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@ WHAT IS THE 2COOL2WASTE
, INITIATIVE?

The 2Cool2Waste
Initiative is a group of
sister projects working
on heating and cooling

solutions to decarbonise
the EU process industry.
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AGENDA

Welcome and strategic remarks, by Sofiane Bari (THERMINATOR)

Mentimeter icebreaker, by Sofiane Bari (THERMINATOR)

10:00 - 10:05
, 10:05 - 10:10

10:10 - 10:45

Panel 1: Cooling without wasting energy: can heat help us cool?
25-minute discussion, 10-minute Q&A

Speakers: Katja Klinar (THERMINATOR) & Uli Jakob (RE-WITCH)
Moderator: Carla Bourne (THERMINATOR)

10:45 - 11:20

Panel 2: Heat pumps: turning low-temperature heat into useful energy
25-minute discussion, 10-minute Q&A

Speakers: Vaishak Somasundaram (GEOSYN), Mateo Sanclemente Lozano
(SUSHEAT) & Michael Strobel (EXQUISHEAT)

Moderator: Uli Jakob (RE-WITCH)

11:20 - 11:55

Panel 3: Energy systems working together: buildings, grids and
flexibility

25-minute discussion, 10-minute Q&A

Speakers: Claudia Vannucchi (SENERGY NETS) & Rongling Li (SEEDS)
Moderator: Sofiane Bari (THERMINATOR)

11:55 -12:00

Wrap up and conclusion, by Sofiane Bari (THERMINATOR)
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@ HOUSEKEEPING RULES

, Welcome to our webinar!

Here's how to make the most of the session:
. Stay Muted - Please keep your mic off unless invited to speak.

Use the Chat - Questions? Thoughts? Drop them in the chat
anytime!

& Raise Your Hand - Want to speak? Use the raise hand feature.

w1 This session is recorded - So we can share the magic with
others later!

‘= Cameras Optional - Feel free to keep your camera on if you'd like
— we |love seeing your faces!

C Be Respectful - We're an inclusive, global community - let’s keep
it kind and constructive.
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S BEFORE WE BEGIN... LET'S
, HEAR FROM YOU!
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PANEL 1

Cooling without

wasting energy:
can heat help us

cool ?

How can advanced cooling and conversion technologies manage hot
surfaces and turn part of their heat into electricity?

What is necessary to exploit waste heat and renewable heat to generate
cold?

ommission
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SPEAKERS

Katja Klinar Dr. Uli Jakob
University of Ljubljana Dr. Jakob energy research (JER)
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@ PYROELECTRICS MERGING WITH
THERMOACOUSTIC

. . 5 )
A heat source with a power density of 100 W/cm Per electric

» Temperature
dependednt electric
polarization in materials

» jfelectrodes are placed
on the material's
surfaces, this manifests
as a measurable current
or voltage as charge
flows to compensate the
change in surface
bound charge

» Target: high power
density in a compact
architecture

Develop a compact module able to cool
high-heat-flux surfaces while recovering

part of the thermal energy as
electricity.

Thermoacoustic Svstem int ¢
* Uses temperature gradients ystem integration

i * Coupling of cooling and conversion pathways
Tareet : TRL 3-4 to generate acoustic waves !
E> » Acoustic energy converted * Control electronics o
into electrical energy through » Thermal interface design and energy flow optimisation

a transducer * Modelling supports geometry, timing and operating

* Recovers part of otherwise conditions
wasted heat

@ SUSTAINABLE ENERGY DAY Project funded by
D/J A clean, secure and competitive Energy Union
#EUSEW 2026

Funded by European
the European Union Commission




-

L

RE- WITCH

The
th

OOOOOOOOOOOOOO
eeeeeeeeeeeee

RE-WITCH - RENEWABLE AND WASTE HEAT VALO-
RISATION IN INDUSTRIES VIA TECHNOLOGIES FOR
COOLING PRODUCTION AND ENERGY HARVESTING

Heat consuming process /

Waste heat generatlng process
Novel chillers

Ab-/ or Adsorption
chiller

High vacuum flat plate collector
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RE-WITCH

@)  WHAT IS NECESSARY TO EXPLOIT WASTE
, HEAT AND RENEWABLE HEAT TOGENERATE COLD?

« Analysis of heat stream and cooling D~/

demand, operation schedule and patterns —thuil

 Correct design of heat exchanger and
thermal energy storages in the system

« Use of the existing infrastructure and
focus of ease of integration

RE-WITCH

eeeeeeeeeeeeeee
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Q&A SESSION
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'l PANEL 2

, Heat pumps: turning
low-temperature
heat into useful
energy

How can geothermal-integrated high-temperature heat pumps meet industrial
process heating demands?

How can industrial waste heat be re-used in industrial processes and why are
thermal energy storage tanks and renewable sources important?

@ SUSTAINABLE ENERGY DAY
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GEOSYN HIGH-TEMPERATURE HEAT PUMP

Secondary fluid from
process industry

Condenser

Compressor
Stage 4

Compressor

Receiver

Compressor
Stage 2

Compressor
Stage 1

Buijooausyu|

Expansion Evaporator

valve |————
|

M |
Out Secondary fluid from
geothermal plant

Schematic of HTHP

SUSTAINABLE ENERGY DAY
A clean, secure and competitive Energy Union
#EUSEW 2026

Refrigerant
Heat source temperature
Maximum cycle temperature lift

Heat source and sink media

Application

\'

-

Food & Beverages Textile Paper & Printing
Cooking, pasteurization, Drying, pressing, fixing & Bleaching, drying, pulp
sterilization, drying printing preparation

Steam, Water & Air Steam & Water Steam, Water & Air

R718

125 °C-140 °C
80K
Water/Steam
180 °C-200 °C

Chemical &
Pharmaceutical

Leather, Rubber,
Plastic, & Glass

Drying, preparation,
distillation, extrusion,
laminating

Steam & Air

Distillation, evaporation,
drying, thickening

Steam, Water & Air

m European
Commission



SUSTAINABLE HEAT-UPGRADE FOR NET-ZERO

, SMART INTEGRATION OF WASTE HEAT AND RENEWABLE ENERGY
T FOR SUSTAINABLE HEAT UPGRADE IN THE INDUSTRY

1]}

4
4 Al CONTROL OF THE SYSTEM TO ENSURE MAXIMUM EFFICIENCY (s,

- Q
FACTORY/PLANT CONSUMING HEAT 7; ‘5

“

HEAT FOR INDUSTRIAL APPLICATION
200°C - 250°C

WASTE HEAT LOW TEMPERATURE

= An advanced High-Temperature SOLAR ENERGY FRESNEL COLLECTORS \ L / ao%-lsmc&
Heat Pump (HT-HP); i ‘ ‘

= A Phase Change Material (PCM)
bio-inspired Thermal Energy
Storage (TES) system;

= A Control & Integration Twin (CIT)
system.

» HIGH TEMPERATURE HEAT PUMP

© SUSTAINABLE ENERGY DAY
D/J A clean, secure and competitive Energy Union m Ez::gfi::ion
#EUSEW2026



EXQUISHEAT - STANDARDISED HEAT PUMP
SOLUTIONS FOR SUSTAINABLE PRODUCTION

[ 4

'Q@ Analyse industrial processes in
sl.1 the food and beverage industry

Develop standardised heat
pump solutions

Establish roundtables between
industry and technology

providers
‘N\ é%g Raise awareness and provide
EXQUISHEAT guidance for companies

SUSTAINABLE ENERGY DAY

D/% A clean, secure and competitive Energy Union m Eusopean
#EUSEW 2026



EXQUISHEAT
HOW CAN INDUSTRIAL HEAT PUMPS CONTRIBUTE
TO DECARBONISATION AND TO ENERGY SECURITY?

= B9 Latest Europe World EUPolicy Business Travel Next Culture Green Heaith

Newsletter: War fears, oil markets and EU
energy battles
CLIMATE | EUROPE
Is the green hydrogen dream over?

Stuart Braun
09/17/2025

Clean, green hydrogen energy has long been hyped as the key to decarbonizing big industries
like steel. But as projects are cancelled and investments dry up, what went wrong?

BUSINESS | GERMANY
Europe's gas prices face uncertain future
JoHarper

Gas prices in Europe have fallen to pre-Ukraine invasion levels, and it seems we might avoid a full-blown
energy crisis this winter. But experts expect a tough winter next year. f S
Rabobank Products  Knowledge  Support  Abawtus O Seach | Login

F x[v]

Research
Europe’s biomethane landscape: Between
ambition and reality

Orban loses election.

Gas prices have come down from historic peaks, for now

Uncertain future for

Uncertain times for
renewable fuels ...

A fossil fuels ...
EXQUISHEAT
SUSTAINABLE ENERGY DAY m

D/@J A clean, secure and competitive Energy Union
#EUSEW 2026



Q&A SESSION
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I PANEL 3

, Energy systems
working together:

buildings, grids and
flexibility

How can buildings, thermal systems and energy networks work together to
use energy at the right time?

How can multi-energy systems (MES) aid buildings, thermal systems, and
energy networks to use energy at the right time?
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SPEAKERS

Claudia Vannucchi Rongling Li
EIFER Technical University of Denmark
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WHY FLEXIBILITY MATTERS: FROM EFFICIENT
ASSETS TO COORDINATED SYSTEMS

, « The challenge is no longer producing energy.
It's coordinating its use »

Renewables are
abundant but variable

Buildings are active Flexibility creates value
energy players

Solar and wind energy Heat pumps, PVs, and It can delay the need for

storages (thermal, expensive investment in
batteries, Evs) the electricity grid

availability changes
throughout the day, and
can lead to negative

EFL SEnERGQ electricity prices
NETS

@ SUSTAINABLE ENERGY DAY
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HOW SENERGY NETS SEES MULTI-
ENERGY SYSTEMS (MES)

, « MES turns flexibility into a coordinated system service »
Buildings l E ]
District
Heating
[5(' || SENERGY
U neTsS
9]) A ciean, seture and compettive Eneray Union E Electricity Grid - [

#EUSEW2026



Cost-effective and replicable RES-integrated electrified heating and
@ SEEDS cooling systems for improved energy efficiency and demand response
Data-driven optimization of heating and cooling systems in buildings for demand

flexibility

Rongling Li - SEEDS coordinator

Associate professor, Department of Civil and Mechanical Engineering, Technical University of Denmark (DTU)
Co-Operating Agent, IEA EBC Annex 96 “Grid Integrated Control of Buildings”
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SEEDS INTRO AND PILOT DATAFLOW @ SEEDS

1< —de = &

Building Building Data collection and Appllcatlon developers
Management management
System

\l\ O@O lf@%

O-[

Advanced controls,
forecasts

GREECE

SLOVENIA

2024 w2025 wemmmm 2026 we———— 2027

Design, Construction, Measurements, testing Implementation, upscaling
permission, tender installation, algorithms

25



BE PILOT HIGHLIGH

Optimal design and operation
of a hybrid heat pump system




INTEGRATED OPTIMAL CONTROL AND DESIGN (IOCD)

| Elec. offtake/injection | | Appliances | ;
PV
—» I X i

HEX

Centralized Energy Hub

:

Air

 Optimal sizing

 Optimal control

- Minimal OPEX and CAPEX [j ) :@ l@ &
o Stress tests -
()
P

 Typical weather
e Extreme weather

Source: Louis Hermans, Integrated Optimal Control and Sizing of Low-Carbon Multi-Energy Vector Districts, PhD Thesis, KU Leuven, Supervisor: Lieve Helsen (2026).

m Department of Mechanical Engineering, Thermal Systems Simulation (The SySi) Team 27
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SECONDARY SIDE (15X)

1
P7 i House 1 : House 2 :
sv3 i ! !
Bore- : :
field i i
1
: 1 A5 1 2ve |
: : :
() ()
szq it Hom !
HEX ! |
H ;
! :
viY v2X P3 : |
1
1 1
I 1
V3
Bore-
field MX
B

Technology Unit TMY XMY

REF REF OPT | REF REF OPT

RBC ocC RBC ocC
ASHP kW 28 28 17.6 28 28 17.6
GSHP kW 40 40 7.1 40 40 19.0
Borefield length  m 1000 1000 220 1000 1000 525
Borefield depth m 125 125 110 125 125 105
Borefield config. m 4x2 4x2 2x1 |4x2 4x2 5x1
ASCHI kW 0 0 0.0 0 0 0.0
TTES m3 0.5 0.5 1.9 0.5 0.5 1.1
1Y% m? 100 100 100.0 100 100 100.0
STC m? 0 0 2.4 0 0 0.0
PV-T m? 20 20 0.0 20 20 0.0
Battery kWh 0 0 0.6 0 0 1.0
Discomfort b 7 19 30 50 24 10
CAPEX k€ 130.5  130.5 65.2 130.4 1304 795
OPEX k€ 188.6 1194  146.0 | 2169 143.1 1728
Maint. cost k€ 35.4 35.4 18.1 35.4 35.4 21.3
TCO k€ 354.4 285.2 2293 | 382.7 3089 273.7
ATCO L —20% -35% -19%  -28% |

m Department of Mechanical Engineering, Thermal Systems Simulation (The SySi) Team

Source: Louis Hermans, Integrated Optimal Control and Sizing of Low-Carbon Multi-Energy Vector Districts, PhD Thesis, KU Leuven, Supervisor: Lieve Helsen (2026).
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DK PILOT HIGHLIGH

Grey box MPC implementation
for implicit demand flexibility

A




DATA-DRIVEN MODELLING
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Operation data

- ‘ centerdenmark
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Specification

Building and HVAC system model
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Weather data . pgﬂ_jénﬂ k /
@ ) studio Dymola
k DMI /

D_I_U Source: Hanbei Zhang, Flavie Agnes Didier, Rongling Li, Grey box MPC modelling and implementation for implicit demand flexibility in an office building (2026).
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MPC CLOUD DEPLOYMENT ARCHITECTURE

API Clients T Data Ingestor
BMS Real-time I i InfluxDB
Measurement API
Database Adapter l
Electricity Price API
< T Grafana Visualization
Weather Forecast API MPC
PV Forecast API NSGA Optimizor

¥ &

Building and HVAC

BMS Setpoi:;:)ispatching « system Model docker Google Cloud

Source: Hanbei Zhang, Flavie Agnes Didier, Rongling Li, Grey box MPC modelling and implementation for implicit demand flexibility in an office building (2026).

DTU

<+ Department of Civil and Mechanical Engineering, Digital Building Technologies 31
o



SI PILOT HIGHLIGH

Aggregator platform
for explicit flexibility aggregation




SEQUENCE DIAGRAM

SEEDS Flexibility Core S
Flexibility UI Systemn 9

D50 Prosumer | | |

E Sioktro : : -

c::elje Energy for life « Data Provision

Request Flexibility . (Continuous)

i Evaluate Flexibility Reqguest >

| - oooeeeoo....Return Bvaluation ]

i \iew Request Evaluation

i Offer Flexibility >

i_ View Offer

i Decide on the Offer o

i [If Offer Accepted] Start Flexibility Delivery »

i Control Devices o

| P Provide Final Evaluation "

i_ Wiew Final Evaluation

i « V/iew Final Evaluation



DATA TRANSFER SCHEMA

Pilot site
‘ Va!ve control Pump control
= ‘e )
\_L— " A% =
Heat pump \ " ‘
e
\
| .
Weather
station
ar /‘
Temperature

sensors /

/ Pressure Heat meters on
* sensors M-BUS

TCP/IP

LoRaWAN

J LoRa ((({(:1))))))« TCP/IP

Cloud
server

Cloud
server

Petrol

(Energy
Company)

Alarming

Central SQL

Comunication

protocols, data Petrol
collection, OPC UA Prediction @¢
Service
(DataBase?)

JSI (Service

developer)

DSO

®® Jozef Stefan
Institute
® Ljubljana, Slovenia

=

MsSQL/ DSS

o

Data Integration

Data Petrol IOT
collection
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Q&A SESSION
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