What is the Solar Heating & Cooling (SHC) Programme?
* Project-focused international
R&D collaboration since 1977

* 20 member countries European
Commission
9 international organizations

* 200+ experts

* 7 running Tasks

Solar energy buildings

Compact thermal energy storage

Solar district heating

Low carbon, high comfort

integrated lighting

Solar hot water for 2030

6. Life cycle and cost assessment for
heating and cooling technologies
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' 7. Solar photoreactors for the
@ 20 Countries + the EC OSponsor Organizations production of fuels and chemicals

ISES, Solar Heat Europe & 7 UNIDO GN-SECs: CCREEE,

EACREEE, ECREEE, REEECH, RCREEE, SACREEE, SICREEE
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What is the SHC Solar Academy?

The Solar Academy is a platform the SHC Programme

uses to share and apply our findings and experiences
from our Tasks with as many people as possible. SILAR
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Our Tasks produce not only valuable scientific results,
but also:

* training materials
» case studies, fact sheets and databases
e design, evaluation and assessment tools
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What does the SHC Solar Academy offer?

Webinars — held quarterly and hosted by ISES

e 2025 schedule: Compact Energy Storages in March 2025

e All webinars: 14.00 GMT and rebroadcast with live Q&A at 6:00 GMT m
ACADEMY sHC

FOR HEATING & COOLING IN BUILDINGS & INDUSTRY

Videos — interviews with solar experts, our Solar Academy webinars &
Task videos

¢ www.iea-shc.org/videos or IEA SHC YouTube channel

Onsite Training — solar heating and cooling training workshops by our
experts. Available upon request by IEA SHC member
countries/organizations.

* Past trainings: CCREEE/Caribbean, China, ECREEE/West Africa, South Africa,
United Kingdom
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Where to find more information

Visit our website — www.iea-shc.org oo

Download a free SHC publication — www.iea-shc.org/publications

Follow us on social media —

m IEA Solar Heating and Cooling Programme (group 4230381)
2 YouTube @ieashc2365

Have questions? Want to be part of an SHC Task? — secretariat@iea-shc.org

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY
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In Brief

Solar Heat Worldwide is

published annually. Since

2005, countries, now

72, have provided data to

Foderal Ministry
Republic of Austria
Clirats Action, Erdronment
Enengy, Mobility,

Inavation and Tachneiogy

create the most

comprehensive assessment

of solar heating and cooling

markets worldwide.

Our semiannual newsletter
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Agency Solar Heating
and Cooling Programme
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Free to download

Solar Energy
Buildings
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World

The analysis of 20 Solar Energy Buildings demanstration cases is wrapping up in
JEA SHE Task 66 on Salar Erergy Buildings. in this article, you will preview some
of the high-solar fraction buildings in this collection.
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Welcome to the SHC Solar Academy webinar

Boosting the Efficiency of Solar Thermal District
Heating with Digitalization, Advanced Control and
Open Data

19 November 2024

Technology Collaboration Programme
by I2A
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Current market figures and trends in solar
district heating

Barbel Epp. Solrico, https://solarthermalworld.org/

Technology Collaboration Programme
by I2A



Task 68 considers higher temperatures and digitalization measures

TASK 68

Efficient Solar District Heating Systems

April 2022 to March 2025
Task Manager:
Dr. Klaus Lichtenegger

IEA SHC Task 68 - Efficient Solar District Heating Systems
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336 towns and cities use solar district heating

(Status: End of year 2023)

NORWAY
Eu ro pe 1plant | 8.8 MW,,
256 plants /1,372 MW,, '
B> 10 plants DENMARK
124 plants 11,126 MW,
.< 10 plants

Plants with at least
350 kW,, are taken
into account

UNITED KINGDOM

1plant 11.3 MW,

NETHERLANDS )
3 plants | 7 MW,

FRANCE J
8 plants I 11 MW,

SWEDEN
23 plants | 24 MW,

GERMANY
56 plants 1120 MW,

LATVIA
1plant 115 MW,

POLAND

' 8 plants 113 MW,

CZECH REP.

" 1plant 10.4 MW,,

AUSTRIA

20 plants 1 36 MW,

SLOVENIA

1 plant1 0.6 MW,

SERBIA

1plantl 0.6 MW,

MONTENEGRO

1plant 1 1.2 MW,

SWITZERLAND

ITALY
6 plants 1 7 MW,, | | 1 plant 1 0.7 MW,

Outside Europe
80 plants / 537 MW,,

CHINA
72 plants 1 503 MW,

SAUDI ARABIA
1plant | 25.4 MW,

SOUTH AFRICA
2 plants 1 0.8 MW,

CANADA '
1plant11.5 MW,, https://www.iea-shc.org/solar-

heat-worldwide

JAPAN
1plant 1 0.9 MW,,

USA
1plant1 1.3 MW,

RUSSIA
1plant | 3.1 MW,

KYRGYZSTAN
1plant 1 0.5 MW,

T
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49 MW;in

Denmark
District heating
utility, flat plate

collectors

110 MW

Denmark
District heating
utility, flat plate

collectors

World's largest solar heat plants

32 MW
Tibet/China
District heating

utility, flat plate
collectors

2023

2015 _7 =z o el 2016

30 MW, D eating -
spain OLuQg ; : .". .. r”[/i ,'il
Brewery, . R - Fi . s
parabolic trough '~ gy . 6 i AR
collectors
2023

36 MW,
28 Mth g : ' Australia

Chile z : Tomato farming,
: tower power
plant
2014

Copper mine,
flat plate
collectors

2013

330 MW,

Oman

Qil field operator,
parabolic trough
collectors
2017/2019

Photos: Aalborg CSP, Arcon Sunmark, China Solar Thermal Alliance,
AEE INTEC/Wolfgang Gruber-Glatzl, GlassPoint, Sunmark, SolarEast Group
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5 top markets

(In terms of new installations)

End of 2023
Solar water and China India Brazil Turkey United States
space heating
Solar district China Germany Austria Denmark Italy
heating
Solar industrial Spain France China Netherlands Belgium
heat
Solar hybrid China Netherlands Germany France Spain
solutions (PVT)

s~ SOLAR
SE'B IEA Solar Heating & Cooling Programme | www.iea-shc.org/solar-heat-worldwide T WIDE
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Photos: Chromagen, TVP Solar, Inventive Power, Abora Solar
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Systems in operation:
58 systems
163,411 m? / 114 MW

7

Realization ongoing;:
12 systems
144,000 m? / 100 MW

7
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EG Fahr 3117 m*

Breklum 652 m?

‘GO

' | Greifswald 18732

. ¥ |
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ne unker-Wilhelmsburg ' Bomsen 4314 nﬁte au-Pans
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Berlin-Képenick 1058 m*— .
Berlin-Adlershof 618 m*— @y~ @

Owolmirstedt 2400 m? potsdam 5157

Hannover-Kronsberg 1350 m*-

—Steinfurt-Borghorst 510 m? .

O Lemgo 9181 m
~Bermnburg (Saale) 8603 m®

Aschersleben 3717 m®- .. Senftenberg 8300 m?
Hallo (Saale) 5091 m*— @ ©
Sodershausap-6086 m' gy . ~Bitterfeld-Walfen 4150 m

Mihlhausen 5691 m*—() ~Leipzig 65000 m?

Erfurt 1690 m=— ) ® -JenanBneclgs mé

Mengsberg 2950 m*— @ Erfurt-Marbach 535 m?

~Disseldorf 240 m®

Chemitz 2230 m?

f Sonet /4

@ Bergheim 1334 2

~Neuerkirch-Kiilz 1422 m*
~Ellem 1245 m? .Ha!'_e_fﬁ_‘?‘?_rf 1304 m?

Gimbweiler 1186 m*
. Markt Eschenbach 1089 m’-._Markt Erlbach 1470 m?

Bad Rappenau 29000 m’-.—NeckarsuIm 5670 m?

In development:
about 400,000 m?2

/ 280 MW
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. -—Crailsheim 7410 m?

) _—Stuttgart-Burgholzhof 1630 m?
Eggenstein 1600 m* ~—Stuttgart-Brenzstrate 1000 m? Q@
Freudental 1778

) —Festo Esslingen 1330 m* Schaufing 477 m*
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Ettenheim 1750 m? ~Jungnau 2193 m? )
Schanwald BA1 2860 m2 . . --_—Sigmaringen 2312 m? .—Munchen—Acker annbogen 2900 m?
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{ Stand: Mai 2024
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Largest SDH plant in Germany under construction
&L F .

P

District heat
consumers

Annual solar share

Capacity of solar
field

Solar feed-in
temperature

Estimate
commissioning

Land area
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588,000 (2019)

1.6 %

41 MW
Up to 108 °C
Ende 2025

Around 140,000 m?
for 65,000 m? of
collector field

m
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Multi-MW solar district heating plants on the rise across Europe

v' 37 MW collector field commissioned in August
2024 in Groningen, Netherlands.

v’ 30 years solar heat delivery contract between
Special Purpose Vehicle and utility company
Warmtestad.

v’ Evacuated flat plate collectors deliver the
required temperature of the district heating grid
between 69 and 93 °C

Photo: TVP Solar from Video of the construction site:
https://www.youtube.com/watch?v=WfwXdOkpHkY&t=4s

Trend towards larger solar district heating systems
providing heat with higher temperatures

IEA SHC Task 68 - Efficient Solar District Heating Systems SOLAR HEKTING 8 COOLING FROGRAMNE



Big Solar Pristina replaced coal-based electric heating

:"a‘l__-* . 0

“f/ New district heat 38,000
consumers
1.6 km pipeline _ e a .
between storage ' b e, Annual solar share 12%
and CHP T~ L 4.2 km pipeline Ay Capacity of solar field 41 MW
| between solar | ;
field and the city Seasonal storage 408,000 m
N 4 Investment costs EUR 80 million
including extension of
DH grid
Status Implementation

consultant is hired
(Clean Energy
Solutions from
Vienna), tenders for
components are being
prepared

SHC

IEA SHC Task 68 - Efficient Solar District Heating Systems https://task68.iea-shc.org/ SOLNR HEATING & COOLING FRUGAAMNE

Graphic: CES clean energy solutions




Big Solar Pristina: absorption heat pumps are key
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Summary

v" Increasing number of multi-MW solar district heating
plants under construction and under planning in
Europe

v Heat pumps in combination with seasonal storages
boost solar yield and increase efficiency

v' Recommend Reading: Overview and comparison of
different collector types available for solar district
heating in new report
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https://task68.iea-
shc.org/publications
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Thanks for your attention!

IEA SHC Task 68: https://task68.iea-shc.org/

Barbel Epp, solrico, https://solarthermalworld.org/

Technology Collaboration Programme
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SunPeek Open-Source Platform for ISO 24194 Performance Analysis

Philip Ohnewein

is researcher in the field of renewable and hybrid energy
systems at the Austrian Institute of AEE INTEC since 2010.
His focus is on modeling and data analytics in projects such
as MeQuSo, DataDrivenLM and the GEL Open Data
Platform. In 2021, he won the Austrian ACR Innovation
Award for a digital-twin-based method for ongoing
performance assessment in large solar thermal plants.
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Levels of Control of Solar District Heating Grids

Dr Klaus Lichtenegger

works as Senior Researcher at the Austrian research
institute BEST — Bioenergy and Sustainable
Technologies, where he works on modelling,
simulation, optimization and control of trans-sectorial
energy systems. He is Task Manager of IEA SHC Task
68 on Efficient Solar District Heating. Klaus is also
strongly involved in teaching at Universities of
Applied Science.

SOLAR HEATING & COOLING PROGRAMME
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Open Data for Solar Thermal Plants: Status, Potential, and Barriers

Lukas Emberger

is a data scientist working at SOLID Solar Energy
Systems since 2016, an Austrian company specializing
in large-scale solar heat applications. Lukas focuses
on monitoring, with a particular emphasis on fault
detection, visualization, and digitalization of solar-
thermal plants. He is involved in the IEA SHC
Programme since eight years.
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