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WHY?

 The EU aims to increase the energy share of renewable energy systems to 32% by 2030.
This transition comes with large fluctuations in supply and demand so it is essential to store
energy that can be delivered when needed.

 The main use of energy by European households is for heating, but no compact and
affordable solution is available to efficiently store and supply heat energy based on user
demand.
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The PROJECT

Main objectives of HEAT-INSYDE, a H2020 Innovation Action (IA) :

 Advances a ground-breaking closed-loop heat storage concept to Technology
Readiness Level 7.

 Real-life validation in 3 different European climate zones.

 Delivers an affordable (8.2 k€), highly compact solution (< 1 m3) with robust (> 25
years) performance.

 Hybrid functionality combining compact storage with a highly efficient heat pump
effect (COP > 10).

 Configuration in both heat and electricity systems, creating new opportunities for
grid flexibility.



Stable thermochemical material

‘Closed-loop’ reactor concept

Breakthroughs

STARTING POINT: a validated full-scale demonstrator
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Breakthrough: a cyclic-stable THERMO-CHEMICAL MATERIAL
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K2CO3- Composite
 Stable
 Sufficient power
 Robust
 Chargeable at low T

The thermo-Chemical principle

Loss-free

High energy density
~1.3 GJ/m3 (crystal) 



REACTOR

HEAT EXCHANGERVENTILATOR

EVAPORATOR/
CONDENSOR

PRESSURIZED CLOSED-LOOP 

Breakthrough: the closed-loop reactor principle

Simplicity: 
4 key components
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How does it work?

K2CO3+1.5H2O K2CO3·1.5H2O+HEAT K2CO3·1.5H2O+HEAT  K2CO3+1.5H2O
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3 Main Technologies
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2 Main application concepts: Heat & Electricity
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3 Pilot Demonstrations in different climates

A prototype of the new HEAT-INSYDE heat battery will be demonstrated in three
European countries with different climates.



 Solar panels as pre-heater

 Air side of heat pump combined 
in solar panels

 Smart integration of condensor
side in heating system

 Direct electrical charging
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convertor

heat pump

PVT panel

Integrated in a decentral renewable energy system

DEVELOPMENT:
 Selection of concept adapted on demo-location.
 Integration of battery with existing system.
 Testing under end-user conditions.
 ROI, safety, business case.
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WHO? 

HEAT-INSYDE mobilizes all key players relevant
to the future manufacturing

and distribution chain of our solution.

 12 partners.
 5 countries.
 7,8M euro budget.
 From October 2019 until March 2023.
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HOW: the WORK PLAN
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CONTACTS

https://www.heat-insyde.eu/

 Olaf Adan Project Coordinator
olaf.adan@tno.nl

 Pim Donkers Technical Leader
pim.donkers@tno.nl

 Francesco Pizzocolo Project Manager
francesco.pizzocolo@tno.nl
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DISCUSSION


