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9h30 — 9h40: Welcoming participants

9h40 — 9h50: SunHorizon Project Overview by Serena Scotton, Rina Consulting s.p.a.

9h50 — 10h10: Heat Pump Applications in Residential Buildings: Insights and Innovations
A solution for decarbonisation of existing multi-family buildings: heat pumps in cascade —
introducing HAPPENING (HeAt PumPs in existing multi-family buildings for achieving
union’s ENergy and enviroNmental Goals), by Jon lturralde, TECNALIA

Superhomes2030 (Up scaling integrated Home Deep renovation services for Ireland), by Irene
Egea Saiz, EHPA

10h10 —10h50: Monitoring outcomes, KPIs and lessons learned from the Demo-Sites
10h10 — 10h25: Introduction to the demo sites in Madrid, Sant Cugat and Riga

Introduction and lessons learned in Madrid by Diego Romera, Empresa Municipal de la
Vivienda y el Suelo of Madrid

Introduction and lessons learned in Sant Cugat by Gerard Riba, Ajuntament de Sant Cugat
Introduction and lessons learned in Riga by Zane Broka, Riga Technical University
10h25 — 10h40: Monitoring outcomes and KPIs by Carolina Pastor, CARTIF

10h40 — 10h50: Coupling solar technologies with heat pumps in building applications:
Conclusion by David Chéze, CEA

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -



https://www.happening-project.eu/
https://electricirelandsuperhomes.ie/about-us/
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10h50 —11h20: Coffee break

11h20-11h30: Smart user Interface and the role of self-learning in the SunHorizon Platform, by
Dimitrios Ntimos, IES

11h30- 11h40: Maximizing the Potential of SunHorizon: an Exploitation strategy by Silvia Jané,
Veolia

11h40 — 11h50: The EU Heat Pump Accelerator to speed up the heat transition by Mélanie Auvray,
EHPA

11h50 — 12h00: Closing remarks and closing of the event by Serena Scotton, Rina Consulting
s.p.a.

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -
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Serena Scotton
Project Coordinator - RINA Consulting Spa

SUNHORIZON: Sun Coupled innovative heat pumps - Final conference

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N. 818329 -




SunHorizan is a HZ2020 project started on the 01 of October 2018, it was supposed to end in
September 2022, however due to obstacles faced due to the COVID-19 pandemic, it has been
extended of | maore year.

Actual end of the project, 30t of September 2023.

Moreover, lately other changes occurred, and the structure of the project changed. In the recent
Amendment we abandoned 3 demo sites.

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -



The SunHorizon Technology Packages (TP) aim at covering at least 80% of the Heating &
Cooling needs of refurbished and new single/multi- family/tertiary buildings.

Demonstrate up to TRL 7 innovative and reliable HP solutions that acting properly coupled and
managed with advanced solar panels can provide heating and cooling to residential and tertiary
building with lower emissions, energy bills and fossil fuel dependency.

‘ ' * |ncrease SunHorizon H&L technologies performances
* Promote cloud based functional monitoring for H&E purposes
 Reduce SunHorizon HEC technologies CAPEX and OPEX
« [emonstration of SunHorizon Innovations indifferent EU countries
and type of buildings

o Promote the replication of SunHorizon Concept
o [Dissemination and Capacity Building

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -
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An Industry driven Consortium:

«d top level Academic Polytechnic
Institutions

|/ industrial partners:

1 Large Enterprise (LE)

o7 Small and Medium Enterprises (SMEs)
»/ association and stakeholders acting
as demo site

(Q veoua
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The demo sites needs, are supplied with a different technology combinations, that
combines the following technologies:

Heat pumps Solar technologies Storage Needs
,zu: Space cooling
5
®FAHRENHEIT Space heating
. - DHW
BD;?THERMEA G\ROUP
»
X o
@ BOOSTHEAT B G technology packages

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -
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SunHorizon

BerIin (Germany) Cold Small residential TP1: TVP+BH

>< Nurnberg

X

Cold Large residential TP2: DS+BH
(Germany)
Sam'F Cugat Warm Tertiary (Civic TP3:
(Spain) centre) TVP+FAHR

Madrid (Spain) Average Large residential TP4: DS+BDR

. . TP1:
X H Cluj-Napoca Cold Dormitory TR
Riga (Latvia) Cold Small residential TP2: DS+BDR
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Madrid

Social housing demo in Spain

35.55,/883.8<./5.5,4 MWh demand :

« 50 m? DualSun PVT panels

« 10555 / 135y m?® Ratiotherm tank

« Reversible HP 35,/27,4 kW BOR Thermea
» foons = 94-70%, 3% cost savings

»s

Civic center in Spain

35.5,/83 85 MWh demand :

« 192m2 TVP LTpower panels

« 10 m? buffer tank Ratiotherm

« 30y¢/20555 kW Fahrenheit hybrid

chiller
* f o5 = 33%, and 35% of cost sav

@ RiGA

Single houses (2) in Latvia.
BOR Thermea heat pump Water/water heat
pump GSHP 3 TR-E (3 kW)
Back-up gas boiler MCR 24/28 MI (24 kW)

DualSun PVT panels Spring
= 313 Wp / 373 Wp nominal power
» ~30 panels / 3l m2 per house
» ~10.5kWpDC / 8 kW AC per house
-Ratiotherm thermal storage tanks
1300 | stratified storage Oskar
-200 L cold glycol storage

1 rrujest nas reseveu wnumy from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -




Horizon
Thank you !

Serena ocotton serena.scottonl@rina.org

https://sunhorizon-project.eu

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -
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Heat Pump Applications in Residential
Buildings: Insights and innovations
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HAPPENING

HeAt PumPs in existing multi-family
buildings for achieving union’s ENergy and enviromeNtal Goals

Jon lturralde
(TECNALIA)

SunHorizon Final Conference
September 27,2023

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007




Index

About HAPPENING: background and goals
HAPPENING concept

HAPPENING demo cases

Conclusions
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This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007 -Page 2-




1. About HAPPENING:
background and goals

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007




Background

* Currently, buildings are responsible for 40 % of the energy demand and 36% of the CO, emissions in
Europe.

* Decarbonisation of existing buildings plays a key role to reach the overall climate protection targets..

* However, current renovation rates lie in the order of 1%.

* Heat pumps are a key technology to efficiently decarbonize the heat supply of buildings.

* They are particularly good at brining high shares of renewable energy self-consumption when
combined with local clean electricity production (e.g. PV)

* However, their current installation rates in existing multi-apartment buildings is still marginal.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007 - Page 4 -




Barriers for multi-family building retrofitting

e Technical challenges for the implementation of heat pumps in existing multi-apartment buildings are e.g.:
* High heat losses in the distribution pipes

* High temperature level requirements in the heating system

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007 -Page5-




. HAPPENING concept
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Proposed solution: HAPPENING concept

> & EMS for
O optimization

Individual W/W HPs

(various configurations)

Central low temperature
sunre water loop

- M- " T=20-302°C

" Central A/W HP
+

@E thermal
u (‘N .: enel’gystorage
AT,

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007

HAPPENING concept is based on cascade heat pumps:

1. 1stthermal gap (AT,) > Central air-to-water HP generating
“neutral temperature” water (20-302C)

2. Thermal energy storage: decoupling of generation/consumption

3. Distribution at low temperature (20-302C) to dwellings
(minimization of distribution heat losses)

4. 2"dthermal gap (AT, ) to consumption T done individually:
*  Optimized demand response adjusted per dwelling
* Balancing of different thermal loads
* Different configurations possible for each user

5. Locally generated and consumed

6. Smart management and control system for optimization




Proposed solution: HAPPENING concept

I(V/ existing radiators ‘No need of changing

_- the radiators’

l DHW Space heating with Dwelling 4

Great variety of possible configurations within the

same building in order to meet the requirements it
of each user in terms of HP and emitters: D}‘:}, low T rasators Heat emission by
: radiators and
- - higher efficiency’
- Amount of works _l_ [
- Installation cost wihmierotPs o ‘A/
. . SO , easy
. ~ Tailor-made solution " integration, even when
- Eff|c|ency (OPEX) = limited space is available’
- Preferred emitter P

- distribution loop

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007 8




. HAPPENING demo cases
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Pasaia demo

(SPAIN)

HA
PPE
“ This project has received funding from the European Union’s Horizon 2020 N I NG
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PASAIA demo building

PASAIA gs;“s’“‘
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North of Spain, next to San Sebastian
* Mild climate

* Builtin 2008
* Owned by ALOKABIDE = public social housing
* 8 medium sized dwellings

Current equipment
* Individual gas boilers
* Solar thermal (out of order)
* Double radiators (reutilization)

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007
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HAPPENING system in PASAIA =

% I — ' or - ] 5
M ()
 Central level: - |]=] - "
. raiie B I —
e 2x18 kW air-to-water HP - .
* 2000 | TES | mm ]

Low temperature distribution

* Dwelling level: =111 "_‘
* 6 kW water-to-water HP 5&
(incl. DHW tank) T w
 Existing radiators =
* PV + electric battery - P
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Verzuolo demo

(ITALY)

HA
PPE

This project has received funding from the European Union’s Horizon 2020 ; N I NG
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VERZUOLO demo building

* Northwestern ltaly
* Cold winters and hot summers

San Marino

* Historic building retrofitted in 2008

Italia

* Private ownership
* Restaurant in the basement + 10 small dwellings

* Current system:
* Central gas boiler for heating + DHW
* Fancoils
* New system:
* A/W HPs (central) + TES
* W/W HP for DHW
* W/A microHP for both heating and cooling (R290)

This project has received funding from the European Union’s Horizon 2020 ﬁlPNG
research and innovation programme under grant agreement No 957007 - Page 14 -
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HAPPENING system in VERZUOLO

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007 - Page 15 -
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Liezen demo

(AUSTRIA)
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research and innovation programme under grant agreement No 957007
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LIEZEN demo building

Central Austria:
e Cold winters

* No cooling demand

18 medium sized dwellings

Ownership: GWS, social housing entity

Typical kind of building—=> high replicability potential

Envelope recently retrofitted

A

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007 -Page 17 - LIEZEN




LIEZEN - Existing installation

* Various space heating and DHW solutions:
* Individual gas boilers + radiators
* Old stoves + electric boilers

[ e— e e
R Siidtirolergf | wa'r‘m ALY []

\ . i T e e T e - T S e
i No. 2 i Sudb:go:‘erg. Sidtirolerg. = i —
I'es T ant . W No. 6 ‘ Sudhtllrolserg. Suztqullgrg.

1 T I E—— 0. 0.

L R ot LGf-@ls & St"‘]’leﬁ‘ Stove | Stovel i Ry ‘Hl A )]

g = - ] as. s - < ve Ve | Stove | Stove
! A NTe :(Gas ”_.;stuv.g; Stove Stove o e -
o p Gas Gas | stove | Stove |

This project has received funding from the European Union’s Horizon 2020
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HAPPENING system in LIEZEN

AN

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007 - Page 19 -
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4. Conclusions

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007




The HAPPENING concept provides the best aspects of both
central and individual systems:

* As the generation is decoupled from consumption, thanks to the 2 levels of generation separated by the
TES, the smart controls can optimize the COP of the central HP and maximize the consumption of locally
generated renewable energy, for example storing hot water in the central hours of the day.

* Drastic reduction of heat losses thanks to the distribution at low temperature

* The COP of the individual heat pumps will be very high and constant, thanks to the intermediate water
loop

* Versatility, as each single dwelling can decide the configuration that better fits their needs and interests

* Scalability, demonstrated thanks to the 3 demo sites in the project, different in size, climate and regulation

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007 - Page 21 -




Thank youl!

Jon ITURRALDE
jon.iturralde@tecnalia.com

More information:
https://www.happening-project.eu/
info@happening-project.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957007
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Irene Egea Saiz
EHPA

SUNHORIZON: Sun Coupled innovative heat pumps - Final conference
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Maximising the Potential of
Superhomes2030

electric

. . o Ireland el
This project has received funding from the European Union's Horizon 2020 ressarch and
innovation programme under grant agreement No. 830492 (Superhomes2030) Superhomes




Electric Ireland Superhomes

superHOMES

+ + + + +

Deep retrofitting homes since 2015
One Stop Shop

¢.30% of market

Multiple contractors

Technical excellence

Echie N
elre?and [ I |

Superhomes

+

+

+

Largest utility in Ireland
1.2m retail customers (Ireland & UK)
Clean Energy & Decarbonizing Heat

Our target is

35,000 homes

by 2030

lectric 22N
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Objective: Develop the Electric Ireland Superhomes approach as a trusted model
in the Irish Deep Retrofit Market with minimum 500 retrofit completions per

annum by 2023

Key Indicators of Success:

One-Stop-Shop established which provides services & advice to the value chain
Growth of technical and support staff

Increased awareness, trust in and engagement with the brand across all
communication channels

Residential retrofit completions as per plan (within 24 months of this project,
Superhomes2030 surpassed 200 retrofits and at the end of this year, it will be over
500. The plan is to keep increasing the number after the completion of the project)

lectric 22N
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Superhomes




We are a Retrofit One Stop Shop — this is what we do:

Consumer Education &

Support

Retrofit Design & Tender Quality Assurance

=

Survey

L

Rigorous Home Survey

’@

Contractor Selection & Manage Grant
Project Management Paper Work

AN
/

Help Securing Affordable
Finance

Superhome

. N
R

Superhomes




Who?
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Superhomes

Our Core
Purpose

We empower our customers
to achieve warmer,
healthier, low-carbon
homes.
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Superhomes




Our Values

CUSTOMER
CENTRIC

QUALITY &
INNOVATION

. N
R

Superhomes




What?
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Technical Standards & Delivery Partner Development

* What is Needed to Deliver

. E
Consistently? x'ERlENcs <\ AR %\,Gkowm
+ High Quality & Standardisation — "
+ Knowledge Transfer & Upskilling B ﬁ‘\‘(\,‘t‘%

NG ';.:

+ Partnership Approach (building up 1‘“‘“\ ,
collaborations and working with others) L %
@5

&b/ /
conrE <

N
clecic i

Superhomes




Objective: To ensure that Electric Ireland Superhomes adopts and implements best 10
practice solutions and technologies in line with new innovations in technology and
processes

Technologies and solutions which are appropriate to deep retrofitting are constantly evolving and
developing. Standards and best practice procedures need to be developed and applied to ensure that
Electric Ireland Superhomes is at the forefront of technological innovation.

Key Indicators of Success:
. 1 Guideline on Best Practice Standards and solutions
. >1,000 unique users of Electric Ireland Superhomes Knowledge Portal website

Training 200 Contractors/SME staff (that has been surpassed,, it needs to continued on. We would like to keep
increasing the deep retrofit community in Ireland once the project is finished)

lectric 22N
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Objective: Develop a network of High Performing Contractors across Ireland, supported "
by Superhomes One Stop Shops, to deliver high quality deep retrofits

Contractors and SMEs working in the construction sector need to be enabled to
engage in the retrofit market.

Key Indicators of Success:

- Scaling Number of Electric Ireland Superhomes Contractors from 40 (2021) to >80
(more than a 100 contractors at the moment)

- Training of 50 SMEs and 200 professionals and workers on Electric Ireland
Superhomes Standards (we surpassed that as well)

- Input to National Standards and Policies on Residential Deep Retrofit

lectric 2N
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How?
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Objective: Expand the Electric Ireland Superhomes Solution Regionally to cover
70% of the population and Optimise Business Processes thereby improving
efficiencies

The fragmented nature of deep retrofit projects introduces inefficiencies and high overhead
costs in the process. Applying Lean Solutions and Design Thinking methodologies can enable
improved performance and high-performance projects to be delivered

Key Indicators of Success:

* Opening of Regional One Stop Shops hubs plus increased Electric Ireland Superhomes staff
resources delivering the OSS service (done, and will continue doing that)

- Maintained high levels of customer satisfaction rates from Electric Ireland Superhomes
customers (done, and will continue doing that)

- Implement Process Solutions to reduce Superhomes “Journey” time by a minimum of 10%
(done, and will continue doing that)

13
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Key Barriers?
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Barriers for Customers

» Cost of Retrofit and Upfront
Costs of Homeowner
Investment is a Key Barrier!

Lack of Cost of
Trusted Retrofit
Advisor

Confusing Spending
Information Priorities

.

lectric 22N
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1 Partnerships Model:
Helping Customers Break- Down Key Barriers

* Registration as a SEAI One-Stop-
Shop in Ireland to support
homeowners access government
grant subsidies for residential retrofits

« Partnerships with Finance Lenders to
support homeowners access low-cost
green loans with easy access routes

 Educate and Raise Awareness

16
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Objective: To design and pilot an innovative deep retrofit finance solution which aligns
with market demand and policy objectives and supports €50m of residential retrofit
investments

Outside of government grant funding, to date the dominant source of finance from Electric Ireland Superhomes
customers who have completed deep retrofits since 2015 has been savings/own funds with some utilising a mixture
of secured and unsecured loans. However, many of those applying for and subsequently dropping out of Electric
Ireland Superhomes have cited finance as the key barrier. 40% have indicated that they would avail of a suitably
designed financing solutions if one was available.

Key Indicators of Success: (Pilot it is still running at the moment, we are in development stage)

- An agreed proposal for an Electric Ireland Superhomes Finance Solution to be offered to by finance
providers to our customers as part of a pilot programme

. Testing the financial solution with Electric Ireland Superhomes customers in a Pilot Superhomes Finance
Programme to finance up to €10m, within 1 year, of residential retrofits and support the transition from
public funded retrofit programmes to market financed solutions. The pilot is due to commence in Q2 of 2022
with one bank and one credit union group.

. €10m of financing availed of from the market by end of the project, increasing to €50m by 2030

17
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electric 2
Ireland Hedl
Superhomes
Superhomes2030: upscaling integrated

Home Deep Renovation services for
Ireland

Final event

11 May 2023
10h00 - 13h00 CET | 09h00 - 12h00 WET

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement No, 890492 (Superhomes2030)

Watch recording here
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https://www.youtube.com/watch?v=xVvqoNt6s4A&t=1s&ab_channel=EuropeanHeatPumpAssociation
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Thank you

lectric 22N
elre%:"lid E-=dl

Superhomes



Monitoring outcomes, KPIs and
lessons learned from the Demo-sites

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N. 818329 -
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Diego Romera
Empresa Municipal de Vivienda of Madrid

SUNHORIZON: Sun Coupled innovative heat pumps - Final conference
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EMVS

Speaker: Diego Romera
27/09/2023

SUNHORIZON
Demo: Tres Peces 9, Madrid, Spain

a8
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Madrid Housing and Land Agency (EMVS)

Limited company with 100% municipal capital, linked to Madrid City Council. % ‘ e | I IVS

EMPRESA MUNICIPAL DE LA VIVIENDAY SUELO

Develop the SOCIAL housing policy of the City of Madrid.
Building Stock: 7000 Dwellings

Dema Building Selected

*  [Owner: EMVS

o Activity: Residential Building for Social Rental
* location: Tres Peces 3, Madrid

*  Year of construction: 1.943

*  Number of Floors: 3

*  Number of Dwellings, 3

o Built Area. |.072,16 m?2

29
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1 Sun Horizon

Initial State

- beneral bad state of envelope (fagade, roof,
internal courtyard)

«  Noinsulation layer

- Basic single glazed windows

o Muoisture problems inside the dwellings
o Bad Accessibility

o Individual old Energy systems.

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -




1 Sun Horizon

Building Renovation Overview:
- 2017- Retrofitting Project: Consist of improvement of the building envelope (fagade, roof,

windows) and the accessibility

o 2018 - European RD Project SUNHORIZON: Renovation of HVAC systems, moving from individual

to centralized. Integration of renewable energy systems.

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -
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SUN HORIZON TECHNOLOGY PACKAGE DWELLING LEVEL TECHNOLOGY IMPLEMENTATION

Adapt dwelling Energy terminal units for the new centralized
systems: Fan Coils for SHE, Heat Recovery Units for
|.OSHC /1.30HW m3 Ratiotherm tank Ventilation, Heat Exchanger for instataneous DHW preparation

o Reversible HP 3BW/Z7AW kW BDR Thermea

Monitoring & Controls Schneider

«  90m? DualSun PVT panels on the roof

Needs
Space heating
OHW
3 ‘ Space cooling

BDRTHERMEA CROUP

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -
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DESIGN PHASE

- Reduction in unforeseen event during the renovation works and commissioning phases:
= Reduction of Deadlines
= Reduction of Costs

- Improvement of quality

- Local Design Team

TENDER PROCESS

- Public Administration must follow very specific contracting laws ——  Long process
= Foresee in the general Planning of the Project

- RaD Projects with considerable technical complexity
= [etailed definition of the Technical requirements of the bid specifications
= Main contractor must have wide experience and proven skills

Involvement of R&D Project Partners:
- Project partners (Technology Manufacturers) must be very collaborative and work very

closely with the Demo partners, Design local team and Main Contractor during all phases "

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -




= SunHorizon

MONITORING & CONTROL SYSTEM

- Asses and Ensure the success of the Project
- System Operation Continuous improvement
= Reach maximum efficiency of the Energy Generators
= Maximize use of Renewable energy. Adapt consumption an generation curves.

«  Storage the excess of electric generation from PV in Thermal energy

= Reduction of energy consumption
= |mprovement of the comfort condition inside the dwellings

- [ptimization of the Maintenance:
= [ast detection of malfunctioning thanks to the alarms system

= Preventive maintenance.
= Extend the useful life of the equipment

ba
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Exterior

Development of a Scada platform ad
hoc for:
= System Operation
= Monitoring Data Visualization
and Collection
= Energy Billing

Grafico Mes
Vivienda 4 DCH

Condiciones axianonss Ex

Tempwaura: [ 151°C
rumacad (6L1 e
viarte [
L
Namwsatn Exte | 90,0 b
lmracin S (25,0 e
Imwecion Dwete 45 0 i
Inversor

T

FiCubierto por

Vaats red

IR
Red Eléctrica

= /’ =
PN

emvs

8§ MADRID

FPanaies
(50 ]
BC Agua-Agua
| = |
i
BCAquaAgus ‘* 5

salar

Gontedor Energia Calorifica
e Fancoil
= — ~
— @ = n Mes Actual (Consumo Diario) ]
Estado de la vivienda S ea ettt h
Horario ACS 2
Marcha
Horario recuperador
[ P !
i
Inpatsisen
bt
— i S
Encrgia Calor ACS
o Y. TaseNn )
1976.9 kWin 0.0 kWil 23322 W)
fgus Red

00%W |

Restecingd  Reslo de clima
130w |

Depdsito ACS

ST
515°C

P uit

Deposito Clma

SET
JAT_

st15
ns5c |

Qo

umHorlzon

;i -
3
| 0 NEER g
R
—N—

o e

sy

This Project has received funding from the European Union's Horizon 2I]2I] Research and Innovation Programme under Grant Agreement N8183289




3 SurHorizon
CONCLUSION

Prove great results in coupling Heat Pump technologies with PV renewable systems.
Test the use of Water/ Water Heat Pumps for retrofitting. High efficiency COP:a-E.
7% Primary Energy Consumption Total Reduction

High potential for improvement and replicability in building retrofitting projects.

b7

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -




Thanks for your attention

Dieqo Romera Pascual

romerad@emvs.es
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SUNHORIZON: Sun Coupled innovative heat pumps - Final conference

......
...........
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Speaker: Gerard Riba (AJSCV)

21/08/2023 - Final Conference - Brussels

AJUNTAMENT DE
“@' SantCugat
SunHorizon

Work Package 6 - Demonstration at TRL7
“Demo site 3 : Sant Cugat”
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Horizon

. Pilot Description

2. HVAC before the pilot

3. SunHorizon Technology
&, Design Installation
g, Conclusions & Lessons Learnt

. Photos of the installation
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System before the pilot:

: Qo
SunHorizon

Year of construction: 2006

Occupancy: between 40-150 people

Type of building: Tertiary Civic Center. Municipality
Surface: 2.440,25 mZ

Number of floors: |

Roof: accessible, unobstructed and shaded-free

Weather Conditions

Mediterranean climate
Yearly Averaged Insolation on a Horizontal Surface: 4,31 kWh/m2/day

Energy demand

202.517 kWh/year (electricity) No gas consumption, No renewable sources
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" Qo
m SunHorizon

Currently, the heating and cooling installation is formed by the following equipments:
- Reversible air to water heat pump: 33.6 kW (cooling capacity) - 36.3 (heating capacity)
«  Air handling unit (AHU): 110 kW (cooling capacity) - 67.78 (heating capacity)

UNITAT CUMATITZADORA TPUS SERYOCUMA CTA-8
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Qo
SunHorizon Technology (TP3) {S’UHHOHZOH

TP3: Solar-driven HP for cooling; Farenheit hybrid chiller is driven by solar thermal collectors

from TVP, which are also L}*j for heating in winter

™P3

nr [y =

[T y——
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SunHorizon
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Solar Pannels

192 m2 (98 panels)

ratiotherm
Thermal Tank

0,000 |

Hybrid chiller
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Design installation

SC'&'aee'ﬂﬁr

Snsoration, SCADA & BMS Design

CARTIF [es] . ©.

Manitoring & KPI calculation

gy 1

{S’unHoﬁ%on

RIj

R ==eh pa
european
heat pump association

Coordination & Dissemination
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' SunHorizon

The importance of teamwaork. There are always unforeseen events.
Design review after commissioning (e.q. alarm signals)

Particularities in each country for its processing. Permits, licenses,
certifications.

sant Cugat as public administration. Match the project timeline.
Data management once the project is finished.

Very technological and innovative systems that require greater follow-up and
preventive maintenance actions.

Robustness of the sensors.

7
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= SunHorizon
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Horizon

Systern mede: Cooling

ALS

‘).' Outside: 23 2C

/ SUNRISE .. SU
06:28:35 ‘

T W01/
SH-Mode { @ :
DF,
I_T_T_‘_|_'_l
Status: EIN

M compression chiller is off

SunHorizon
B Input Adsorption
M Propan Chiller
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Horizon

Thanks for your attention

Gerard Riba (Sant Cugat City Council)
gerardriba@santcugat.cat
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Horizon

Zane Broka
Riga Technical University

SUNHORIZON: Sun Coupled innovative heat pumps - Final conference
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RIGA TECHNICAL
UNIVERSITY

Op

2 SunHorizon

SunHorizon: Suncoupled innovative heat pumps

Introduction to the demo sites and lessons learned
Demo 8 - Riga, Latvia

Demo manager: Riga Technical University
Speaker: Senior Researcher Zane Broka

27/09/2023 - Final conference - Brussels
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= SunHorizon

Riga demo site overview

Technology package 2: layout
and components

TP2 installation in pictures

Lessons learned

86
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il Riga, Latvia

T e N AR 0
Imanta demo site (builtin 2013) . X
Sunisi demo site (builtin 2012)
235 m? heated space

96 m? heated space
7.2 MWh/year electricity consumption
21 MWh/year = 218.8 kWh/m? gas consumption

4.4 MWh/year electricity consumption
39.6 MWh/year = 168.5 kWh/m? gas consumption
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= -Qﬁ ‘%m
IO~ technology package 2 ‘,ﬁémHonzon

% BDRThermea heat pump Ratiotherm thermal storage tanks
= Water/water heat pump GSHP 9 TR-E (9 kW) = 1300 L stratified storage Oskar
= Back-up gas boiler MCR 24/28 MI (24 kW) = 200 L cold glycol storage

% DualSun PVT panels Spring K Additional components from Ratiotherm:
= 315Wp /375 Wp nominal power = DHW station (HX + pump) TWK-S70-VA

= Solar station (HX + pump) SOK 40-60
= Electrical heater Smart Energy (PV)
= 1/R16x2 central controller

= ~30 panels/50 m2 perhouse
= ~10.5 kWp DC/ 8 kW AC per house

l E’ Electricity needs TPZ\

% Schneider monitoring systh
Needs e s
#JDUAL

Space heating
DHW

BDRTHERMEA GROUP

8
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& TP2 diagram

rZR 16x2
Knot 1 Sensor

outside
8

Fresh-water station

Oskar® 10

Pufferspeicher

A2 | 230V
A14 | PWM

il

0000 6 00000

HC1
High Temp.

A16 | PWM

Gaskessel

K1
A8 | 230V
A9 | 230V
)
ﬂ 15.09.2023 Weese PLC controll BDR HP & GB 02
&/ 23112022 | Weese Boostheat removed | 01
K1 AS | pot.-free date name changelog index
? automatic gas vent e ball valve s check valve == back draft damper balancing valve first etter following letter ms::: : zi:zxgi: LJ B:r:::n S:It: J % Y. 90002000
T |temperature T |temperature
project name
1 AL D E L = raticotherm
F |flowrate C [control Sun Horizon,
iy f;;:‘"v";"l‘f) %} '"’*w"y“"’“’n’vs"’“""“m"“’ M heat exchanger w:;“;‘:rz::“fw (=] flow rate sensor A [output A [notfcation Demosite Riga Imanta Smart Ene rgy Sy stems
= K [node -
control valve % fourway-valve (m sensor D expansion vessel Note ratiotherm GmbH & Co. K&
oo/ S Jsensor This scheme isjusta | D- 91795 Wellheimer Str. 34
Output recommendation and does | Tel, +49 (0)8422 / 9977 — 0
250V, 260,010V, po. Fre, heat meter O pump not clsim to be complete. | o @ratiotherm.de | www.ratiotherm.de
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m@  jnstallation & commissioning
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m@  jnstallation & commissioning ! SunHorizon

Installation of TP2 components in Imanta and SuniSi in autumn 2021
g.; I p -

—
ey

= = {: =
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@ [P2 installed Horizon
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m@i TP2 installed Horizon

&y

3

332393451
VI DHEW g pump. 0.0 %
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2 Lessons |earned = SunHorizon

Stakeholder engagement

= publictender:
= thorough market research as early as possible
= still, very few interested installers
= unsuitable for innovative projects due to uncertainties

project-wide aligned process for demo deployment

a project partner in charge for the detailed engineering and technical support of
all demos

all technical parties to be involved as project partners

comprehensive, user-friendly information to the demo participants / end-users

= agreement on the post-project ownership, maintenance and warranty of
technologies at the very beginning of the project between the technology
providers and demo owners

94
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2 Lessons |earned = SunHorizon

Challenges due to the innovative nature of the TP2:

= hands-on training of the installer

= continuous communication with all the technology providers
= technology providers to participate in commissioning

= real-time monitoring

Flexibility, transparency and cooperation vital for risk mitigation:

E delays in due to the pandemics (R&D, manufacturing, lab testing, supply and staff shortages)
= legislation changes

= partner interchangeability

= flexible monitoring architecture

= adaptable control system

i
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2 9y

Carolina Pastor de Paz
CARTIF

SUNHORIZON: Sun Coupled innovative heat pumps - Final conference
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= SunHorizon

Sun Horizon

T6.4 — Demonstration Campaign and Monitoring

CARTIF
Carolina Pastor
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Overview of Project’'s monitoring data for each of the demosites:

«  Measured data
o Monthly energy balances and KPls

Yearly KPls will be included within the next Public deliverable DB.B and compared with SunHorizon
KPls defined threshold:

Non-renewable | Renewable | Hectricity self-

primary energy | energy raio | consumption
savings [%0) [%] fraction [%0)

Costumer's bills| GHG savings

reduction [E] | [kg COZ]

upto B0%. | 40t060% * [50%to70% *| 40t070% * | upto 80%

(*) expressed in relative values

a8
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Final energy demand

400 40
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= =
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e $0300 [00ling e Snors hpating s [lomestic Hot Water ~ ———Ext_temp[2(]
The monitoring started in 2023
Sum of Thermal energy consumption of all dwellings; compared to ambient exterior temperature
Thermal energy balance [kWh] August
.......................................................................................................................... QB0 vrremeetrmemesmessemsets ettt e me e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 11111
""""""""""""""""""""""" fﬂoolgeneration I T — o Cogl generation
® Haat ganeration 6000 T = Heat generation
® Space Cooling cons 500 - ... S m Space Cooling cons
..................................... ® Spacs Heating cons 4000 - eeeeereeeeeieeeeeeneeeeno... M Space Heating cons
= DiWeans 2000 [N ... Forrorieei = DHW cans

" 'm Cooling Lesses

AWHP gen. Losses

WWHP gen.

Consumption
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m Cooling Losses

AWHP gen.

WWHP gen. Consumption Losses
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= [JyalSun Heat Generation e JualSun electricity generation
Electricity balance (kWh] - June Electricity balance [kWh] - August

= Brid imports
® DualSun elec. gen.

= Grid exports

 Gridimports
¥ DualSw elac. gan.
 Grid exports
 SunHorizon cons.

w SunHorizon cans

Augiliary cons Augiliary cons

Imparted Exported Lonsumed

Imported Exported Consumed

Electricity self consumption ratio in June and August, has increased from 48% to 88%

That means that the Grid exports have been reduced, to cover higher electric consumption (mainly due to Space Cooling

generation with the AWHP) a0
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G374 8330  is67  B6BO6 (242 uun
B cse:: | oses 79 Biz25 | 283
B zs: (507 B98I 20883 284 4.|z m
Bess: s 8m7 | 0332 285 407 .12 Bin.2
s  sBi6 | 0368 (Bss0 320 bAi] Boos B4
B  ises | 700 | Bsps 289 373 Bose EEEns
BN 0. ime4 2033 25957 286 422 B230 B2 ;
B0 M3 205 25885 296 429 Bess  Boo7s . £0.83%
| Total | 63278 | 83026 | 31589 | 78263 | 287 | 338 | 543.2 | 285645 | (396697 | 4204% | BBETY |

Madrid Grid TEINT Grid | SunHorizon Energy bills PE nren | Remewable | Elec. Self-
Zaﬂzré imported | elecgen | exported | elec.cons. | AWHP COP Savings savings savings Ratio cons. Ratio
[(kWh] [kWh] [kWh] [kWh] [ﬁ] kg £o2] [kWh] [%]

(*) This savings have been estimated based on the impact the current energy demand would have generated

with the original system configuration, that is:

Natural gas boiler with a in efficiency of 80%:; for Domestic Hot Water and Space Heating
o Split Air Conditioning unit with a COP of 2.5 for Space Cooling

Current hourly electricity cost and mean natural gas cost

(01
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Horizon

e S 2
cool Heat cooling coolin
- Iﬂﬂ

CITCIrIE

I I 777 12800

| 2 % 135900

| a2 | 3 R u.u n.u u.n n.u u.u n.u u.u 14000.0 u.u n.u u.u

7 6020 00 00 00 00 00 00 100 8300 00 00 00

| a2 | 5 [ 58 3257 14824 4428 00 00 54700 4000 00 00 00

. 12 | 6 gk 5.2 810 L0088 | 4820 25312 BS040  MA0%0 00 00 1582 4940
| a2 | 71 PN 51 9722 47001 4937 02848 270340 152400 00 00 07455 42767
| a2 | 3 [N 40 7009 12250 4940 54203 79600 3400 00 00 86922 35265
\ a2 | 3 [RE 22 2936 18006 1958 88222 W4T 7900 10D 00 3940 16135
| 022 | 0 PV 1155 B96.0 3655 29925 49300 22900 6500 00 26087 13188
| 022 | 1 P 530 5868 978 9965 1260 100 45300 00 7882 1721
| 1 2 04 5018 385 1638534 14260 0D 144600 00 81§ 00

| 1 77558 | 370 202 2818 1578 1493142 | 5390 00 166200 2578 45299 28812
L 13 | 2 |7 421 K] 1469 948 863407 00 100 Mmoo 00 21%2 15212
I 13 | 3 kAl a7 124 1618 404.7 129643 = 00 00 300 00 30683 (28149
B 2202 68 17 1518 4283 454745 10 00 12800 00 9538 9875
I 2123 | 5 [/ 120 1821 729 00 00 100 7200 00 00 8.7
I 13 | 6 [3H 00 110 129 42 00 00 200 90400 00 00 00

B 6428 05 5 680 1835 00 00 100 166200 00 00 4403
I 13 | 8 LUK 07 120 1483 356.4 00 10 400 185800 00 00 2733

Installation status
Hybrid mode has started in mid august
*  [ooling installation has been operating just with Recooler due to PVT overproduction and high temperatures.

The PVT installation running again since September

Suitable period for 2022 June to October (except for Pumps electricity consumption).
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Qo
SANT CUGAT Therma SunHorizon

Thermal generation for 2027
15000
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o [ \{R s [ fina cop|  ==——=(engral cool  ====TVP heat

We can see in the plot trend that in August, the building remains closed

For this period the TVP fraction over FAHR is about a 20%; plus the Renewable energy ratio is around a 30%

Daily Electricity consumption for 2022 [kWh]

300.0
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00 — e e ——— —~ N —

0672022 06/2022 06/2022 06/2022 (0672022 07/2022 0772012 0772022 0172022 08/2022 08/2022 0872022 08/2022 0872027 08/2022 09/2022 0972002 0972002 1072022 1072002 1072002 10/2022

e ipnpra] e Pumps  ee—folpoler es—TVP s—brid chiler
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= SunHorizon

June -
Ociober | TVP thermal |FAHR thermal General elec. | TVP fraction | Renewable
2[122 Meter | over FAHR |energy Ratio

B o0 3504[] 42871

7950.0 15338 £|E|
6790 46499 2% 2% |

A200 44852 P% | 2% |

In case of normal functioning, the modelled results for 2072 would be:

) Cooling
Energy bills BHB savings PE_nren Comfort

Savings savings
[kg C02] Index
[E] [kWh] [2CH]

| Aonual IR 9803 55068 494 1843

Sant Cugat

Model

04
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Mean maonthly indoor temperature and comfort for the whole buildings
Comfort temperatures based on international standards: 182C - 25%C
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The monitoring started in 2072

SunHorizon

Thermal energy balance [kWh] - June
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The monitoring started in 2022
Electricity balance [kWh] - March
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Interior | Heating | Cooling
Comfort | Imamta™| Mean | comfort | comfort
temp. (°C]| [2C-h] | [°C-h]
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Comfort temperatures based on international standards: 18°C - 25°C
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nHorizon

The monitoring started in 2022
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The monitorina started in 2072
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Thank you so much for your attention!
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David Cheze
CEA

SUNHORIZON: Sun Coupled innovative heat pumps - Final conference
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Beneficiary Name: GEA
Speaker: D. Cheze | .'.-:_"_:::_l:. unHorizon

Final conference

Sun Horizon Conference Coupling solar
technologies with heat pumps in building

Demonstration at TRL7, Work Package 6
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TVP| SOLAR
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Outlook of the demonstration in 2018, at project's startup

1
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o [Overall learning from the demo cancelled experience : Discussion about original 8 demos
foreseen:

3 still alive (TPZrevised heating , TP3 heating/cooling, TP4 multifamily building
heating/cooling, previously presented) , 4 up to engineering phase, | up to installation
phase

Reasons: administrative and technical difficulties can't be overcome within project’s
timeframe and budget: flood disaster destroyed building, project integrating in
separate renovation workplan, work seasonality for solar panels installation, after
covid and ukranian war: costs increase , installers availability, components availability,
Boostheat withdrawal, depreciation rules for HP in Berlin,

Major difficulties during the project caused delayed monitoring results to optimize the
installations’ performance

Multiple subsystems manufacturers involved either without engineering company to
manage the detailed interactions of subsystems (both in engineering and operational
phase) , especially the controls, or without proper budget

17
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Overall technical learning from outlook :

- of original TP1, TPZ, TP4 single family Demo cancelled :

«  Expected simulated performance (TPl TPZ, TP3, TP4) from Eurosun 2020 presentation and
Experimental test results in INES, remind from ISES SWE 2021 presentation, Bottlenecks:

TP2: outdoor air unit backup to secure the demo in the eventuality of low efficiency when low solar
resource, increased complexity of the hydraulics and caused installation and control issues

P2, TP4: Solar thermal from PVT in series with HP evaporator : complexity (buffer, tempering valve and
control) if unmodified HP => real performance < theoretical performance

o [Of TPS : complex interactions issues between thermal storage, control, absorption chiller,
existing H/C plant; solar field size suits solar heating demand but exceed solar cooling demand

o Technical Challenge : separate partners for each subsystem => partners communication
challenge

Conclusion SOL thermal and HP in buildings
o HP driven solar integration :
+ solar heat integration schematics
+ existing H/C generator circuit and contral integration schematics as optional features ?
. Standard desi&ns and controls rules for more reliable installation and operation: reducing

CAPEX and OP

I8
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http://proceedings.ises.org/paper/eurosun2020/eurosun2020-0042-Cheze.pdf
http://proceedings.ises.org/?doi=swc.2021.26.02

DE.7 public report :
o Publication end of November 2023,

o Review of demonstration activities, lessons learnt and savings assessment from latest
performance monitoring period,

. https://sunhorizon-project.eu/project-public-reports/

Thank you for your attention : david.cheze®cea.fr

119
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Horizon

Dimitrios Ntimos
Project Manager, IES Ltd.

SUNHORIZON: Sun Coupled innovative heat pumps - Final conference
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INTEGRATED
ENVIRONMENTAL Speaker: Dimitris Ntimos
SOLUTIONS 21/08/2023
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Our Role in the project to lead activities related
to:

Developing an integrated smart control and surveillance system
based on intelligent algorithms to incorporate advanced capabilities:

i, prediction,
i. self-learning
ii. end-user feedback
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Platform Overview
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- SUNHORIZON PLATFORM OVERVIEW

Rige Sunisi Howss

AR TEMPERATURE

254°C 199°C

Controller/
Maintenance

Energy-IEQ data

Occupant feedback

Air Temperature/

KPI/P1/CONTROL Energy Demand
Auto-upload measured data 2 Predictions
% ‘ Monitoring
Platform
Measured/ -
Prediction _
Data Next day Air Temperature/
sfirulEiferm Demand Predictions
INPUTS SELF-LEARNING VE MODEL OUTPUTS

Weather Comfort
Occupancy Occupancy

Plug Loads IEQ
Lighting Gain
IEQ

Calibration: Daily check if the model is calibrated
Next day simulation: Runs once a day
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Saved plots




SUNHORIZON PLATFORM OVERVIEW

- Rige Sunisi Howss
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Scenarlos

Saved plots

SELF-LEARNING AND PHYSICS SIMULATIONS
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SELF-LEARNING AND PHYSICS SIMULATIONS

Sant Cugat Demo site - Calibrated physics based 3D energy model

Screenshot: |IES VE software Calibrated according to élB%E TM63 Guidelines



SELF-LEARNING AND PHYSICS SIMULATIONS

pmv Exhibition room Sals de exposictions

1207 2022-08-18 05:15 & Air temperature (°C)
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pmv Exhibition room Sala de exposictions value = 0.71 = Recur. Simulation

® Air temperature value = 24.08 °C
® | EXHir-2-Tem1 value = 25.22 °C

| Automated building
physics simulation
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SUNHORIZON PLATFORM OVERVIEW
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Biggest IES achievement in SunHorizon

wWWwWw.iesve.com 132
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Biggest IES achievement in SunHorizon

BEFORE SUNHORIZON: AFTER SUNHORIZON:
-APACHE building physics simulation engine sits at the heart of the APACHE simulation engine is decoupled from VE and
VE desktop software operates autonomously both in desktop and on the cloud

-Desktop analysis only by a modelling expert

Architecture

HVAC & Loads Compliance

APACHE l:‘

& Microsoft Azure

AFTER SUNHORIZON: APACHE model can be programmed
to run on the cloud using latest sensor data

Energy & Carbon check calibration status

Feed in Controller with data in real time

iesve.com/software/apache



= SunHorizon

Challenges and Lessons Learnt

www.iesve.com 134
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= SunHorizon

Main Challenges:

Connectivity and Synchronisation [ssues
Data [ncompatibility

Security and Privacy Concerns

Error Handling

Collaboration

Key Lessons Learnt:

Early Planning
Continuous Data Validation

User Feedback and Iterative Improvement

wWWwWw.iesve.com

133
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Thank you, any questions?

dimitrios.ntimos@iesve.com

136
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Silvia Jané
Veolia

SUNHORIZON: Sun Coupled innovative heat pumps - Final conference
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Maximising the potential of SunHorizon:
An exploitation strategy

Silvia Jané
Veolia Serveis Catalunya, S.A.L.
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I'rimary concepts: what is a business model?

"/ business model is a conceptual tool containing & set of objects, concepts and their relationship with
the objective to express the busingss logic of a specific firm. Iherefore, we must consider which
concepts and relationsfips allow a simplified description and representation of what valve /s provided
to customers, fiow this is done and with which financial consequences - Usterwalder, Pigneur & Tucci

(2003)

. . . . Implement Business
Design Business Model Finance Business Model P

Model

Management defines and Management works out a The business model is
designs a business concept financial structure for the implemented to business
that responds to market business model (via inside structure, processes and
circumstances or outside funding) infrastructure

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -



Introduction: what is an energy service? What is an ESCO? Horizon

« An energy service is

Energy supply
contracting

Metering & : Energy
monitoring performanca
services contracting

. which is delivered on the basis of a
contract and in normal circumstances has proven
to result in verifiable and measurable or

. L i Projgctde;ign, Energy
estimable energy efficiency improvement or implementation o
primary energy savings.

Energy

management
Systems

* An Energy Services Company (ESCO) is

. The remuneration of ESCOs is directly tied to the energy savings achieved. ESCOs can finance, or assist in
arranging financing for the operation of an energy system by providing a savings guarantee.

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -



In what terms do ESCOs offer energy services? Sun Horlzon

The main service contract arrangements might include different services, depending on each client's
facilities, needs and perspectives:

«  Praovision | (P1) - Energy management: perform all energy management tasks (supplying guarantees in terms of
quality, quantity, safety and lowering purchase costs) via contractual arrangement;

«  Praovision 2 (P2) - Maintenance: perform different types of maintenance that must be applied in order to guarantee the
correct and optimal operation conditions of all equipment/devices deployed;

«  Praovision 3 (P3) - Full Warranty repair: provide a full reparation service of all failures that may occur during the
operation of the installation, so that the ESCO assumes all technical and substitutional risks of all equipment/devices
deployed;

«  Praovision 4 (P4) - Improvement works and installation renewal: provide a regular innovation and improvement

analysis so that the client is offered different energy efficiency improvements on a specific installation/equipment via
self-financing or third-party financing.

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -




In what terms do ESCOs offer energy services? I Horlzon

When referring to Energy management services pravision (P1), different types of contracts are
considered:

-  Energy Supply Contracting (ESC): a contractual arrangement where the focus is the reduction of supply costs rather
than demand-side efficiency gains, with energy efficiency measures being typically limited to the energy supply and
conversion side. The focus of ESCs is the supply of useful energy, usually in the form of heat, steam or electricity;

1 |
1 I
i i Energy Cost (€)
I I
Current i :
situation : : J Consumption
! ! JAnual cost
: : #€/kWh
1 I
1 I
1 I
1 I
Future : l
situation : :
| I
1 I
1 I

Estimated Current
cost cost
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In what terms do ESCOs offer energy services? \Horlion

- Energy Performance Contracting (EPC): a contractual arrangement where investments (work, supply or service) are
paid for in relation to a contractually agreed level of energy efficiency improvement or other agreed energy performance
criterion, such as energy and/or economic savings;

Energy Cost (€)

CASE 1
l:lReal anual cost
of the energy

o buaranteed Savings Contract (EPC - GSC): the ESCIO
guarantees at least the minimum savings that will be obtained
with the implementation of energy efficiency and/or energy
conservation measures (EEM/ECMs).

l:lSavings for the

CASE 2 ESCO

-Savings for the
client

CASE 3

Estimated Cost Current Cost

Energy Cost (€)

o Shared Savings Contract (EPC - SSC): the savings
obtained with the implementation of EEM/ECMs are shared
between the client and the ESCO.

CASE1 I:lReal anual cost

of the energy

DSavings for the
ESCO

CASE 2

.Savings for the
client

DSavings for the
ESCO to recoup the
investment

CASE 3

Estimated Cost Current cost
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In what terms do ESCOs offer energy services? 3 %"JWHOI’IZOH

)-5' ;T

- Forfeit Contracting (EPC): a contractual arrangement where there is an agreed amount of energy (Guaranteed
Consumption - GC) and the price per year is fixed with some technical parameters such as degree-days, occupancy
profile, etc. This price is reviewed annually according to the variation of these parameters (Revised Guaranteed
Consumption - RGE) with a formula that is established at the beginning of the contract.

GC RGC Creal
Billed P1 % o Real Consumption > Revised Guaranteed
Glent o £5co Consumption: the ESCO assumes the extra
GC Creal RGC EUSt
Billed P1 *
Aoetieton | shaed | o Real Consumption < Revised Guaranteed
sl e Rac Consumption: the savings are shared

! f - between the client and the ESCO in a stated
Billed P1
Pireg. percentage.

ESCO to Client
| Shared |
% Client to ESCO

e e ac o Revised Guaranteed Consumption <

| | Guaranteed Consumption: the ESCO returns
BllegPl____ _ the difference to the client.

ESCOto Client

Creal RGC CG

Billed P1 _
| Plreg.

ESCOto Client

% Client to ESCO
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ESCO contracting terms: a brief summary ’

As stated before, the main service contract arrangements/terms might include different services,

depending on each client's facilities, needs and perspectives. The proposed Energy Savings and
Maintenance Contracting model can offer different provisions:

Preventive and
Energy Legislative

Corrective
Maintenance
(24h Service)

+
Substitution and
Reparation

Investments
linked to energy
efficiency

Maintenance

Management "

and Supply

Installations
Management

.....I_v_

L] ] L[]
® : :
° L]
Energy Management (P1) P °
L]
- .
© <
Energy Management (P1) +  Maintenance (P2) : p<
’ .
e
Energy Management (P1) + Maintenance (P2) +  Full Warranty (P3) :
L
Energy Management (P1) + Maintenance (P2) +  Full Warranty (P3) +  Financing (P4)
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Financing options to provide energy services

1 Sun Horizon

Regarding the financing of ESCO contracted services, the maost typical options for each kind of

contract is as follows:

Energy Performance Contract - Guaranteed Savings
Model (EPC - GSC):

Bank Client Payment based on ESCO
Loan obtained savings

AN ”~ S 7~ =5
Fixed ESCO implements
repayment project & provides

savings guarantee

Super ESCO Model:

Super ESCO  Super ESCO Client
implements project
=) ”~ . S
Yy - ¢
~‘ Y \ Payment based

on obtained savings

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N818329 -

 Energy Performance Contract - Shared Savings
Model (EPC - GSC):

Bank ESCO  Paymentbased on Client
Loan obtained savings
S P ™ o ™ s S
iifi s , = ¥ Qe
Fixed ESCO implements
repayment project

> Depending on the customer's preference and access to
capital, the customer, the ESCO, or a combination of both is
responsible for securing the financial aspects of the project;

> A direct loan agreement with a third-party lender is an
option for both parties.




ENERN

ESCO business model benefits i Horlzon
Externalizing energy services through an ESCO (exploitation plan of a customer's energy

infrastructure) provides many well known benefits:

Energy savings, cost savings and GHG emissions'
reduction (usually COy);

Transparency on energy and operational costs;
Minimization of technical operational risk (ESCO e — .
takes that risk); -
Normative and legal compliance of all activities ENERGY
pEFfI]['ITIEd; e ‘ ENERGY ENERGY

Co . DEMAND DEMAND
Energy  assets  optimization,  with @ BASE eNERGY
comprehensive maintenance plan; encacevent  [UUWIRTIL MAXIMUM

d EFFICIENCY EFFICIENCY
Development of a corporate image of
. 0 g oo MAINTENANCE
commitment with sustainability and energy MANTENANCE e MAINTENANCE
- REPARATIONS \

EH:I E I E n Ey’ RENEWAL 1 CONTROL CONTROL
Enhancement and guarantee of the installation's - | OPERATION | OPERATION |

\) Time

financing options. INITIAL ESCO INSTALLATION
g IJ SITUATION CONTRACT " DELIVERY
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About EHPA
Founded in 2000

193 Members representing the entire value chain .29 _

*Heat pump and component manufacturers
*National associations ehpi:
*Test labs Rue d’Arlon 63 - 67
agugs . 1000 Brussels,
+Utilities and Consultancies Belgium

*Research institutes and Universities

28 Countries

International cooperation

CECA, IEA, IEA HPT, IRENA, HPCJ 0

Vision: In a fully decarbonised Europe, heat-pump .. 4
technologies are the number one heating and cooling Qa7 S
solution, being a core enabler for a renewable, sustainable A\, -

and smart energy system. **;***

2 — The HP Accelerator to speed up the heat transition — e h pa :



The heat pump decade

Green Deal Industrial Plan
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1.8 billion
60 Million
3 Million

heat pumps to be installed in
worldwide by 2050 (IEA)

additional hydronic heat pumps
to be sold in Europe by 2030*

extrapolation

heat pumps sold in Europe 2022

=ehpa.



Market growth 2010-2022 — heat pump stock 19.9 mn

@25% pa

+39% -

3 000 000 I 6 million
2 500 000 m Brine-water m Air-water o) I

+34%
Air-Air M Sanitary hot water

2 000 000 ] 2025
4 years o
1 500 000 B N y o
®
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| | - - [ ] 'E;
500 000 »
EERREER | :
<

© N g0 a0 o NS g

W@
@@@@@@@w@@@f@q&

**

- T 9 *
S—TheHPAcceler 1o 796 3% 3% 13% 12% 12% 13% 19% 6% 34% 38%e = ehpa*



Sales forecast BAU to 2030: additional 43 million units
>70% in annual sales

6.000.000 I

® heating m® sanitary hot water
5.000.000

4.000.000

3.000.000

2.000.000
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High ambition needs action: Heat Pump Accelerator

EU Heat Pump  seni:
Accelerator

Ajoint glan foe baoating hest
Pump ceployment and meeting
Europo's REPowerEU targes

Heat pumps

Haat pumps are kay o enabling the clean energy transition and echieving the EU's carbon neutraiity

From mid 2022: Q1 2023 EC endorses June 2023: EHPA Q4 2023:
EHPA stresses: "We and announces Heat launches Heat Pump Adoption of EC
need a heat pump Pump Action Plan + Accelerator Heat Pump
accelerator” dedicated webpage Action Plan

| >
****

*
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Heat Pump Accelerator to reach 60 million heat pumps by 2030

EU Heat Pump  =eh:
Accelerator

A joint plan for boosting heat
pump deployment and meeting
the REPowerEU targets

Make clean heating
the standard

. Support European
industry leadership

Increase energy system integration |

with flexible heat pumps

Make it easier
for consumers

Develop the required
skills and workforce

Kadri Simson &
a7 @KadriSimson

I met with @helloheatpumps & the European Climate Foundation who
handed me their “Heat pump accelerator” - a joint plan for boosting the
deployment of #heatpumps.

We are working on a heat pump action plan, which we aim to deliver by
the end of 2023. This input will help us a lot.

& EHPA and 2 others



1. Make clean heating the standard

®® o4
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s 4
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Ecodesign

Energy
Performance
of Buildings
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National level

-

Current or announced ban on
fossil heating equipment

B Oiand gas - all buildings
B Oil and gas - new buikdings

LAUSTRIA

banning oil wnd gas hesters from 2023 in sew bulkdngs and on

Banning oiicoal baters = enating bulkdngs

208.60M

bulidings and renovated ones rom 2022 Gan cosesection ban far
-y i romm 2021 and gae

‘connection ban for ail new busildings in Flanders from 2025, For

Watoria, 50 bans have bean snecunced

10ENMARK

i

o balers i new Suldings.
S.OERMANY
2026 (rew a0
heating From 2024 RE
Duittting. fuwt boders.
O MELAND
o
2038
TITALY
busbdimgs 162022,
S LUXEMBOURG.
[XF=H
INETHERLANDS
o 2018 From
2026,
T NORWAY
Ban on Ihe uss af a3 and gas lor heating In new and axisting homes
HSLOVAKIA
= by
w3
nux
from 2023 In Scotisnd
10 legisuation Systema




2. Support European Industry is preparing for growth
iIndustry leadership

As of today, more than 5
billion € of investment

<

announced until 2025

Based on press releases by Daikin, Viessmann,
Stiebel-Eltron, Bosch, Panasonic, Vaillant, Hoval,
Ziehl-Abegg, Alfa-Laval, Grundfoss, Wilo, Kensa,
Ariston, Clivet/Midea, etc.

Source: Daikin
10 — The HP Accelerator to speed up the heat transition




3. Make it easier for consumers: importance of the electricity to gas
price ratio i 2 s s

* Kk

* *
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4. Increase energy system Demand side flexibility update:
integration with flexible
heat pumps

L 4

Giving a value to flexibility is
essential to make heat pumps
attractive to end users and
aggregators

12 - I setistictary implementation of Marset Designprovisions Bl weaksrogress [l No resevant measures




5. Develop the required skills and workforce

FOLLOW US

_ ;/?n hp4all

u heatpumpsdall
www.hp4all.eu

HPQALL

Source: skvp.se: Swedish heat pump school
competition winner

13 — The HP Accelerator to speed up the heat transition
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Thank you!

Mélanie Auvray
melanie.auvray@ehpa.org

@helloheatpumps

European Heat Pump Association




g%u ‘Horizon

27/09/2023 1 9h30 - 12h00

SUNHORIZON: Suncoupled

innovative heat pumps
Final conference

Brussels Marriott Hotel Grand Place

This Project has received funding from the European Union's Horizon 2020 Research and Innovation Programme under Grant Agreement N. 818329 -




