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District Heating T %lm

(One) Energy Scenario for Germany
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Solar District Heating Worldwide JEN
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Holistic approach for a district heating network
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Solar District Heating with STES
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Why STES?
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~70 kWh/m3 1) ~55 kWh/m3 2)

hot water tank thermal energy store (HW) pit thermal energy store (PTES)
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borehole thermal energy store (BTES) aquifer thermal energy store (ATES)
D8 a=90 °C, 8,,,=30 °C without heat pump ? 38,,,=80 °C, 3,,,=10 °C gravel-water TES with heat pump
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Demonstration Projects with STES in Germany g EIN
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Demonstration Projects with STES in Germany 3 EII\I
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Projects without STES n Austrla 3 EIN
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Graz (2002)
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flat plate coll.

Lienz (2001)

690 m?
flat plate coll.

sources: S.O.L.1.D.
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Solar District Heating in Denmark =N

4
v

5500 3‘ z Langd 3014_- Grenaa
Tim fg" s 12000
4200 \ ) ' ;
) Helsinge  Vejby-Tisvilde
Ringkebing

15000+15000
3007

= Solar district heating in Denmark

+ strunholm Sk@rping Jetsmark Tversted gpandny  See

c oI 00045000 13000 4000 gt ava000 115:; Flauenskjold

(@) Karup 2963

= 8000 2300 Sely - Asaa . Existing

= Feldborg Legster o« 3650 pronninglund

H‘{’ 4000 15500 % 37500 [ Planned

= @mho} Grarb). \ ~N Moy 5012 _Gammel Rye Unit: 2

c 5000 - 2400 tm

) Spjald \ 4737 Ry

£

= Vildbjerg

20000 : Jagerspris
Skovlund Nordty 13300

Tistrup 2870 Herlev

5400

000045000 ' 2 o : 3200
! sig Svebglle-Viskinge
3255 Gordire I : o dmbed : Dianalund .
Hejnsvig 7424 - . . 2000
3700 i . Hvidebael
; 12000
Gram . |
10073+31000 20000
Logumkloste Grasten Stege
14000436000 19017 fTommerup | 33365 15000 January 2014
Toftlund \'ojens m 10000 Mb‘l‘g Sydlangeland Sandved-Tormemark D|Ef’|Er’lEng,

11000 17500454000 7576 7090 12500 3893
Roman Marx EINSTEIN-Workshop, 22.09.2015, Warsaw, Poland __z

FRAMEWOL
SROGRIM AP




7—" Institute of Thermodynamics and Thermal Engineerin
N/ VV y g g Universitat Stuttgart
| —IN

Solar District Heating In Denmark JEN

Research and Testing Centre for Thermal Solar Syste ms (TZS)

« SDH in Denmark economically competitive technology to
assure a security of supply

 Solar Thermal Smart Grids a important measure to balance
fluctuating renewable energies incl. electricity
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« Adaption of Danish examples to improve the share of
renewable energy in other European markets
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e District heating systems
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« Central components that are integrated with a sophisticated
control strategy:

o Solar thermal collector fields

e Large (seasonal) thermal energy stores
« Combined heat and power plants
 Intelligent use of heat pump

Www.itw.uni -stuttgart.de

e Goals:

« High solar yields and solar fractions
* Low heating costs (< 40 €/ MWh)
« Balancing fluctuating renewable powers
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Favourable Boundary Conditions 5 %IN

Denmark

District heating (residential buildings) > 60 %
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0
Combined heat and power plants 50 % @80 i
(share at total electricity production)

. Share of renewables at electricity 33 %
production (2012) (30 % wind)

Costs for collector area [€/m?] 200 (installed)

Political decisions - Prohibition of gas and oll
boilers in new residential
buildings (2013)

| - High taxes on natural gas
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% The SUNSTORE® concept can integrate renewable electricity
£ in heat production. Examples Braadstrup and Marstal
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35—-40 000 m? _
Boiler Endiisa

50 — 100 000 m? Very cost effective heat storage (demonstration) PlanEnergi)
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EC Project: Sunstore |V in Marstal SEN
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o Solar collector field: 33 000 m?

e Pit STES volume: 75 000 m3

 Heat pump: 1.5 MW, (CO,)

 Wood chip boiler: 4 MW

« ORC: 750 kW,

e Backup heating: 18.3 MW, (Ol boliler)
 Annual heating demand: 28 GWh
 Planned solar fraction: 55 %
 Planned renewable fraction: 100 %
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EC Project: Sunstore |V in Marstal | 5%“
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SDH and STES are technologies that fit into renewable
energy concepts

Increasing numbers of SDH plants European wide

Local boundary conditions influence size and type of
system

Economic competition achieved in some regions

More research and demonstration necessary for deeper
market penetration
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