be presented.

The new product introduction details will focus on technology,
its adaption, and the journey beyond 100 °C. Latest innovations
in the digital & sustainable infrastructure space complement
the outlook.

3 7 SPIRIT — Full-scale demonstration of industrial
Heat Pumps
Miguel Ramirez | TNO

Industry is responsible for over 25 % of EU greenhouse gas
emissions, and decarbonising it is the key to achieving Europe’s
climate goals. Industrial heating is a particular challenge due to
the high temperatures needed by many industries.

The EU-funded SPIRIT project will address this challenge. The
presentation will cover the objectives and status of the project
that will demonstrate three full-scale (> 0.7 MWth) industrial Heat
Pump systems upgrading waste heat to valuable temperatures
(135-160 °Q) in the paper & pulp and food & beverage industry.

The ultimate goal of the project, which will run for 3.5 years,
is to enable industrial Heat Pumps to become the reference
technology for covering industrial heat demand for temperatures
up to 160 °C by 2030.

Heat Pump Certification

3 8 Unlocking Energy Efficiency: Certified
Heat Pumps and Chiller Technology for a

Sustainable Future
Tim Kroger | Eurovent Certita Certification

Eurovent Certita Certification is widely recognized as a global
leader in third-party certification for product performance
in the fields of heating, ventilation, air conditioning, and
refrigeration. Our focus is on driving sustainability and energy
efficiency through certified solutions. We showecase the
pivotal role of certified Heat Pumps and chillers in achieving
a sustainable future. Discover the benefits of certification
and how it leads to reduced energy consumption and
lower emissions.

Join us in unlocking the energy efficiency potential for a
greener future. Let’s pave the way to a more sustainable
world together.

3 9 Summary of the 2nd day
Dr.-Ing. Rainer M. Jakobs | Information Centre
on Heat Pumps and Refrigeration IZW e. V.

A review of the second day with a short report on each
presentation.

Projects, reports, press releases
mentioned in the presentations
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Heat pumps: Europe’s buildings avoid more emissions than ever
ehpa.org/market-report-2023/

European Heat Pump Market report 2023
ehpa.org/european-heat-pump-market-and-statistics-report-2023/
European Green Deal

ehpa.org/policy/european-green-deal/

REPowerEU and the EU Heat Pump Accelerator
ehpa.org/accelerator/

EHPA-Annual-report-2022
ehpa.org/wp-content/uploads/2023/05/EHPA-Annual-
report-2022_V5.pdf

Heat pump net zero investment roadmap
gov.uk/government/publications/heat-pump-net-zero-
investment-roadmap

Heat Pump Ready Programme
gov.uk/government/publications/heat-pump-ready-programme
gov.uk/government/publications/heat-pump-ready-programme-
successful-projects

Refrigerants-related Policies
ehpa.org/policy/refrigerants-related-policies/
ehpa.org/f-gas-ban-jeopardises-repowereu-targets/

HFO Blends
sustainability.honeywell.com/us/en/products/refrigerants/
hfo-blends

Opteon™ Refrigerants

opteon.com/en/products/refrigerants

Automotive Refrigerant
daikinchemicals.com/magazine/automotive-refrigerant-under-
development.html

Pressure-resistant axial fans for heat pumps
ebmpapst.com/de/en/newsroom/news/2023/axieco-plugin.html
Copeland Heat Pumps
copeland.com/en-sg/products/heating/copeland-heat-pumps
Heat pumps

bitzer.de/gb/en/heat-pumps/

Gasthermenersatz

https:/projekte.ffg.at/projekt/4121993

HYSTORE

https://www.hystore-project.eu/

Heat Pumps in existing buildings

2014 -2019 ise.fraunhofer.de/de/forschungsprojekte/
wpsmart-im-bestand.html

2019 - 2023 ise.fraunhofer.de/de/forschungsprojekte/
wp-gs-im-bestand.html

2019 - 2023 ise.fraunhofer.de/en/research-projects/
wp-gs-im-bestand.html

Internet of Things (loT) for Heat Pumps
heatpumpingtechnologies.org/new-annex-internet-of-things-
for-heat-pumps-annex-56/
https://heatpumpingtechnologies.org/annex56/

RENEWnow RENOWAVE
nachhaltigwirtschaften.at/de/sdz/projekte/renew-now.php
renowave.at/

KETEC Research Platform Refrigeration and Energy Technology
ketec.online/
ise.fraunhofer.de/en/research-projects/ketec.html
tu-chemnitz.de/tu/pressestelle/aktuell/10615

Heat Pumps in Industry
ise.fraunhofer.de/en/key-topics/heat-pumps/heat-pumps-in-
the-industry.html

DTl High temperature Heat pumps
dti.dk/high-temperature-heat-pumps/43896
dti.dk/high-temperature-heat-pumps/43128
heatpumpingtechnologies.org/annex58/

Spirit-Heat

spirit-heat.eu/

Heat Pump Certification
eurovent-certification.com/en/category/heat-pump/articles
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AGRAMKOW

Agramkow Fluid Systems A/S
Augustenborg Landevej 19
6400 Sonderborg, Denmark

T +4574 12 36 36
agramkow@agramkow.com
agramkow.com

AI I AUSTRIAN INSTITUTE
OF TECHNOLOGY

AIT Austrian Institute of
Technology GmbH
Griefinggasse 4

1210 Wien, Austria

T +43 66 47 85 88 202
office@ait.ac.at
ait.ac.at

W ASHCROFT

Ashcroft Instruments GmbH
Max-Planck-StrafSe 1

52499 Baesweiler, Germany
T +49 24 01 80 80
ashcroft.eu

BEREVA

Via Vecchia 18/c
39040 Ora (B2), Italy

T +394950 12 161
info@bereva.it
bereva.it

<

~ -

BITZER Kiihimaschinenbau GmbH

Peter-Schaufler-Platz 1
71065 Sindelfingen, Germany

T 44970319320
bitzer@bitzer.de
bitzer.de
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Clivet GmbH
Hummelsbutterler Steindamm 84
22851 Norderstedt, Germany

T +49 40 32 59 570
j-oborny@clivet.com
clivet.de

m ;

(C@@[L[L

Cooll Sustainable Energy
Solutions B.V.

Hengelosestraat 298A

7521 AM Enschede, Netherlands

T +31 537890 623
cooll.eu

(orab)

Corab S.A.
Michala Kajki 4
10-547 Olsztyn, Poland

T +48 53 28 05 161

m.rys@corab.pl
en.corab.pl

ENGINEERING
TOMORROW

Danfoss
Rue du pou du ciel
01600 Trévoux, France

T 43347 40 02 829
m.canal@danfoss.com
danfoss.com

Deutscher Kilte- und %

Klimatechnischer Verein

DKV - Deutscher Kalte- und
Klimatechnischer Verein e. V.
Theodorstrafse 10

30159 Hannover, Germany

T +49 51189708 14
info@dkv.org
dkv.org

OFFICINE MARIO DORIN SINCE 1918

7, N .
D) DORIN

OFFICINE MARIO DORIN SPA
Via Aretina 388
50061 Compiobbi (FI), Italy

T +39 0556 23 21 404
a.chighine@dorin.com
dorin.com

ebmpapst

ebm-papst Mulfingen GmbH & Co.KG

Bachmiihle 2
74673 Mulfingen, Germany

T +49 7938810
info1@de.ebmpapst.com
ebmpapst.com

Perfection i |n ﬂu1ds C ;

s ep-e.com

EP Ehrler Priiftechnik
Engineering GmbH
Wilhelm-Hachtel-Strae 8
97996 Niederstetten, Germany

T +49 79 32 606 66 0
info@ep-e.com
ep-e.com

@)ERLSON

Precision Components

Erlson Precision Components Ltd
Priorswood place

WN8 9QB Skelmersdale,

United Kingdom

T +44 16 9572 01 49
craig.murray@erlson.com
erlson.com

=ehpa

european
heat numn assaciation

European Heat Pump Association
(EHPA)

Rue d'Arlon 63-67

1040 Brussels, Belgium

T +32 49 16 49 306
info@ehpa.org
ehpa.org

Eurovent 3

Certita &
\cevﬁ‘Q

Eurovent Certita Certification SAS
34 Rue Laffite
75009 Paris, France

T +33 63 0499 146

m.tamko@eurovent-certification.com
eurovent-certification.com

g@mn

Frascold S.p.a.
Via Barbara Melzi 103/105
20027 Rescaldina (Ml), Italy

T +3933 17 42 201
frascold@frascold.it
frascold.it

EXHIBITORS FOYER EXPO

getzner’

engineering a quiet future

Getzner Werkstoffe GmbH
Herrenau 5
6706 Burs, Austria

T 44355522010
info.buers@getzner.com
getzner.com

o)

IEA Heat Pump Centre c/o RISE
Research Institutes of Sweden
P.O. Box 857

501 15 Boras, Sweden

T +46 10 51 65 512
hpc@heatpumpingtechnologies.org
heatpumpingtechnologies.org

indus

INDUS INTERNATIONAL FzZC
M5-7&8 , Saif Zone, Sharjah
8040 Sharjah, United Arab Emirates

T +97 16 55 78 382
cs@indusair.ae
indusair.com

Informationszentrum Warmepumpen
und Kaltetechnik IZW e.\V.

Postfach 3007

30030 Hannover, Germany

T +46 61 63 57 17
email@izw-online.de
izw-online.de

(> MAINCOR

MAINCOR Rohrsysteme
GmbH & Co. KG

Maincor 1
97478 Knetzgau, Germany

T +49 95 27 95 16-133
info@maincor.de
maincor.de

nmc

NMC S.A.
Gert-Noél-Strafse
4731 Eynatten, Belgium

T +3287 858500
info@nmc.eu
nmc-nomafoam.com

safe monitoring

SAMON AB
Modemgatan 2

23539 Vellinge, Sweden

T +46 40 15 58 59
alexander.larsson@samon.se
samon.se

SANHUA

Sanhua International Europe, S.L.
José Celestino Mutis 4, 2-|

28703 San Sebastian de los Reyes,
Madrid, Spain

T 43491 65 43 000
commercial@sanhuaeurope.com
sanhuaeurope.com
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Sensata

Technologies

Sensata Technologies Holland B.V.

Jan Tinbergenstraat 80
7559 SP Hengelo, Netherlands

T +31 74 35 78 000
pressure-info.eu@sensata.com
sensata.com

@ sevenbel

Seven Bel GmbH
Forsthausstrasse 12e
4060 Leonding, Austria

T +43 66 43 82 24 58
info@sevenbel.com
sevenbel.com

SIKA

SIKA Dr. Siebert & Kihn
GmbH & Co. KG

Struthweg 7-9

34260 Kaufungen, Germany

T +49 56 05 80 30
info@sika.net
sika.net

SRM=EE

SRMTec Group GmbH
Hasenacker 12
88142 Wasserburg, Germany

T +49 83 82 97 68 220
info@srmtec.eu
srmtecgroup.com

@ TAZZETTI

Tazzetti S.p.A
Corso Europa 600/A
10088 Volpiano (TO), Italy

T +3901 1970 21
rsg.sales@tazzetti.com
tazzetti.com
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Ziehl-Abegg SE
Heinz-Ziehl-StralRe 1
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ziehl-abegg.de
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