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Changing Energy — around the world - Changing Energy

Leading developer and supplier of innovative

RENEWABLE ENERGY TECHNOLOGIES

aiming to change the way energy is produced today.
1 headquarters in Aalborg, Denmark

5 sales & service locations worldwide

>1700 MW1h solar installations globally
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FROM IDEA TO REALITY
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Efficient, cost-effective and flexible heat delivery - Changing Energy
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Construction - Lining of sides and bottom
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Sacrifical liner

Construction -
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Construction - Filling storage with water
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Construction - Installation of floating liner
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Construction - Installation of floating liner
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Construction — Installation of insulation layers
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Construction — Ballast installed
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INTEGRATED HEAT PUMP SYSTEM
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Aalborg CSP received the order for a
turnkey delivery of a customized
2.5MW integrated heat pump system.
The system will be integrated with an
existing solar heating plant boosting its
efficiency and enabling a higher level
of renewable energy in the district
heating plant’s energy supply.

Location: @rum, Jylland

Client: @rum Varmeveerk

Status: Operational

Heat Pump Capacity: 2.5 MWth
Annual heat production: 10,000 MWh
No. of customers: 696

Final energy output: @

Heat
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Flow diagram of the @rum solar heating plant - Changing Energy
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Heat Production in @rum, DK ging Energy
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Heat flows - Changing Energy
HP produced ; g
7108 MWh — Default energy flow direction
HP to DH
5653 MWh Gas boiler produced
2431 MWh
HP to tank [
1455 MWh
Eco 7
o MHS to DH i
12308 MWh
—— Tank heat loss
17 MWh
MHS heat loss
SC to tank 91 MWh
2313 MWh SC to DH
878 MWh

MHS heat loss/ (HP + SC + tank to city) = 1%

Yearly tank internal energy change = -11 MWh
SC field supplied
3191 MWh Heat flows in 2022
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HP performance in a typical week (April 2021) - Changing Energy
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Heat flows in the solar heating plant during a week in April 2021
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HP yearly COP performance
Oxup Tin Tow COP R COP with Eco COP without Eco
Unit MWh °C °C %
2021 7572 336 673 354 5334 3.60 3.36
2022 7108 334 66.8 344 409 3.59 3.43

2021 Average ambient temperature Ta = 8.6°

2022 Average ambient temperature Ta = 9.4°C
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The influence of electricity price on HP operation ging =nergy
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Green electricity contributes to green district heating ging Energy
MW 2024 - Vestdanmark - en uge i april DKK/MWh « Energinet, Denmark’s transmission
5.000 2.250 operator, highlights district heating as a
4.500 . _ _ _ _ | 5000 Ieadlng contributor to grld er>_<|b|I|ty,
alongside other emerging flexible
4.000 1.750 consumers.
3.500 1.500 . . :
« District heating plants in Denmark use
3.000 1.250 cheap solar electricity to produce hot
2.500 1.000 water, stored in large tanks or pits for
5 000 750 Iater. use. Eventually , u.tI|ItIeS get .
additional revenue while supporting
1.500 500 the power infrastructure.
1.000 250 T :
« By participating in balancing markets,
500 0 these plants can reduce or increase
0 -250 electricity use, supporting grid stability.

Mandag Tirsdag Onsdag Torsdag Fredag Lerdag Sendag
« This flexibility is crucial as Denmark
. Vind Solceller mmm El til fjernvarme == Alt andet forbrug ------- Spotpris increases solar and wind energy,

The figure shows flexible consumption from district heating when the electricity price is low. At the same which Cajuses quctuatlng eleCt”C|ty
time, production from solar and wind is high. Yellow is production from solar cells, green is production from production.
wind turbines and red is consumption from the district heating sector. The dotted line is the electricity price.

[Source: Link] ﬂ


https://energinet.dk/om-nyheder/nyheder/2025/03/28/el-fra-solceller-bidrager-til-gron-fjernvarme/

NOVI SAD SOLAR
THERMAL PLANT

The EBRD is providing a €105 million sovereign loan
to Serbia for the construction of a large-scale solar-
thermal plant in Novi Sad.

The project includes 38,600 m? of solar collector
fields, a seasonal heat storage system, a heat pump,
and an electric boiler.

Co-financed by the EU through the Western Balkans
Investment Framework, the project aims to enhance
energy efficiency, reduce CO2 emissions, and
decarbonize the city's district heating network.

It is part of Novi Sad’s Green City Action Plan and
introduces innovative renewable energy technologies
to Serbia's district heating sector.
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[Source: Link]



https://www.ebrd.com/home/work-with-us/projects/psd/54524.html#customtab-d38a157334-item-f574f6e73e-tab
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OVERVIEW OF SYSTEM

TE-TO Novi Sad

TO Sever

Podrudje sever

Podruéje istok ! : Technical

Buildning

TO Jug TO Petrovaradin
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HOW DOES IT WORK?
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Solar Thermal, West - Changing Energy
31 MwW / 38,623 m*

YEARLY HEAT FLOW
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THANK YOU FOR YOURATTENTION

_—

Andreas Zourellis

Vice President Global Sales, District Heating
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