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Why thermal energy storage?

O Transport
31%

E Heating
49%

B Electricity
20%

49% of EU energy consumption is used for heating!
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Why thermal energy storage?

Every renewable heating technology uses thermal energy storage!
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Why thermal energy storage?

Functions of thermal storage:

e supply-demand matching
— daily, weekly, seasonal
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e peak shaving 000 N\
— heating and cooling peaks .
* increasing flexibility
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— C(C)HP, heat pumps .
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— building mass, biomass, ...

= achieving 100% renewable energy supply
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What is thermal energy storage?

Main characteristics:

e quality (temperature)
e capacity (GJ)

o density (GJ/m3)

o power (kW)

Supported by
Intelligent Energy [5: | Europs




What is thermal energy storage?

Three temperature levels:
 low: aquifer and ground
storage, building mass
— high capacity
— not always possible
« medium: space/water
heating
— very large market

— solar fraction limited in most
cases

* high: industrial applications

— large potential market
— very few solutions available

Supported by
Intelligent Energy [5: | Europs




Classes of heat storage

Three classes of storage:

sensible

— water, soil, thermal oill
latent

— phase change materials

thermochemical/sorption
— zeolites, silica, salt hydrates

120

Sensible
110

Volume of a seasonal storage
for a single family house (m?3)

6
£/
Latent Chemical
250 500-3000 MJ/ms3

HEAT

Supported by

Intelligent Energy [2=] Euraps



PREHEAT: Promoting heat storage

Heat storage is a relatively
Invisible technology.
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Coherent programming and support

Heat storage research is
fragmented, support is limited N
and inconsistent.

@ Solar Thermal Vision 2030

Vision of the usage and status of
solar thermal energy technology in Europe
il rch topics

and the corresponding research top
to make the vision reality
First version of the vision document for the start of the

programming and market it el el ik

(ESTTR)

support, link with ESTTP.
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Heat storage community

Heat storage research is
fragmented over many fields
and applications.

4

TESForum: interaction,
communication,
representation of the heat
storage community.

=orf=coming Technology Platform for DH?
Farth..oming Technology Platform for CHP?

n, cross-linking
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Forth-on..ag Technology Platform Geothermal?
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More information

Preneat: Technology & Products - Mazilla Firefox [B[E[X]

File Edit View Go Bookmarks Tools Help
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Energy storage systems play an important role in the efficient use of natural energy resources. Especially

. . >> thermal energy storage becomes an issue of crucial impoertance when replacing conventional heating
. a I C a I 0 n S _ technologies (direct fossil fuel heating) by e.g. solar systems or innovative energy conserving concepts for
Support & Policy hot water production and reom heating (heat pumps, ..).

News & Events Since a large fraction of foseil fuels is used up in low temperature heat production there i a tremendous
potential for saving natural resources by using these more efficient technologies coupled with good storage

. .
. p O | I C I e S Downloads & Links eystems. In particular when using the sun as energy source, supply and demand often do not coincide.

Thus by appropriate storage techniques the gap can be bridged and the regenerative cover rate can be
raised noticeably.

About PREHEAT

Thermal energy storage technologies can be classified into four categories:
e events contact
° sensible,
. . o latent,
Login to restricted area o sorption, and
) o chemical storage.

Sitemap
Depending on which time span must be covered by the storage and on which temperature level the heat (or

Legal disclaimer cold) should be available for use, there are several different storage concepts and technigues at hand.
For room climatization, cold can be stored in winter and used in summer (5°C-20°C) and summer heat can
be stored for wintertime heating (30°-60°C). Besides, heat can be stored to produce hot water for domestic
use. The necesszary temperature lies then between 60°C and 80°C. In addition, there is need for heat
storage at higher temperature levels for industrial processes.
The most important criteria for the choice of a heat storage technology (besides cost) are the storage
density, defined as energy stored per unit volume, and the storage efficiency, defined as the fraction of

Supported by energy recoverable after the storage period.

Intelligent Energy | For seasonal heat storage large water tanks, gravel'water storages, aguifers or ground storage are up to
now the way to go, since during the lifetime of the storage only a limited amount of cycles will be achieved
and thus systems with low building costs have to be chosen.

For shorter cycle times also other concepts are possible which are not bazed on storing the sensible heat.
Phase change materials (PCM), which use the latent heat stored in a liquid-solid phase transition, may as
well be considered. Especially in the strongly growing market field of cold storage there are very interesting
possibilities to connect PCM heat or cold storage with traditional building concepts.

The technology of ad- and absorption heat storages, which use the additional heat of ad- or absorption,
though not yet as widely spread, are a further way to make heating or cooling systems more efficient
Adsorption heat storage offers the technological advantage that its storage efficiency does not depend (in
principle) on storage time: The adsorption of a gas on the surface of a solid is an exothermal process that
here provides the heat released or "discharged” from the storage. Preventing this discharge simply requires. b

Supported by
Intelligent Energy |




Next events

 London 25 September 2007

o Paris 9 November 2007 (Batimat)
 Basel January 2008 (Hilsa)
 Amsterdam April 2008 (BouwRAI)

« |RES-II, Bonn, 19-21 November 2007

* Your input or requests for information: www.preheat.org
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