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Title

Efficient thermal management of IT server rooms in tertiary buildings

Waste heat recovery from data centres: coupling heat on wheels solution with
thermochemical seasonal storage

MODERATOR: Immersion Cooling & Advanced Materials for Heat Recovery from Data
Centers

PARMENIDES: Flexibility activation through hybrid energy storage and trade-off
management

RE-WITCH -The coolest cold from the cleanest heat

The role of thermal storages to enhance flexibility in heating and cooling

SENERGY NETS - Application of pandaprosumer models to the Canavese Demo site
Push2Heat: pushing forward the market potentials of Heat Upgrade Technologies
Electrified heating and cooling solutions to improve energy efficiency and demand flexibility

Heat Marriage: Thermal Connection of Data Centres and Buildings
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Your moderators for today are:
Valeria Palomba & Rossano Scoccia

This workshop Is facilitated by:
Fausto Sainz & Sander Smit
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Hycool-it overview

IT server rooms in tertiary buildings (e.g., Hospitals, Universities):

a) Quite common in EU (25 racks on average)

b) Energyintensive (peakpower & operational time)

c) Conventional CRACsystemis not the most efficient solution (PUEL1.5 + 1.8)
d) Available waste heat normally not recovered / exploited

HYCOOL-IT aim is to develop a set of processes supported by both digital and
technical equipment innovative solutions for an efficient and reliable
development of IT Server Rooms for advanced tertiary buildings , with a
special focus on its replicability through standardisation
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Hycool-it overview

Hycool -IT is a 3-year research and innovation project involving 9 partners
from 6 European countries

=:: HYCOOL-IT
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Key objectives of Hycool-it

0

(@4

O«

O«

Building Digital Twin (BDT) PasS solution to optimize design, operation and

maintenance of advanced server rooms, including waste heat recovery,
following a standardized approach for energy modelling (SimBOTs );

Innovative Rack-Integrated Adsorption Chiller to cool liquid-cooled servers
and provide free air-conditioning to the server room;

Validation in laboratory and real operating conditions;

Engineering guidelines, standards, market analysis, business models.
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Key results: BDT PaaS
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Key results: BDT PaaS

0 Real-time data processing
in the BDT architecture is
performed to allow
integration of physical
(sensors, actuators) and
digital (information,
simulation) layers for
continuous system
monitoring and
optimisation
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Key results: Rack-integrated Adsorption Chiller

O Rack-integrated adsorption chiller for waste-heat powered server cooling is developed and
optimized to carry out efficient liquid cooling of IT servers and, simultaneously, provide
cooling to the server room itself in a compact, self-contained, and cost-effective way
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Key results: pilot building @ Polimi

0 Renovation of server room cooling system (in-row coolers, chillers, BDT for
comissioning and operational optimization) including waste heat recovery for
building space heating

Server room Cooling plant University building

32 racks (100+ 2 large chillers 2 large boilers for SH
kW.,) with free cooling 1 heat pump (180 kW),
12 i;-row coolers 1 emergency using the cooling plant

generator water as heat source
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Key learnings/recommendations

0 Cooling system design and operation optimizable
3 In-row coolers with higher effectiveness can lead to higher temperature in chiller water loop;
3 The free-cooling Vs compression cooling transition, chillers partial load key for high SEER;
3 Model Predictive Control based controller to optimize off-design conditions.

Waste heat recovery beneficial even if a small percentage of the available
waste heat is recycled

3 Energy savings (natural gas for boilers) and associated environmental benefits (CO2 savings);
3 Financial savings on OPEX can easily justify the CAPEX increase.

Waste heat utilization can increase through district heating and adsorption
cooling

3 Inthe future, waste heat from adsorption coolingat30°C coul d make O&éeasi er
in DH networks.

O«

O«
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Thank you

Contact details 'Eii: HYCOOL-IT

www.hycoolit-project.eu memson
rossano.scoccia@polimi.it 23R5Eh FoRIT NeRASTRUCTURES

marcello.aprile@polimi.it
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Waste heat recovery from data centres:
coupling heat on wheels solution with
thermochemical seasonal storage

Matteo Porta (Rina Consulting)
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Project overview

The THUNDER Project aims at developugjainable Waste Heat RecovefyWHR) and
implementing an effectiv&easonal Thermal Storad€TS) to supply thHeistrict
Heating Network(DHN) and at the same time provide@oling serviceo the DCs.

Non-toxic, non-harmful sorption materials to reduce
volumes, increase energy density and round trip

high efficiency seasonal thermal storage enabling a
better performing coupling between DCs and DHNs

Sector coupling abilitation @
% s

UNIVERSITA
% | beau st
FIRENZE
oier
oo

Advanced Control Logics

MPC and ML based control logics able to define the
best management strategies to control the systems
minimizing operative costs

Novel business and financial models
High operational flexibility introducing new
possibility in business relationship between DCs and
DHNs

Thermochemical storage + High T HP
efficient and compact storage solution able to exploit
the low-grade quality waste thermal fluxes from data
centers in combination with high temperature HP

: E - Stakeholder engagement & replicability
" THUNDER Ter_\ r_eplication sites and co-creation workshops and
trainings
THermochemical storage Utilization eNabling
Data centre seasonal Energy Recovery
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Key objectives of the project

Obj 1 7 Waste Heat recovery and High temperature HP
Obj 2 1T TCM Seasonal Storage
Obj 3 T Solar driven ejector thermocompression vacuum

Obj 4 1 Advanced control logic for system optimization

o T Do o I»

Obj 5 T Sustainability assessment plan covering operational and life cycle perspectives
(LCA, LCC) to have a holistic view of the impacts achieved by the innovative solutions

A Obj 6 - Value chain integration to foster THUNDER replication
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Key results of the project
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Key results of the project
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Key results of the project

%Connecﬁons for HTHP Q

Connections for AHU:

Waterlo luumm’ S

.
| K

e
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Key results of the project

Plenum

Ultrasonic
humidifier

Adsorption column

e Modulating fan

.0

Modulating electric heater
TCM Test section
Combined T and RH sensor

Temperature probe (TC)

Flow meter

%@GQE

Modulating valve for water
content control
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Key learnings/recommendations

«

Thunder project targets Composite ThermoChemical Materials based on Hydrated Salts on Hosts Matrix

PCM-Products first proposal
Thermo Chemical Material TCM-71 TCM-65 TCM-110 TCM-72 TCM-127 TCM-113 TCM-28 TCM-122 TCM-250 . . .
- First selection:

Energy Capacity (lit) (GJ/m3) 3.10 130 2.03 2.22 2.48 2.29 227 2.49 -
Dehydration Temp (deg C)* 71 65 110 72 127 113 28 122 >150° C ( H H C C )
Dehydration Mechanism * 630 1530 230 330 621 630 721 60 - T M71 Verm|CUIlte + a I2
Density (hydrate) 15 20 16 15 1.5 15 1.7 2.4 -
Dens:t:(anhvd) 2.15 243 346 2.07 2.32 2.30 2.66 4.22 TCM81 (Ve rm icu Iite + caBrz)
Energy Capacity per kg (k)/kg)® 1442 535 587 1072 1069 996 853 590 30"
salt loading on absorbent (as anhyd) (%)* 68 62 70 57 40 54 46 67 -
Bulk Density of salt/absorbent TCM (drvld 0.221 0.215 0.307 0.217 0.221 0.249 0.200 0.297 0.64
Energy Deﬂ& ;idll]' 217 7 126 133 94 134 78 117 307 » .
snergy ensiy (/) T N M M New TCM Material based on composite based on
Energy Density (RT-h/USG) 0.065 0.021 0.038 0.040 0.028 0.040 0.023 0.035 0.092
Energy Density (Btu/USG) 778 256 453 a76 339 481 282 421 1102

host matrices: Silica Gel, Zeolite, Vermiculite;
and salts:

TCM’s Targets:
Performance:
« ED > 60 kWh/m3 (pointing double)

_ CaBr, 2.67 74 81
Price SrBr, 1.99 54

* Minimize production costs KoCO, 1.56 69
LiCl 2.08 72



SUSTAINABLE
<> THUNDER NGB R 2055

Key learnings/recommendations

! DC-PCM I PCM Charge el —(F A
Connection Copnection I @
: I n TCS-HTH
! l Lo q—= | TCS Chargo O+ O OHN-HTHP
I I .
! QO »riRI : | RConnectjon coryc ‘ [}lscharg'e
! — cover [—— @ ® : [ ‘ P> Gonnection
I L 0N 1 1! g [
| Data :__ ] : I | I - X I
oee | R 11 8- :
: Cooling ! i I : : 00— !
iX it ! [V IHTHP
1 1 y |
I o\i‘-‘ i : : I 0 :Discharge
! T ~ L | I
I T OO0 : I
| Eva | L=
! 55%&:--."_:.1 | il’
| EEE= I
I I
I I
I

, ) I
> — HI N B 1 1

M I

PCM | / TCS-HTHP !
Dischhrg Disharge |
|

DISTRICT HEATING AREA Con nection



SUSTAINABLE
<2 THUNDER ﬂﬂr@PLACES 2025

Thank you

matteo.porta@rina.org
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Immersion Cooling and Advanced Materials
for Heat Recovery from Data Centers

— .

Yannick Krabben,
Competence Centre for Thermal Energy Storage,
Lucerne University of Applied Sciences and Arts

Lucerne University
H S Lu of Applied Sciences
and Arts

THERMAL ENERGY STORAGE
www.hslu.ch/tes
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MODERATOROSs key objectives

A Development and demonstration of an integrated prototype unit based on an immersion cooling system combined with novel and highly
efficient long-term storage materials and systems

A On-site demonstration of different exploitation options (space heating, hot water production, electricity generation) of the recovered heat

COOLING SYSTEM

ﬁcgi%; ) Three key elements ensuring the heat recovery and its storage over extended
( HeH EFFENCY periods of time:

3 \;’ o 1. immersion cooling system

. 2. innovative phase-change material (PCM) for heat storage

3. highly efficient multilayered insulation coupled with an electricity conversion
4 system (Rankine cycle-based)

V MODULARITY: The modular design approach allows easy and straightforward scale-up. It can find applications in small (few kW) to large
(several MW) data centers, on a site-by-site basis.

V SIMPLICITY: Direct installation in any location (indoors or outdoors) without heavy facilities requirements.

V SUSTAINABILITY: Safe and clean for human health and the environment, exploiting recycled materials and being a by definition zero-effluent

concept.



MODERAT O®asertium
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Project ID : 101136156

Topic : HORIZON-CL5-2023-D3-01-09

Project duration

1 1/1/2024 7 31/12/2027

¥ gerosion... - !

Partner Country Role

1 CERTH Greece Coordinator

2| SYNAPSECOM Greece Beneficiary

3 HYSYTECH Italy Beneficiary

4 SINTEF Norway Beneficiary

5 DREVEN Belgium Beneficiary

6 OPHIOLITE Norway Beneficiary

7 ITA Greece Beneficiary

8 GEROSION Iceland Beneficiary

9 ELECTRA Greece Beneficiary
10 HSLU Switzerland |Associated Partner
11 COWA Switzerland |Associated Partner
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11 partners (3 research organizations, 8 SMEs) with experience on
material science, system design,
operation, modeling and simulation, technoeconomic, environmental
and socioeconomic assessment, roadmap design, dissemination and

communication, etc.

process engineering,

systems
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WP3-Waste -heat recovery systems development

[M1-M48]

Objectives:

A Development of formulations Phase Change
Materials (PCM) and optimization of their
characterization for the demo particularities

A Development of a customized waste-heat recovery

system to optimize the integration potential with the
immersion cooling system

A Development of a multi-layer hyper-insulation
material to minimize the heat loss from pipes and
heat storage system

A Development of a modular heat storage system for
use under changing climate conditions

A validation and qualification of the modular seasonal
heat storage system at TRL8

WP3 progress

[ﬁ Task 3.17 Materials identification and testing ~ [HSLU, M1 T M16]| completed

D3.17 Report on PCM formulation and properties characterization
[M12, HSLU]

GED Task 3.2 i System design and commissioning [COWA, M16 1 M24]

D3.2'1 Report on the design specifications of the waste-heat recovery unit and
developed prototype [M24, COWA]

[fa Task 3.3 T Multi -layer insulation material for TES [OPH, M3 T M30]
D3.3 1 Report on insulation material [M24, OPH]

Eﬁ Task 3.4 i Modular heat storage system for seasonal
storage [COWA, M6 i M30]
D3.41 Modular TES prototype [M30, COWA]

Eﬁ Task 3.5 7 Evaluation of performance, wear and
maintenance requirements [GER, M12 T M36]

D3.51 Report on performance, wear and maintenance [M36, GER]

Eﬁ Task 3.6 i System operation, optimization and qualification
[HSLU, M30 1 MA48]

D3.6 1 Qualification of sub components in a modular TES system
[M48, HSLU]




Material Development

Task 3.1 7 Materials identification and testing  [M1 1 M12, HSLU]

Two PCM Materials identified and tested: PCM 58 / PCM 45

e

Material Melting temperature (°C) | Enthalpy (J/g) Thermal Stability Corrosion Safe Remarks

0 |vincatous R e
PCM 58 ~58 260 igr?%ggs S Minicel | & (COWA verified) sﬁ)'foct;%iﬁm for
o e 250 comploret in Minicell | (COWAverfied) | S®ected frstfor

Thermal Performance )

- Onset of melting: ~44 QA

- Peaktransition: 49 QA )
- End of phase change: ~50 QA
Latent Heat Capacity

- Total latent heat: 151.14 J/g )
- Gradual enthalpy increase up to 48 (A 30.41 J/g
- Sharp enthalpy peak confirms

efficient phase transition

160

140

120

Enthalpy in J/gK
. = o) 6
(=] (=] (= (=]

2
S

N 8 s
42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57

Temperature in °C
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Results Material Tests PCM45
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Results Material Tests PCM45
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Prototype Development

G

Task 3.4 T Modular heat storage system for seasonal storage

[M6 i M30, COWA]
Objective

Development of prototype with outputs from T3.2 and T3.3 and simulated data
from T5.2. Output milestone M3.2 5 m® modular TES for coupling with WHR

system.
Progress M6 -18

A Focus on connection design of the pilot

A The design of the prototype ensures modularity and expandability for the pilot.
A The flow and pressure distribution have been validated.

A The power and pressure drop are quantified.

Next M18-30

A Finalize system design (number of storage module and series/parallel

connections)
A Parts list and ordering
A Create assembly plan

Prototype to measure power,
pressure loss and flow
distribution in HEX
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Single COMPACT Cell DHW 48
Height mm 1400
Width mm 600
Depth mm 340
Weight kg 262
Storage capacity per m? kwh/m3 70
Manx. storage capacity' charged to kwh /i3
55°C[65°C
Nominal storage capacity? charged kwh 10/12
to 65°C/65°C
Max. draw-off volume? V., charged to L 350/410
55°C/65°C
Nominal draw-off volume2V,; L 310/370
charged to 55°C[65°C
Discharge temperature °C 45
Energy label? B
Possible water flow rate L/min 25
Pressure drop at max. flow rate kPa 48
Minimum operating pressure bar 15
Maximum operating pressure bar 6
Maximum operating temperature °C 75
Standar

Compatible heat pumps

dHP
Min. supply temperature °C 57
Min. return temperature °C 52

Design of scalable
prototype assembly
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Key Learnings

O«

Two PCM Materials with stability >1000 cycles
Mini Cell as valid test setup

Importance of PCM characterization at volume size close to the application
Eutectics as melting point depressants

Optimization of melting point for use in immersion cooled systems

O¢ O¢ O¢ O«
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13th Swiss Symposium Seasonal Thermal Energy Storage (STES)

Heat Happens

- in buildings, industry and
R Friday,
across districts. But do we
5 30t January
always know which storage 2026
solutions are the right fit? .

13th Swiss Symposium Thermal Energy Storage

AMore Information:

THERMAL ENERGY STORAGE
www.hslu.ch/tes

Competence Center Thermal Energy Storage - CCTES
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Thank you

Yannick Krabben, Lucerne University of Applied Sciences and Arts
yannick.krabben@hslu.ch
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PARMENIDES: Flexibility activation
through hybrid energy storage and
trade-off management

Lorenz Payonga
KTH Royal Institute of Technology
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Project overview

0 Plug&plAy eneRgy ManagEmeNt for hybrID Energy Storage (PARMENIDES)
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PARMENIDE!
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Key objectives of the project

Objective 1: New Ontology
Create a new ontology PARMENIDES Energy Community Ontology (PECO), with a
focus on electricity and heating domains

Objective 2: Energy Management System (EMS)

Develop a new generation EMS utilizing the PARMENIDES Energy Community
Ontology as knowledge base supporting use cases related to energy communities
and Hybrid Energy Storage Systems

Objective 3: Secure and Reliable Data Exchange
Define an information and communication architecture, enabling an interoperable,
and secure exchange of data and instructions



r

PARMENIDES

Project pilots

A

A
BN PILOT A
A Gasen
A Heimschuh

A

2 municipalities, grid of
Energienetze Steiermark
GmbH (DSO) with diverse
infrastructures

Primary emphasis on the
electricity sector and
requirements from
distribution grid

Fully automated use cases
for grid -supporting

behavior of energy
communities

Grid Capacity
Management A
EMS4HESS A HESS

BB s\weDisH
EEE o7

A Stockholm (KTH)
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Assess the flexibility
potential of residents in
a multi-apartment building
at KTH in Stockholm

Demonstrate the flexibility
that electrical and

thermal storage can
provide at different time
scales

Flexibility strategies to
be employed

Technology

constraints , user
preferences and
behavior are considered
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PARMENIDES at the Swedish Pilot

FLEXIBILITY REQUIRED

Flexibility Evaluation

Consumption/Production Monitoring
Environmental Conditions Monitoring

External Data Acquisition FifmErEEn iy Flexibility Allocation Flexibility Activation

HESS Monitoring

Benchmark Forecast

o) Flexibility activation use case to gﬂ@
examine trade-offs among -
competing/complementary 1 s

. objectives Y, o

O Main method: trade-off

=7 <4

exploration/exploitation
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~——

Hybrid Energy Storage System (HESS)
Testbench at Granryd Lab, KTH
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Trade-off analysis and management

Training Stage
@ Stagel [ Stage2 [I@O Stage3

g 100 Z:% Il n a simulated enviro
£ o & O Adaptive control in simulation
O Trade-offs shown in energy cost
K oss g and comfort
€| e fow totel 0,32 flow totat .20
7 Next steps:
gz" N * > T ] O Implementation on the HESS
§ 19 ‘ Testbench (2 thermal + 1 electrical
L e < HESS) using multi-apartment
Payonga, Madani, and Stefan (2025). Curriculum-based Reinforcement bUIldlng data

Learning for Flexibility Evaluation in Buildings. IEEE PES-IM 2026
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Other project results

e
Electrical Grid I
0 AR | A
Energy Community W & (etonesadl GRSy oo Vo SHIPEN (v’
-10 ' ‘ '
Energy Community o .
Flexibility Request Incentives
- Jn" 12! 6/25 06/26 00-00 0:00 06/27 12:00
= value A d Exchanged Active Power — value AustralGasen|Grid qedAssets|Exported Actve Energy
Assets HESS = vk v
085 e g
08 : .
Operation 75 A oty | \
Schedules . (N e o y A
085 A 4

Forecasts

Sub-domains covered by PECO

055 - A \ r feesennd
. Energy community and its members o

@ Energy assets

@ Flexivility signals

O Prosumer goals and engagement

O PARMENIDES Energy Community Ontology (PECO)
0

Energy Management System for Hybrid Energy Storage System (EMS4HESS)
integrated with AIT Grid Capacity Management (GCM)
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Key learnings/recommendations

0

O«

O«

Trade-offs among optimization objectives/preferences can be measured and
managed

Awareness of trade-offs can encourage participation of stakeholders in

flexibility provision

PARMENI DESG6s application mostly focu:
perspectives of energy communities; extendible to other industries
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@ www.parmenides-project.eu ) @PARMENIDES_EU
n/nn PARMENIDES Project R® Parmenides project EU
Lorenz Ray Payonga
payonga@kth.se
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RE-WITCH

the coolest cold from
the cleanest heat

Valeria Palomba

RE WITCH

ole t old from
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Project overview

Project duration : 48 months i Jan 2024 / Dec
2027

Partners : 26 from 10 countries including UK
and Switzerland

“E'miloil

STARR -




Key objectives of the project

RE-WITCH aims at developing and demonstrating up to TRL7 innovative efficient
thermally -driven cooling and heating technologies for industrial processes.

e
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_______________________

2
s

The coolest cold from

the cleanest heat

»

RE-WITCH

_________________________

Replication,
exploitation




Key objectives of the project

new generation of ADsorption chillers, more compact and
less expensive, to be either directly integrated in the process
or provided in a containerized solution along with air

compressors

ﬂl_ll—@ SUSTAINABLE
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two new working cycles of  ABsorption
chillers, integrating a mechanical compressor
providing both heating and cooling as well as a
dual evaporator/absorber providing cooling at
different temperature levels and thermal powers

The coolest cold from
the cleanest heat i

Replication,
exploitation

Z

i ,
Innovative technologies - Adsorption and Absorption Demonstration
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Key objectives of the project

Optimized techno-economic integration between low-grade
(<100 °C) industrial waste heat and high-efficiency vacuum

flat plate solar collectors, to drive process cooling generation Complementing the demonstration
and provide process heating with 3 replication sites, covering
_________________________ other possible relevant sectors

The coolest cold from |
the cleanest heat | & " (pulp and paper, DHN-connected

~ industries, data centers),

(m' - investigating RE-WITCH potential
i f?@
E-WITCH

applications and benefits

Replication,
exploitation

Demonstration of the innovative
Ad/Absorption cooling solutions
in 4 demo 'Sites, covering typical
industrial  sestors  with  high
cooling deman (food and
beverage) and on-standard
sectors (pharma, biofuels
production).

.......................

Innovative technologies - Adsorption and Absorption
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Key results of the project T innovative Adsorption

technology

Bl N —
SOURCE —1 mmee REJECTION
NATED New adsorbers:
. pp— COOLING WATER - New design with optimized HEXs
r 1 L and adsorbent material
—

- Cylindrical vessels to reduce the size

_ - ‘ Vacuum valves:
¢ 1 Use of inline valves to reduce volume
J . l l N\ I ' of valves and piping
MODULE1 Sl | | b 1 MODULE 2 ] o
I ! - Magnetic drive pumps:
. } h © Better impeller design to reduce
i \o I L | necessary height above the pumps
’ ] for cavitation issues
|- l o N
4 I ) @ 4 & \
EVAPORATOR LOOP l j CONDENSER LOOP
-— — =
. L]
|
CHILLED HEAT

WATER REJECTION COOLING WATER
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Key results of the project T innovative Adsorption

technology

P&IDlayout of the integration




NEYSPSTAINABLE
PLACES 2025
Key results of the project T innovative Absorption

technology

Generator, Turbo
Condenser & compressor

Water Q,  water/
Condenser u LBr Turbo

>

Vapor pressure

Condenser |

|
T I T T

T, T, T, T,
I High Temperature Lift

—

Hybrid compression-absorption cycle to increase the temperature lift , while the
thermal efficiency of the sorption sub -cycle remains unchanged
Possibility of providing both heating and cooling at the same time.
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Key results of the project T innovative Absorption

technology

Generator Condenser Design based on
- [ S j 4 R IJ(EB""E“DLU baelz
Compressor : |/’E§ \\ (manufacturer Balz \_ .2
variable, on/off kf\ il Py ] h BSNova)
Y 50 kW
7 T T (90/80°C, 30/35°C,
: & N&H 20/16°C)

=
™
1h
\Y
=

Evaporator < v Absorber

open/closed
by pressure difference

- -
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Key learnings/recommendations

0

O«

O«

O¢ O«

Detailed simulations needed for proper design of the thermally driven
technologies

Evaluation of the proper configuration to be used needs a careful analysis of
boundary conditions in the application site

Proper business models are the key to convince industrial stakeholders i >
chiller/heat pump producers need to partner or have agreements with solar
systems manufacturers

BIM-based engineering represents an added value

Replication potential in different industrial sectors is large (agro-food,
pulp&paper, bio-fuel production)
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Thank you

Project coordinator: Andrea Frazzica i andrea.frazzica@cnr.it
Valeria Palomba i valeria.palomba@cnr.it
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DISCUSSION
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/Q 2006 COFFEE
Start again at 10:40

Corgee Vocck
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The role of thermal storages to enhance
flexibility in heating and cooling

Sustainble Places 2025
Milan, 9 October 2025

S T @ R E Marco Rocchetti

Hybrid Services from Advanced (RZM SOIUtlon )

Thermal Energy Storage Systems




Call: HORIZON CL5 2022- D3-01

HYSTOREGrant Agreement n. 101096789
Duration: January20203 - December 2026

18partners from 8 countries

1. ARC (ESP)Coordinator
2. CNR (ITA)

3. KTH (SWE)

4. Rubitherm (GER)

5. AIT (AUT)

6. Ochsner (AUT)

7. Pink (AUT)

8. InovaLab(ITA)

9. STAM (ITA)
10.Sorption Technologies
(GER)

11Maston (SWE)

12.
13.
14.
15.
16.
17.
18.

DCU (IRE)
EURAC (ITA)
R2M (ITA)

UCD (IRE)
Monserrat (ESP)
RAAL (ROU)
EIM (BEL)
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e

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

Develop and validatefour innovative sets of Thermal Energy Storage
concepts, based onPCMand TCM solutions.

The four novel concepts attain different applications:
V Heating and cooling

\/ DHw

\/' Provision of hybrid services (related to heat and power) thanks to amart
aggregatorand anopen-source multi- service platform.
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HYSTORE Objectives & impacts

Allow TES to be coupled and integratedvith grid-level aggregatorsthat can be federated
in the context of both single buildings and local energy communities.

)

o I

S I

AT I

(LTI I

_—

+120% -50% CAPEX Enhanced Competitive with
Energy Density Installation Efforts Batteries
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HYSTORE Context

Connection to the grid that can unlock new demand, lower the cost and

_ increase the performance of TES
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HYSTORE Context
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The HYSTORE demonstration sites

What: PCM HEATING + smart platform
Use case: residential building

Building services: heating

Grid services: peak shaving and shifting,
demand-side management

1 Use Case 4: DUBLIN

E What: TCM H&C + smart platform H
! Use case: heterogeneous complex H
1 (university campus) with high RES share H
. Building services: heating E

i Grid services: higher RES usage,
i peak shaving, balance management

E Replication scope: overall campus
! (30,000 people) and other Northern
+ countries multi-functional buildings

Use Case 1: LANGENWANG

What: PCM-ALL-IN-ONE

Use case: multi-purpose building
Building services: heating,cooling, DHW
Grid services: peak shaving and shifting,
demand-side management

:' Use Case 3: MONTSERRAT
| What: TCM H&C + + low T H&C PCM

i+ smart platform

. Use case: heterogeneous complex with
. high RES share

. Building services: heating and cooling
. Grid services: peak load shifting,

3 frequency and voltage regulation

: Replication scope: overall complex
' (10 buildings) and mid-scale

' DHC (2.5 MWith)

Replication scope: other close mixed
residentiallindustrial districts

- BB - o 05

Use Case 4: DUBLIN Use Case 3: MONTSERRAT Use Case 1: LANGENWANG

t t

DHC
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HYSTORE Outcomes

1. PCM development for
commercially ready
storage

2. PCM Al}in-One unit

3. PCM Low Temperature
heating & cooling
solution

4. PCM heating solution
5. TCM unit

6. Plug and-play
aggregators

Innovative TCM



