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Plans to turn Europe’s biggest coal mine into ° H |g h costs for remediation
a leisure lake prove divisive
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perts say repurposing Poland's éw mine and power plant for

R S AR RO DA *  Partly perpetual tasks

(dewatering)

* Acceptance, loss of jobs

JUPNITED HAVE BEEN KNOCKED OUT OF THE EUROPA LEAGUE AFTER LOSING THEIR SEMI-FINAL AGAINST SEVILLA 2-1 11

‘After 200 years, this coal mine s hosing - and s England's ast one

R - ) Sw P e ] e

*  Environmental impacts

Sky News (17.08.2020) After 200 years, this coal mine is closing - and it's England's

last one [Video]. YouTube:, https://www.youtube.com/watch?v=aWKcTnnyMWY,
accessed 05-21-2025

A man directs on excavator af the Bekhatow Coal Ming, December 2, 2015, (Photo: REUTERS/Kocper Pempel

8- Q00000

In a cosy cinema room at the Belchatow coal-fired power station in
central Poland, a promotional video played to curious visitors boasts
that the open-pit mine which feeds the power station is one of the
largest holes ever dug in the ground.

Lo, Joe (01.11.2024) Plans to turn Europe’s biggest coal mine into a leisure lake prove Theshvemsct 'r::(‘:;‘;*:::x Sl :;‘:;:::‘jg:::ﬁnL A
divisive. Climare Home News, https://www.climatechangenews.com/2024/11/01/plans-to- wet type of coal which looks and feels like tree bark but is particularly
turn-europes-biggest-coal-mine-into-a-leisure-lake-prove-divisive/, accessed 05-21-2025 damaging to human health when burned.

After more than 40 years of mining, the lignite is running out and plans
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potential customers (heat sinks)
residential areas, hospital, indoor swimming pool, schools, etc.

potential heat sources
waste heat from industry, solar thermal energy,
waste heat from air conditioning, etc.

heating circuit

Option 1: one
combined
reservoir (Freiberg

test storage)

Option 2: two
areas —> onewarm,
onecold (Bochum
test storage)
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Mine water heat storage

Abandoned mines are often flooded

* Possible energy source for heating and
cooling

» Possible option for heat and cold storage

Research questions:

+  Whatis the efficiency of such storage
units?

* Do they run efficiently?
What kind of heat can we store?

*  Which mines are suitable for this?

Two test sites in Germany (Bochum and
Freiberg)
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Project results
“Reinex” Mine water heat storage

+ Technical Performance & Efficiency:
+ Thermal storage efficiency of approximately 50%

* Fouling on heat exchanger surfaces can be reduced by
up to 80% through the selection of optimized materials

» The conditions inside the mine place high demands on .
the technology used y

+ Economic Impact & Planning Tools:
+ The project established a standardized criteria catalog

« Sites can operate cost-effectively with mine water heat
storage systems

Mine water heat storage systems
could be a solution for urban areas

Generated with Notebook LM
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THERMO
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Quarter F2
Consumption data
Heat demand: 47,000 MWh
Housholds: 992
Network length: 13,300 m
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N
A '@ Metal processing
.., Food/dairy industry

© DBI-Gruppe, 2022

© GeoBasis-DE / BKG 2012

[ o8 Industrial waste
© i heat potential (I1)
Annual waste
heat potential:
3,750 MWh

Industrial waste
heat potential (12)
|_— Annual waste
heat potential:

39,580 MWh

Quarter F2
Potential
\ Solar thermal:
47,600 MWh
Building cooling:
4,190 MWh

Quellen: DBFDatenbank 2022

?

* In mathematical terms, more energy is generated in
the district than is consumed

* However: potential and demand do not exist
simultaneously

|:> Storage is necessary
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= 40 » Use of 10 % of the solar thermal potential
Q
T » Use waste heat from |1
20 > Initial storage temperature: 2 °C
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January Febuary March April IVIay June July August September October ' November ' December

® Energy from mine water storage (discharging)

Solar thermal energy m Waste heat from building cooling 50 % 100 %
¥ Industrial waste heat m Fossil energy State of charge storage
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State of Storage charging/

charge
storage

Scenario B:
' » Use of 10 % of the solar thermal potential
» Use waste heat from I1 and 12
l ‘ > Initial storage temperature: 2 °C
b TR 11X I‘ ‘ | “

Heat mix in %

l

"

November ' December

January ' Febuary March April May June July August eptember ctober
m Energy from mine water storage (discharging)

Solar t‘hermal energy ] Wastle heat from building cooling 0% 50 % 100 %
¥ Industrial waste heat m Fossil energy State of charge storage
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«
£ Example-District Freiberg
PR’
Scenario A (low industrial waste heat) Payback time Scenario B (high industrial waste heat)
in years Net present value
I: Mine water heat storage only I: Mine water heat storage only > <10 Mio.€
Investment: 2 Mio. € 10 Investment: 2 Mio. € ]
Investment with subsidies: 1,2 Mio. € Investment with subsidies: 1,2 Mio. € o 10Mio.€
without with
funding  funding
Heating network
@ Central network
II: Mine water heat storage Il: Mine water heat storage
with feed-in sources with feed-in sources @ Decentral network
Investment: 4,3 Mio. € Investment: 6,1 Mio. €
Investment with subsidies: Investment with subsidies: 4,1 Mio. €
3,1 Mio. €
Assumptions
Electricity price: 0,32 €
Electricity price (heat pump): 0,25 €
Natural gas price: 0,17 €
. Discount rate: 2,75 %
° Payback time: 20 years Price changes per year
lll: Mine water heat storage lll: Mine water heat storage Deposit/cansumption-related
with feed-in sources and heat grid 10 \ with feed-in sources and heat grid costs: 6,27 %
Investment: 30 Mio. € * Payback time:  Investment: 32 Mio. € Operating-related costs: 2,53 %
Investment with subsidies: 18,4 Mio. € 20 years Investment with subsidies: 19,6 Mio. € Maintenance costs: 7,04 %
fﬁ_iE&'ﬁE L. Oppelt et al. | TU Bergakademie Freiberg | 15th IEA Heat Pump Conference
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Summary and Outlook

1. Under what conditions is a flooded mine suitable for use as a reservoir? - Advertisement -
How did it work in practice?

B _ Mine Water:
« Initial small-scale trials successful
+ Validation of a simulation model for heat storage Oppelt et al. (‘25)
_ _ 10.1007/s10230-
2. How can | use and monitor the storage effectively? 025-01057-w
* The characteristics of mine water and flow patterns have a significant impact on efficiency Case study:
» Further tests are currently being conducted using active cooling and higher storage temperatures
» Deposits in the heat exchanger can be predicted h?[ppe/}ge? al. (/12(?)1
. . . e . . ps://dol.org .
The most suitable material can be identified using the evaluation method developed 007/s00767-025-
3. What heat sources are available for storage above ground? 00601-3
* Integrating storage systems makes sense from a technical perspective Mine storage:
—> currently under consideration from an environmental and economic perspective
*  Further heat sources need to be developed Arab et _al' ( 26)
- Storing cooling energy from the summer is not sufficient for the winter https://doi.org/10.1
016/j.est.2026.122
087
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+49(0)3731 39-3277
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