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e RENEWABLE ENERGY VALLEYS

™

The development, realization
and roll-out of Renewable

Energy Valleys across Europe
O
A Renewable Energy Valley:

A Al s epositivey y

T

integrates multiple energy carriers;

o

serves multiple end-users;

o

covers the entire chain from generation i via storage, conversion and
distribution i to end-usage;

A optimizes energy fl owso.
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REVT1 stimulates the increase and
integration of RES (wind and solar)
and diversifies energy supplies by
stimulating the production of
hydrogen and green gas.

REVT2 focuses on  the
development and integration of
conversion, storage, and grid-
related technologies.

REVT3 focuses on the
implementation of smart renewable
energy solutions by consumers,
that often operate as prosumers,
across various sectors.

REVT4 is involved with the
monltorlnfg, optimization,  and
control of the energy system in the
Flagship Valley.

REVTS is an interlinking track that

focuses on  stakeholder
engagement, business models,
overnance structures and

egal/policy dimensions.

.
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RENEWABLE ENERGY VALLEYS
™

REFORMERS Flagship
Valley

Boekelermeer business park

@)
1.
2. Ov e r ddenséresidential zone
3. He i | lglutey esidential district
4,

He i | iadodrial sector

5. Zui ds c h eurahegiond s
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Towards Europeodos first Renewabl ldelldon e

o
The Flaship Valley is a medium-sized region including 300 business facilities and 3000 households connected to

a communal energy grid that ser veisnovattnsSREFORMERSO t es
Existing Renewable Existing natural gas Energy Innovation Park : :
Energy Sources J assets J Alkmaar J Grid Congestion L

A Solar PV Potential application for the Breeding ground for Energy- Hindering the energy

A Wind turbines storage and distribution of Innovations with a focus on transition, regional
A Bio-Energy Plant renewable energy carriers green molecules development and economic
prosperity

A Biomethane production

‘e
‘%% REFORMERS Funded by
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.
.
L]
by
-

REFORMERS

El2.371 Individual
batteries

El2.371 Collective
battery

El1.47 Unlocking RES
assets (bioenergy plant)

EI3.3 1 Battery integrated
EV charger
EI3.47 BEV integration

El2.17 H2 infrastructure
El3.4 1 FCEV integration

El2.57 VLES battery
El3.27 P2P energy
exchange

ElI1.17 HYNOCA
EIl.27 BCCU
El2.17 H2 infrastructure
2.21 Hybrid electrolyser
El2.47 Flow battery
El2.571 Battery InVesta
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Satellite Valleys, Digital Twins and Toolboxes

o

By demonstrating the feasibility and benefits of such an integrated approach in the Flagship Valley, the project sets a blueprint
for the development of REVs everywhere, paving the way for a future where renewable energy is not just accessible but integral
to Europe's energy landscape.

@ Western Macedonia (WM), Greece m>

Greater Poland Energy Valley

REFORMERS will combine and

integrate mature and innovative

technologies for the generation,
storage, and distribution of

DITIGAL TWIN renewable energy, with the

support of novel algorithms and a

digital twin

@ Tolosaldea, Spain
The toolbox aim to provide a set
of feasible scenarios that meet the

@ Murau district, Austria
. s energy needs of all users, thus
e Delft Region, Netherlands = g . gy_ : )
REV increasing effective decision

Toolbox making, acceptance and
@ Region of DDS, Belgium

appropriation
N .. .ropean Union

EEEEEEEEEEEEEEEEEEEEEE



.. . + REFORMERS reformers-energyvalleys.eu

* RENEWABLE ENERGY VALLEYS
™

Thanks for your attention!
O

l.sanderink@newenergycoalition.org

LinkedIn Website

= W™

A
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REFORMERS

o
The Horizon Europe program, project timelines, fundings & consortium

Horizon Europe program Duration Fundings Consortium
HORIZON EUROPE Start date: Total: Partners:
PROGRAMME November 1, 2023 23.207.069,00 27 consortium members

HORIZON-CL5-2023-D3-01-01 End date: Eu Contribution: Countries:

Italy, Germany and Switzerland

‘e
X + REFORMERS Funded by ,
v ', RENEWABLE ENERGY VALLEYS the European Union 14



https://cordis.europa.eu/project/id/101136211
https://cordis.europa.eu/project/id/101136211
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° RENEWABLE ENERGY VALLEYS
™

The development
of the Flagship
Valley

O

Year-by-year deployment of
Energy-Innovations and interactions
in the FV
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Residential Project Termijen

PCM storage with PVT and heat pump (HP)
a challenge for a new concept

Basic concept
Vs v won s | T S— p ]
—) | Bl |— e@raMd (& |
11|l . lac bipseruel ECC This part

’ égg&" B HF:{.-._-I For this presentation

| e .

eege ! ’ !

' :

Caweate ' : :
Tneean | 4 |
¢ > mnily (!Xa-; :

1 Favbaw am .

- e o= o & |
: .
| |
[ [
[ [
[ |

@ neromuens [

.
‘8% REFORMERS Funded by
v s RENEWABLE ENERGY VALLEYS the European Union




ThumbsUp
On the spotlight

Juan Carlos

del Castillo
Technical Coordinator
CARTIF

Emilia Pisani
Project Manager
RISE
Moderator

‘8 REFORMERS

RENEWABLE ENERGY VALLEYS

Joep Sanderink
Project Manager
New Energy Coalition

Harm Hofman
R&D Manager
Duurzaam Heiloo

)
Keynote listener

Carsten Wemhoner
Project Manager
OST¢ Eastern Switzerland
University of Applied Science



ThumbsUp

Optimizing Energy Consumption
with TES

Juan Carlos del Castillo Garcia, CAR
Thursday 4th March 2025, 5th General Assembly




ThumbsUp
PHASE |

FractLES/SorTES development for
intraday/up to 4 weeks use

PHASE lI

Validation/Demonstration
campaigns to reach a TRL6/TRL7

PHASE Il

Replication campaign to study
further impact of the solutions in
up to 5 replication sites

Applications to H&C and DHW  at
different levels and with the most
suitable module combination

Dedicated studies of the impact at
DHN and electric grid level




ThumbsUp

Key Features of the demo sites

Location

Type of building

Heating Power (kW)
Cooling Power (kW)
PV installation (kW)

Heat Pump

DHN

FractLES Heating Capacity (kWh)
FractLES DHW Capacity (kWh)
FractLES Cooling Capacity (kWh)
SorTES Capacity (kWh)

Validation Site
Boecillo, Spain

Industrial & Offices

101,5
77
45

1 x 14 (Centralized

1 x 9 (Distributed)

1x9+1x14
20

Pilot 1 Pilot 2 Pilot 3 Ee
Valladolid, Spain | Valladolid, Spain | Goteborg, Sweden
Residential. Single Residential. Residential.
family Apartments Apartments
7,65 240 18
7,91 - -
4,2 40 18
Supply- 122
Return- 60

6 x 14 (Centralized
2 x 9 (Distributed)
1 x 9 (Centralized 2 x 9 (Centralized) 4 x 14 (Centralized

5 x 9 (Distributed)
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® Photovoltaic production
\ _ Heating Demand /’ A

4

Energy consumed by
\ the heat pump to the
electrical grid

Power/ Thermal power

Power/ Thermal

\
\
\
\

Hour (A day) ’ Hour (A day)
8:001 9:00 h It is expected:

6:00 h A To store the excess photovoltaic energy
' current l:> expected scenario A Eliminate/Reduce HP's electricity consumption

. in the mornings by replacing it with the energy
scenario stored in the PCM

I
I
I
I
I
|
I
|
|
I
|

|

1

[
1
I




ThumbsUp sorTES & FractLES
Control Strategies

Charging Phase

SorTES

é )
Charge during off-

peak tariff (cost
minimization )

Discharging Phase

FractLES

e

\. J

e )
Reduceelectricity
consumption from

the grid

\.

Charge with PV
surplus

(f 0 >0 )

~\

J

e

K(min 2h discharge))

\.

Reduceelectricity
consumption from
the grid

~\
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SOrTES & FractLES
Specific Control Strategies

SorTES FractLES

A Works under any Temperature conditions A PCM must be adapted to the Temperature conditions

TESCapacity & Application Analysis

Determine thermal power threshold :

A Heat Pump (Centralized TES)
A AHU or radiant/refreshing floor (Distributed TES)

Goal: Minimize grid electricity consumption & maximize Heat Pump efficiency
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Example of CARTIF IlI Building:
Charge and Discharge Centralized/Distributed FractLESand SorTES

mut {
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Expected outcomes & relevant impacts

High energy densities up to CAPEX of UK Y z v |
65kWh/m3 and 120kWh/m3 | Y Y z vfar&ractLES and
for FractLES and sorTES SorTES

Compactness Reliability

Modular TES Peak shifting of RES,

potential heat exchange with
\ DHN and other buildings
Cost competitiveness

Different scales Easily coupable & installation

Low temperature to HP flexibility
distributions H&C

_ [ In at least 1,000 building across Europe ]
[ Trigger an investment of at least| Y Y, ]z
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Thank you!

Juan Carlos del Castillo Garcia, CAR

Learn more at
thumbsupstorage.eu

taae @ @ThumbsUpTES

* THUMBS UP
% project GA101096921
funded by the European Union
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Technology Collaboration Programme
by 2Q

IEA HPT ANNEX 61

Heat Pumps in Positive Enefistricts

Energy Valleys, Heat pumps and €& humbs up Knowledge Exchange Forum
March 20, 2025, Zoom
Carsten Wemhoener, Operating Agent IEA HPT Annex 61

www.heatpumpingtechnologies.or@



Technology Collaboration Programme
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Overview IEA HPT Annex 61

A6 countries, 13 Institutions, 14 monitoring plants

iy 1+

A Scope: Districts of-85 buildings, new built/retrofit, focus on residential/office

1 State-of-the-art 2 Generic HP 3 Techno-econo-
analysis systems mic analysis

¢ Definition and Frame- e Generic HP system e Detailed analysis of
work for HP in PED from individual building favourable integration
e Technologies and HP- to district level concepts
concepts in existing e Top-level integration e System modelling and
PED categories & detailed validation

4 Case studies
and Monitoring

e Case studies for HP
integration in clusters
and districts

e Evaluation of HP per-
formance in real
operation

¢ |dentification and appli-
cation of optimisation
potentials

e \alidation data for
simulation models

www.heatpumpingtechnologies.or@

e Legal & policy system concepts  Design and control
regulations/barriers e Archetype PED for studies of larger

e Boundary conditions new built, mixed use centralised HP
for system analysis and retrofit context « Storage integration
e Cross-country compa- [l ® Technology evaluation and energy flexibility
rison of HP in PED and description potentials




Technology Collaboration Programme
byl2Q

Task 2 Generic systems

Heat pump integratior

lfv E:&.é‘myﬁ’n

Decentralised HP
on individual
building level

®



Technology Collaboration Programme
byl2Q

Task 3/4- Simulation and monitoring
Modelling/Simulation and Monitoring

Collective heat source
system of the HP

Centralised HP

for cluster and
district supply

Decentralised HP
on individual
building level

Electric connection Semi-centralised solution —
of buildings only combination of central and
decentralised HP




Technology Collaboration Programme
byl2Q

AI’C h etype P E D ?E«:gﬁﬁg universitat

™ innsbruck

Arbeitsbereich far
Energieeffizientes Bauen

ABuilding type characteristic for Archetype PED

Building types with geometric characteristics.

SFH sMFH IMFH office Hotel
No. of stories / [-] 2 3 10 8 3
Gross floor area / [m2] 180 544 1 660 1 375 840
Treated area, At / [m?] 144 435 1 358 1100 672 )
Window-to-wall-ratio / [%] 9 11 12 45 40
Available area for on-site PV (roof) / 54 109 166 103 168
[m?]
Available area for BIPV (facade) / 24 64 168 132 60
[n12 ] Hypothesis: Office have the same constructions /from Tabula) as IMEH and Hotel as SMFH

@)



Technology Collaboration Programme
byl2Q

B universitat
™ innsbruck

Arbeitsbereich far
Energieeffizientes Bauen

OLAR

Archetype PED E

e tmrtansl Lt Crery Sty

AArchetype PED and characteristic load curve generation

Target HD / [kWh/m?gra/a] of the buildings with different envelope qualities
(NEW w/ and w/o MVHR, BEST, DEEP, BAU), SP = 20 °C [39].

Envelope quality SFH sMFH IMFH Office Hotel
BAU w/o MHVR 56.0 47.0 39.0 32.0

DEEP w/o MHVR 48.4 38.9 33.8 -

BEST w/ MVHR 29.6 24.1 21.2 20.0

NEW w/o0 MVHR 30.0 25.0 21.0 —

NEW w/ MVHR 10.0 9.0 9.0 14.0

@)



Technology Collaboration Programme
byl2Q

Archetype PED

SOLAR
ENERGY
Advances

e tmrtansl Lt Crery Sty

B universitat
™ innsbruck

Arbeitsbereich far
Energieeffizientes Bauen

AArchetype PED as combination of different building type and technology

Definition of six different “Archetype PEDs” with different energy levels (as from

Table 4) and HVAC systems.

PED Name Energy Building Type HVAC PV

No. Level System

1 SFH new NEW SFH 100 % A/W-HP roof (+

2 SFH DEEP GW-HP facade)
renovated

3 Mixed NEW SFH 50 %, sMFH A/W-HP roof +
residential 40 %, IMFH 10 facade
new %

4 MFH BEST sMFH 50 %,
renovated IMFH 50 %

5 Mixed new NEW sMFH 40 %, GW-HP

6 Mixed BAU IMFH 30 %,
renovated office 30 %

@)
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byl2Q

B W universitat

Archetype PED bueioy ) & innsbruck

BT iy Arbeitsbereich fur
Energieeffizientes Bauen

AEvaluation Archetype PED by characteristic load curves

i w/o battery 1 w battery
0 0 \ — —_— _
-1 AF
-2} a2
e o
a a
3k 3F
PED 1 PED 1
PED 2 PED 2
PED 3 PED 3
4T PED 4 -4r PED 4
PED 5 PED 5
PED 6 PED6
_5 1 1 1 1 1 1 1 1 _5 1 1 1 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000
t/[h] t/[h]

®



Technology Collaboration Programme
byl2Q

Archetype PED HiEY

he bt e ey Sacty

M universitat
¥ innsbruck

Arbeitsbereich fur
Energieeffizientes Bauen

AMeasures winter energy and power gap (load mismatch production/consumption)

0.7

Best w/o PV Global optimum
® o oo = (BEST, GW-HP, PV+BIPV, Bat)

| VA : U4 oo o = Best A/W-HP

05| A/W-HP o . Best BAU
. GW-HP -
:‘a 0.4}
E'h a Best DE Reference: PED 4 in BAU quality,
E 0.3+ Envelope: with DE for SH and DHW and w/o PV
< DEEP-BEST Best DE: BEST, large PV and Battery

021 Best w/o PV: BEST with GW heat pump

O O
0.1} > : .
Reference o Onp @tery https://doi.org/10.1016/j.seja.2024.100081
\OE | PVT a

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 @

Awel,gridlwel,grid,ref I
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B universitat
innsbruck

Arbeitsbereich fur
Energieeffizientes Bauen

SOLAR

Conclusions ENERGY

e bt L ey Sacty

APED on the building footprint only possible for new or deep renovated SFH and sMF

At 95 02y OSLJia YIS asSyasS T2NJ RSSLISNI dzy

AAlso for PEDs the load mismatch between summer production and winter consump
(winter gap) is a topic

AMinimisingenergy demand is crucial for sustainable and resilient energy system

ALoad management and storage as additional measure when efficiency has been ex

Alntegrated planning of building and system technology is a prerequisite

AKnowledge of load curves and renewable potential can support early design stage

@



Technology Collaboration Programme
byl2Q

wcowa Oost IET it
Sunstore

National Swiss project

ARetrofit solution for heating buffer storage to increase
storage capacity with macrencapsulated PCM (PC at4)

Obijectives
Alncrease PV setfonsumption in combination with heat pump
Alncrease seasonal performance factor of the heat pump

AMonitoring of 3 heating periods (HP) to gather experience with PCM
A1st HP with water storage (reference),
A2ndand 39 HP with PCM storage




Technology Collaboration Programme
byl2Q

® )
w CoWa Oost IET it
Sunstore

Overview Monitoring plant

ASite at an altitude of 1278 m in Swiss mountains
APV capacity: 1KW, orientation westg east

AHeat demand 100 KWh/dyr

AElectricity consumption 4000 kWh/a
AEstimated DHW of 180 I/d, 1655 °C

AHeat pump capacity of 5.7 to kW,

AHeating buffer storage of max. 14 kWh (@°69)
(calculated capacity with PCM 39.1 kWh (@ Gp

@)



