


Agenda
• 10:00-10:10 Welcome and Introduction by Irene Egea Saiz, EU Project Officer, EHPA

• 10:10-10:25 Keynote speech by Thomas Nowak, Secretary General, EHPA

• 10:25-11:50 Short presentations and Panel discussion Moderated by Irene Egea Saiz (EHPA) with:

- Nora Ganzinelli, H2020 project Sunhorizon

- Sofia Lettenbichler, EIT Innoenergy

- Robyn O'Mara, H2020 Superhomes2030

- Daniel Carbonell, H2020 TRI-HP

• 11:50-12:00 Closing of the event by Irene Egea Saiz (EHPA)
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Welcome and meeting logistics: Microsoft Teams Webinar participant features
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Welcome and meeting logistics: Microsoft Teams Webinar participant features





Ambition requires action:
Heat pump solutions for all 
buildings
Thomas Nowak
Secretary General
European Heat Pump Association



Heat pumps are mature and used everywhere – today
Special benefit, where heating and cooling is needed

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.2022

Commercial
Applications

Industrial
Applications & 
District Heating

Big 
buildingsResidential

Applications
White goods & 

cars
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Heat pump sales in 21 European markets
2021: 2.2 million units | stock: 17 million

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.2022

+34%

?

2025e

4,6 m

x2
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Renewable 
energy

CO2
savings

Fossil final 
energy 
savings

179
TWh

45,9
Mt

229
TWh

Demand 
response 
potential

Up to
3.9 

TWh

Heat pump benefits 2021
Based on 17 million heat pumps installed

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.2022

Clean air

No PM at 
point of

operation

Thermal 
capacity

147
GW

Useful 
energy

283
TWh

Auxiliary 
energy

If auxiliary energy is 
green, heat pumps 
provide 
100% green heat
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REPowerEU: High ambition for heat pumps 
double-digit growth necessary throughout this decade

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.2022

Air-air HP are also replacing 
Fossil gas

Slight advantage 
for air-water HP

Time horizon of REPowerEU

x2 until 
2025

x2 until 
2029
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Growth of renewable heating lacks behind EU targets

< 1pp 
annual increase of 
renewable share
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Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202211
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Heat pumps work in renovation

Renovation project multi family building

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202212



EU Project Superhomes in Ireland

- Developped by SEAI, ESB, LIT and TEA
- Independent expert led renovation: Grants, trained contractors, quality 

control.
- Research, policy, innovation.
- 1-stop shop modelled on Picardie Pass Renovation.
- PDA from European investment bank ELENA.

Co-funded by the Horizon2020 
programme of the European Union

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202213



A hydrothermal heat pump 
system – Amsterdam 

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202214

Decentralized air-to-air HP 
without outdoor unit – Vancouver



Examples of multi-family building in renovation

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202215



Technical details of the application

Heating capacity: 38,4 kW
COP: 4,09
Refrigerant: R 407C
Heating source: Boreholes 10 x 100m
Supplied temperature: +40 °C

A house covered in snow in Nida, Lithuania

A ground-source heat pump to provide 
all the heating and hot water via 

geothermal energy for a complex of 5 
houses with 25 family apartments.

Nida Social Housing benefits from Thermia pump - Lithuania

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202216



HP systems in high-rise tower blocks - UK

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202217



Multi-family building renovation

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202218



Split by country and size | 2020 data

Less than 10% 
of all HP sold 
have a capacity 
of more than 
20kW

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202219



HP development by capacity – EU 

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202220



Five points to make it happen

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.2022

Create trust in 
long term ambition

01
Make clean 
heating 
economically most 
attractive

02
Avoid disruption 
through legislation

03
Focus on skills for 
the energy 
transition

04
Better heat pumps 
and systems 
through more 
R&D 
and better data

05

… and plan for the upgrade of electric grids
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One word on electric grids

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.2022

● There is a lot of good analysis concluding that
1. More heat pumps means more stable demand
2. More heat pumps introduces more demand-side flexibility
3. Value given to flexibility leads to new business models 
4. New business models means new players means more heat pumps
5. Go back to point #1

● Every planning process that replaces cable/transformer station must 
recognize the impact of electrification

22



A heat pump accelerator

• Brings all players to the table
• Sounding board for legislation that prioritises heat pump market development to

• fulfil Europe’s energy and climate goals 

• make the continent independent of fossil energy for heating

• Generates heat pump growth in Europe affecting the whole value chain
• Research and development institutions 
• Component manufacturers
• Heat pump Manufacturers
• Planners and Installers

• Direct support to the REPowerEU targets

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202223



High ambition needs to be connected to concrete action

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.2022

‘it needs “all hands on deck to” 
accelerate heat pump deployment 
and eliminate dependency on fossil 
energy

24



173
Members

Heat pump manufacturers
Component manufacturers

National associations
Consultants

Research & test institutes

22
countries represented

EHPA
Rue d Arlon 63 - Brussels

Vision

In a fully decarbonised
Europe, heat-pump 

technologies are the 
number one heating 
and cooling solution, 
being a core enabler 

for a renewable, 
sustainable and smart 

energy system.

The European Heat Pump Association aisbl / founded 2000

International cooperation 
CECA, IEA, IEA HPC, IRENA, HPCJ

Ambition requires action: the sustainable housing revolution with heat pumps | Thomas Nowak | 27.9.202225
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EIT InnoEnergy: 
Sustainable Cities and Buildings, Energy 
Efficiency
Sofia Lettenbichler, September 2022

Ambition requires action: the sustainable housing revolution with heat pumps



A European Public-Private Partnership

Our Activities

55

Reducing Risk and Time-to-Market for Sustainable Energy Innovation

EIT InnoEnergy in a Nutshell

Education: Master Programmes and Professional Learning 

Incubation & Acceleration: Investing in Early-Stage Start-Ups and Scale-Ups

Innovation: Investing in Product Development

Industrial Value-Chains: European Battery Alliance, European Green Hydrogen Acceleration Centre, European Solar Initiative

Public Goals with Private Means
à #1 Most Active Investor in Energy

Pan-European Footprint

"2020 Annual Global League Tables" Pitchbook



Sustainable Cities and Buildings, Energy 
Efficiency

- Context -

56
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18 million 
direct jobs

9% 
of EU GDP

36% 
EU energy use

37% 
CO2 emissions



58 Governments 
worldwide have 

committed to the 
energy transition 

EU Green Deal
US Inflation Reduction 

Act 

Increased climate 
consciousness of 
consumers and 

corporates to drive the 
energy transition

Energy price crisis
Inflation at historic high 

Building materials prices are 
soaring

Skills shortage with 
construction sector at 

second highest vacancy 
rate



Sustainable Cities and Buildings, Energy 
Efficiency

- Background and Market Insights -

59
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Today, 75% of EU buildings are energy in-efficient. Yet ~90% of these buildings are expected to be still in use, in 2050

Source: RICS EU building stock analyses
Note: 1 mm² = 1 square megameter, which equals 1 trillion square meters

Characteristics EU building stock: 90% of 2050 building stock already built



61 Building sector not yet on track to reach Climate targets

Source: IEA, Shadow Ventures
Note: energy intensity is a measure of the energy inefficiency of the buildings sector. It is calculated as units of energy per building surface.

The EU building sector energy intensity has been decreasing over the past 20 years but slowed down over the 
last 5 years. Increased pace needed to reach Paris agreement targets

Buildings sector energy intensity in Europe in the Sustainable 
Development Scenario, 2000-2030

§ Productivity of the European 
buildings & constructions sector 
is improving at a lower rate than 
other industries. Key reasons: 
• Less spending on R&D
• Low venture capital 

investments 
• Fragmentation resulted in 

limited innovation and limited 
technology integration 
capabilities



62 Why renovation rates are lagging behind

There are various barriers from both building owners and value chain actors perspective as a result of 
which renovation rates have remained low 

§ Fragmented value chain: difficulties in coordination and 
communication

§ Insufficient resources and competences to tender for 
public procurements

§ Reluctant leaseholders, not willing to contribute to change, 
thereby limiting economy of scale

§ Gaining permission: collective agreement amongst groups 
of apartment owners

§ Supply chain constraints: limitations in scale, costs and 
routine

§ Bureaucracy: financing models for energy efficiency 
renovation projects have long lead times for approval

§ Lack of continuity in regulations
§ Limited consistent grant schemes and governmental 

programs

§ Lack of skilled personnel and training
§ Low quality auditing

§ High upfront costs
§ Lack of access to capital
§ Uncaptured value (energy efficiency improvements do not 

always translate into increased rent or property valuation)
§ Low confidence in energy bill savings

§ Split incentives and conflicting interests
§ Duration, hassle and complexity of energy efficiency 

renovation projects

§ Difficulties of proving non-energy benefits of renovation
§ low awareness (genuine disconnect climate change and 

energy efficiency property)
§ Reliable information and support

§ Uncertainty of performance and performance gap (i.e. the 
difference between intended and actual performance) 

§ Lack of technological, product and system developments

Technology

Barriers from building owners 
perspective

Barriers from value chain actors perspective



63 Key trends

Cities and districts will become more sustainable and greener, 
through focus on smart and sustainable infrastructure and design, 
green planning of public spaces and adoption of circular models and local production

Source: Deloitte: Urban future with a purpose, 2021; various 

Sustainable cities

Sustainable and 
green 

infrastructure

15 minute city

Circular economy, 
local production

Low carbon 
construction

Renovation

Sustainable 
buildings

Alternative  
building 

techniques



Sustainable Cities and Buildings
Energy Efficiency

- EIT InnoEnergy’s Footprint -

64
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Main segments  “Sustainable Cities and Buildings”

A. Sustainable Cities B. Construction & Renovation C. Distributed clean energy systems D. Sustainable buildings
Objectives • Optimising the flow of energy, 

people, and data in a high 
density populated area

• Enabling accessible, affordable 
and livable cities

• Reducing the impact on the 
environment and increase the 
construction/renovation rate. 

• Enabling affordable, livable, nearly 
zero energy sustainable buildings

On-site generation & self-
consumption 

• Maximising energy efficiency of 
buildings and the sustainability 
level, without sacrificing comfort 
or IAQ

Examples § DC Brain
§ Gradis
§ Ecovat
§ Heat Ventors
§ CWJ
§ Energy Floors
§ Glowee
§ Bin-e
§ Recircula
§ Sadako
§ Trigger Systems
§ Hardt Hyperloop
§ Zeleros Hyperloop

§ WoonDuurzaam
§ EOS
§ ESC – EvoHaus
§ Dom’ innov
§ Wohnwagon
§ SunAirBalcony

§ Sylfen
§ HPS
§ FerroAmp
§ ESC-EvoHaus

§ Samster
§ SunRoof
§ SunRidge
§ SoLarge
§ SunAirBalcony
§ Windmyroof

§ Pionierkraft
§ AMPNet

§ ART HP
§ AlpinovX
§ Ecovat

§ Watch-e
§ BetterSpace
§ Vilisto
§ CEO
§ Ecotropy
§ Busto
§ OGGA
§ Ngenic
§ ThermoSmart
§ GreenRunning
§ Sepin

§ E2NSX
§ Enappgy
§ Bee2Energy
§ Energiot

§ Duschkraft
§ Heaboo
§ KlugIT
§ IonSeed

§ Sit&Heat
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Main segments Energy Efficiency for Industry: Monitoring & Analytics and Energy-Efficient Equipment

Objective: where it is not 
immediately obvious from 
monitoring, use data analytics to 
optimise energy consumption 
and maintenance irt production 
requirements

Tools: Specialized software, AI, 
Big Data, machine learning

EIT InnoEnergy Portfolio 
companies:
• Energiency
• Sensorfact
• OmegaLambdaTec

Objective: getting a clear 
view on where energy 
consumption takes place

Tools: sensor and 
monitoring equipment

EIT InnoEnergy Portfolio 
companies:
• Sensorfact
• OneWatt
• GreenRunning

Sensors

Monitoring & Analytics Energy-Efficient Equipment and Electrification

Objective: replacing or complementing existing industrial 
equipment with more energy efficient equipment to reduce 
energy consumption and/or enable decarbonisation

Tools: heat pumps, energy storage, EE components

EIT InnoEnergy Portfolio companies:
• ECOP: high temperature heat pump
• AlpinovX: Efficient cooling / heat pump
• EcoTechCeram: high temperature heat storage
• HeatVentors: moderate temperature heat storage
• HeatPower: supercharged steam turbine
• Cascade Drives: Linear drives to electrify linear motion in 

heavy machines
• Simplex Motion: half weight-double torque servomotors

Software



Industrial, energy efficient heat pump at 100 – 150 C

Rotation Heat Pump for industrial applications 
and DHC systems

ECOP – Industrial high temperature heat pump67

www.ecop.at

Pilot phase, starting sales

The Need
Process heat has a significant cost due to legislation and soaring gas 
prices. Few sustainable solutions are available in the 100-200°C range. 
There is an urgent need for heat pumps that remain efficient up to 
150°C, are cost-effective, reliable and do not use fluorinated 
greenhouse gases (F-gases).

The Solution
Ecop introduced a new heat pump that is cost-effective and energy 
efficient. The same appliance has a broad area of application, from -
20 °C to 150 °C. It requires no lubrication and all parts are low 
maintenance, standard and industrial. The Ecop rotation heat pump 
can be used simultaneously in one machine to generate heat and 
cold. No F-gases or flammable refrigerants are used.



High temperature heat storage

Eco-Tech Ceram

Eco-Tech Ceram - Store heat to master your energy68

www.ecotechceram.com

Pilot phase

The Need
The main challenge is the reduction of capital expenses (capex) 
(€/kWh th installed) for a thermal energy storage technical solution for 
heat intensive industries.

The Solution
A new concept for waste heat recovery for temperatures of between 
200 and 1.000°C, with low capital and operating expenses, based on 
the implementation of ceramic materials inside a container named 
Eco-Stock. Well adapted to small and medium industries, it comprises 
of a 20 foot, 30 tonne container with a capacity from 1 to 3 MWh th
per cycle. Cycles run from 30 min to 8 hours. Temperature from 
ambient to 1000°C. Thermal 
loss from just 5 to 8% per day.

Value Proposition
o Constant outlet temperature
o Efficiency > 92% per cycle
o Low-cost energy (from 5€/MWh th)
o Mobile



Easy to install, reduces energy consumption and improves IAQ

Cloud Energy Optimizer

CEO - Makes existing building management systems smart with artificial intelligence69

www.cloudenergyoptimizer.com

Consolidated sales

The Need
Building energy management systems (BEMS) have significant 
limitations. The cost to install, maintain and utilise them is high. 
Furthermore, continuous energy optimization is not included.

The Solution
The Cloud Energy Optimizer (CEO) is a cloud-based add-on to building 
energy management systems (BEMS), which, based on the weather 
forecast, predicts the energy needs of the building (zones). Easy to 
install, it leads to energy savings of 10% to 50%, cost reductions, as 
well as improved indoor comfort. 

Value Proposition
o Enhanced indoor comfort.
o Extends the lifespan of technical installations.
o Instant and significant energy and cost reduction by 10% to 40%.
o Use of the most sustainable and/or cheapest energy available.
o No adaptations required for heating, ventilation, and air 

conditioning (HVAC) system or building.



A discrete, roof-mounted small wind turbine for large buildings

WindBox

WindmyRoof – Roof mounted small wind turbine for light weight roof tops70

www.windmyroof.com

Starting sales

The Need
Energy price and regulations are pushing building owners to install 
renewable energy production. Solar panels take roofspace and weigh 
too much for many commercial and logistics buildings. 

The Solution
The WindBox is a new solution to generate clean electricity on buildings. 
It is a 1.5 kW wind turbine, horizontal axis, weighing 130kg, designed to 
be installed on the buildings' acroterion. In this position, the turbine can 
benefit from higher winds that follow the building's façade, freeing 
space on the roof for other applications. The turbine is silent and does 
not vibrate, enabling its installation on any type of building.

Value Proposition
o Able to produce clean power on commercial and logistics buildings 

with roofs too fragile for solar panels.
o Can complete an existing solar panels installation and bring energy 

generation at night.
o Electricity produced through the Windbox has a lower carbon 

intensity than solar panels.



70% energy autarkic house with self-generation and self-consumption of 
energy via PV / heat pumps

Evohaus – A turn-key solution for affordable, sustainable and near zero-energy/autarkic residential districts71



“One-stop-shop” for building refurbishments 

EOS – Integral Energy Building Refurbishment72



www.innoenergy.com

EIT InnoEnergy
Kennispoort 6th floor
John F. Kennedylaan 2
5612 AB Eindhoven
The Netherlands
Info@innoenergy.com

Sofia Lettenbichler

Sofia.lettenbichler@innoenergy.com

+31 627303894

EU BU Office
Rue Guimard 7
1000 Brussels 
Belgium



Electric Ireland Superhomes































SPF Institute for Solar Technology
Eastern Switzerland University of Applied Sciences (OST)

Dr. Daniel Carbonell



§ Horizon H2020 research 
program

§ Research and Innovation 
Action

§ From TRL 3 to TRL 5

§ Total EU contribution 5 M€

§ Duration 2019 - 2023

27th September 2022,  EHPA webinar, Daniel Carbonell
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TRI-generation systems

27th September 2022,  EHPA webinar, Daniel Carbonell

§ Based on electrically driven natural refrigerant heat 
pumps (HPs) coupled with PV to provide heating, cooling
and electricity to multi-family residential buildings

§ Targets: 

§ 80 % renewable on-site share with net-zero energy 
concept  (20 % exchanged with the grid)

§ Cost reduction by 10 – 15 % compared to current HP 
technologies with same energetic efficiency

§ 75 % GHG emissions reductions respect to gas boiler 
and air chillers with grid purchased electricity

www.tri-hp.eu
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Dual source/sink system

27th September 2022,  EHPA webinar, Daniel Carbonell

§ Source: ground and air

§ Heating and cooling with reversible HP
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Solar-ice slurry system

27th September 2022,  EHPA webinar, Daniel Carbonell

§ Source: solar with ice slurry as intermediate 
storage medium

§ Heating with cooling as add-on feature
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Supercooling ice slurry with controlled nucleation

27th September 2022,  EHPA webinar, Daniel Carbonell
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Controlled nucleation via crystallizerControlled supercooling via icephobic coatings
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Relevant results: Hx innovation - Performance of icephobic surfaces

27th September 2022,  EHPA webinar, Daniel Carbonell

+44%

Supercooling Degree

Hybrid Organic-Inorganic Silane sol-gel (HOIS), PolySiloxane (PS), FluoroEthylene Vinyl Ether (FEVE)

§ Up to 44 % improvement of icephobic coatings 
respect to untreated heat exchanger

§ Heat exchangers were operated at half of its nominal 
mass flow rate due to laboratory set-up cooling 
limitations

§ supercooling is reduced when using nominal mass 
flow rates. 

§ Results published in “Development of supercoolers
for ice slurry generators using icephobic coatings”

§ https://doi.org/10.1016/j.ijrefrig.2022.07.011

https://doi.org/10.1016/j.ijrefrig.2022.07.011


Relevant results: Hx innovation - Tri-partite gas cooler

§ Approximation of water temperatures to the 
temperature profile of CO2

§ Very high thermal output

§ Exclusively use of plate copper-brazed heat
exchangers

§ extremely compactly

§ Simultaneous heating of heating and 
domestic hot water

96

27th September 2022,  EHPA webinar, Daniel Carbonell

Results published: “Heat transfer and pressure drop of supercritical CO2 in brazed plate heat 
exchangers of the tri-partite gas cooler” https://doi.org/10.1016/j.ijheatmasstransfer.2021.121641

https://doi.org/10.1016/j.ijheatmasstransfer.2021.121641


Relevant results: Natural refrigerant heat pump - CO2

97

27th September 2022,  EHPA webinar, Daniel Carbonell

§ Refrigerant R-744 (CO2)

§ Power controlled, flooded evaporation, 
ejector tech 

§ Tri-partite gas cooler for simultaneous 
DHW and SH

§ Supercooler as evaporator

Application:

§ Residential buildings with high DHW 
share

– for mild/cold climates

§ Solar - Ice slurry system 

§ Some free cooling is available 



Relevant results: Natural refrigerant heat pump - CO2

§ Example of parallel mode : DHW and SH (30/35 °C)

§ Power controlled, flooded evaporation, ejector technology

98

27th September 2022,  EHPA webinar, Daniel Carbonell

§ Results at Tevap,in 0 °C supercooled water by 2 K 
with COP= 4 at 65 °C for DHW and 35 °C SH

§ A propane slurry heat pump was also tested
sucessfully

§ Results published for propane slurry heat pump: 
”Residential heat pump for indoor installation 
operating with R-290 and ice-slurry heat-source”
http://dx.doi.org/10.18462/iir.gl2022.0039

http://dx.doi.org/10.18462/iir.gl2022.0039


Relevant results: Natural refrigerant heat pump - dual source/sink 
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27th September 2022,  EHPA webinar, Daniel Carbonell

§ Refrigerant R-290 (Propane)

§ Power controlled, reversible
§ Innovative dual source/sink heat exchanger

§ Use of brine and air
§ High efficiency in heating and cooling mode

Application:

§ Residential buildings with heating and cooling
needs

§ For mild/warm climates

§ Results published: ”Dual source heat exchangers as evaporator/condenser in a R90 heat pump: Design and experimental 
validation”, http://dx.doi.org/10.18462/iir.gl2022.0011

” Design and experimental validation of a R290 dual-source heat pump”, http://dx.doi.org/10.18462/iir.gl2022.0168

http://dx.doi.org/10.18462/iir.gl2022.0011
http://dx.doi.org/10.18462/iir.gl2022.0168
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Relevant results: Advanced Energy Management System (AEMS)

27th September 2022,  EHPA webinar, Daniel Carbonell

§ Development of an optimal energy management algorithm to minimize the energy cost by up to 15 % and increase 
the share of renewables up to 80%

§ Validation and assessment of the potential benefits of the AEMS by means of simulation and experiments covering 
different scenarios and conditions.

§ The AEMS algorithm relies on models of the heat pumps and HVAC systems to determine their optimal operation 
over a 24 hours horizon in the future, using weather and occupancy forecasts for this purpose

§ Results published: 
“Co-simulation studies of optimal control for natural 
refrigerant heat pumps”, 
https://doi.org/10.34641/clima.2022.432

“A review of the fault behaviour of heat pumps and 
measurements, detection and diagnosis methods 
including virtual sensors”, 
https://doi.org/10.1016/j.jobe.2021.102254

https://doi.org/10.34641/clima.2022.432
https://doi.org/10.1016/j.jobe.2021.102254
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Hardware in the loop dynamic system test

27th September 2022,  EHPA webinar, Daniel Carbonell

§ Concise Cycle test of 6 days representing all 
year

§ Brings the TRL to 5 

§ Grey part is simulated/emulated

§ Demands, weather, solar thermal and 
PV

§ Blue part is installed in the lab and tested as 
a whole

§ Results published:  “Concise cycle test methods 
to evaluate heating/cooling systems with multiple 
renewable sources”, 
https://doi.org/10.34641/clima.2022.390

Space heating

Household electricity

Ice slurry

Warm water

  

       

Simulated / Emulated

Tested in the lab

Hinweis für Grafik im Factsheet:
Beschriftung und Linien der nicht verwendeten Komponenten von 
schwarz zu grau ändern (Theme Colors "White, White, Darker 35%");
Transparenz des Hintergrund der Ausseneinheit der WP auf 60%. 

Heat pump
Battery

InverterAEMS

https://doi.org/10.34641/clima.2022.390


102

Current test on the hardware in the loop dynamic system test

27th September 2022,  EHPA webinar, Daniel Carbonell

§ System includes: battery, DHW and SH 
storages, CO2 heat pump, hydraulics, 
autonomous control

§ Emulation of ice slurry tank, PV, solar 
thermal, DHE and SH demands
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Technology Acceptance

27th September 2022,  EHPA webinar, Daniel Carbonell

§ Understanding and improving stakeholder’s acceptance

§ Analyse and identify the interest and needs of key stakeholders
§ Methods

§ Qualitative interviews with stakeholders (DE, CH, ES, NO)
§ Regional stakeholders workshops (DE, CH, ES, NO)

§ Published Results : “Enhancing stakeholders' acceptance of trigeneration heating and cooling systems: 
Recommendations from the TRI-HP stakeholder process” https:// doi:10.5281/zenodo.5500482. 
“Social acceptance of innovative renewable heating and cooling systems: Barriers, hindrances, drivers 
and incentives”, https://doi.org/10.5281/zenodo.5500469

© SPF



Contact:

Dani.Carbonell@ost.ch

www.tri-hp.eu
https://zenodo.org/communities/tri-hp/








