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CREATE

Start date: 1st October 2015
Duration: 48 months

»,Compact REtrofit
Advanced Thermal Energy
storage”

* CREATE is European Union
research project under the
topic EeB-06-2015
,Integrated solutions of
thermal energy storage for
building applications”.

* The Project aims to tackle
the thermal energy storage
challenge for the built
environment by developing
a compact heat storage.

The heat battery allows for better use of available
renewables in two ways:

Bridging the gap be- ‘

tween supply and Increasing the flexi-
demand of renewable bility of the energy
heat, by storing locally grid, by converting

generated solar heat electricity peaks in re-
in summer fc.)r usein newable electricity,
winter (heating, hot e.g. wind energy, in
tap water). stored heat for later

use.
@g

CO, reduction due to better use
of available renewable energy
sources instead of fossil energy.
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Introduction

Buildings

Industry 40%

transport
32%

28%

ENERGY
CONSUMPTION

Buildings account for

40% of the European

Union’s total energy
consumption.

Affordable and compact

Zero-energy buildings storage technology.

o

STATE-OF-
THE-ART

Heat storage has the
potential to achieve this,
but current state-of-the
-art lacks affordable and

compact storage
technology.

ENERGY
STORAGE

lransformation into
zero-energy building
environment requires

storage of energy.
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Heat battery

CREATE
PROJECT

Breakthroughs on the
level of storage materials
and critical components
with participation of the
full value chain to create

a heat battery.




Project objectives

To develop and demonstrate a heat battery, i.e. an advanced thermal storage
system based on Thermo-Chemical Materials (TCMs), that enables:

For the existing building stock CREATE will reach at :
least a reduction of 15% of the net energy Econom'_c.al
consumption with a potential ROI shorter than 10 affordability
years.

Novel high-density materials will be used in order
to limit the use of the available space to a Compactness

maximum of 2.5 m3 thermochemical material.

This is an intrinsic material property of No heat losses
thermochemical storage technology, thereby .
enabling long-term storage. during storage

* To develop stabilized storage materials with high storage density, improved
stability and low price, and package them in optimized heat exchangers, using
optimized storage modules.
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Sub-objectives

EFFICIENT AND HIGH
POWER ENERGY DISCHARGE

Of as high as 5kW for a single family home

AFFORDABLE TECHNOLOGY

Total storage system needs to be affor-
dable to allow for rapid market uptake

FUTURE VALUE CHAIN

CREATE will mobilize all the required key
players in the supply and value chain from
the material level up to the system level
and the energy grid.

Qo
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STABLE & COMPACT MATERIALS

Energy density of more than 1.5 GJ/m3
(420 kWh/m3)

LONG LIFETIME

Preparation of TCM/stabilizer composite
materials

SAFE AND RELIABLE OPERATION

Through full validation and testing against fai-
lure modes and effect analysis and by de-
monstration of compliance




CREATE concept

* The heart of the system is the heat storage module, i.e. the heat battery.

* Different sources for heat supply exist (heat generated by solar collectors on
the building or heat-pumps fed by excess electricity from the grid).

%S
’ MATERIALS

COMPONENTS

HEAT BATTERY
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Workpackages

The R&D work
divided in 6
technical Work
Packages (WPs).

Additionally WPs
for the project
management,
for commercial
aspects and for
dissemination.

@ Management @

Cost analysis and planning

future commercial product

‘ DAPP'

for
3

System definition, desig
and simulation

n@
Critical components

design, technology
development

Thermal storage reactor §¢
design, implement, test

System integration,
experiments and
optimisation

Building integration and ﬁ
full Scale Demonstration

MOS

<
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Dissemination and
exploitation of results
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Partners

RESEARCH

Technische Universiteit
e Eindhoven
University of Technology

Where innovation starts

m innovation r
for life *

\
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@mﬁm

Salt and
stabilizer
EIEE]
producers

Reactor
component
developers

System
integrators
and testers

Commercial
End Users

INDUSTRY

' TESSENDERLO
A GROU’P
®

= JERIDIE

Mostostal)

WARSZAWA
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To ensure  successful
exploitation, the  full
knowledge, value, and
supply chain are

mobilized in the present
consortium.

The consortium consists
of multidisciplinary
parties, from universities,
RTO’s, material suppliers
and end-user companies,
enabling the necessary
approach to scale up and
commercialization.
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o CREATE project goals

[

* Develop and demonstrate a heat battery, i.e. an advanced thermal storage
system based on Thermo-Chemical Materials (TCMs),

e Economically affordable, compact and loss-free storage of heat in existing
buildings.

29/06/2017 9



N ?v) Routes to Improve system storage den5|ty
T

Improve material packing density
Improved compaction of TCS material
Optimization of size distribution

Improved loading of HX

Improve reactor HX design

Optimize HX type A/ A= 50%

Optimize fit factor of HX units in module

Improve module design

Optimize fit factor of modules (i.e. square shape)

. , _ A/A= 83%
Stacking of modules (=> mutual use of insulation) e

Improve insulation type (i.e. vacuum insulation)

Reduce internal free space for valve and tubing



Contact info

For further project information, please contact:

Wim van Helden, Project Coordinator
AEE INTEC, Gleisdorf, Austria

+31 6 2014 3224

w.vanhelden@aee.at

WWW.cCreateproject.eu



