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Ardoisiéres de Martelange
Deux projets sur un méme stte

o Slate mines in the South of Belgium
o Abandoned since the 90s
o Flooded with 500,000 m3 of water = massive storage

o 12 chambers at depths between -40 and -160 m

o Residential buildings (60 apartments in 4 buildings) with
heating/cooling demands (eco-neighborhood to be
extended to 150 apartments, tertiary buildings, industry)

o Local electricity production: 70 kWe photovoltaic (PV)
system and a 140 kWth photovoltaic-thermal (PT) collector
installation
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Ardoisieres de Martelange
Deux projets sur un méme stte

Heat and cold storage

= for covering heating/cooling demands in buildings: to increase self-consumption of local electricity
production (water-to-water heat pump), increase energy resilience (self-sufficiency), offer services
to the grid (day ahead and balancing markets) and decrease energy cost (ArdNrgy)

— for local and grid electricity storage (Carnot battery) (\WeForming)
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Ardoisiéres de Martelange

Description du démonstrateur de stockage thermique
soutervain

o Chamber considered for storage (closest to the surface):

» 27200 m3 according to historical plans

> Because of waste dumped into the cavity: actual volume is 6500 m3
o 4 vertical boreholes:

> 2 to extract hot water from the top of the cavity

> 1to extract water from the bottom

> 1in the middle to return hot or cold water (with a diffusion system
for stratification)

o Submersible pumps to rout water to a technical building
o Plate heat exchanger to decouple mine water from overground water

o Optic fiber installed to measure water and rock temperature
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Ardoisieres de Martelange
Coiit du stockage thermique

o Relative cost of 52 EUR/m3 (could be decreased to 13 EUR/m3 if 27200
m3 were available)

Civil Engineering Drillings
15% 14%

Optical Fibers
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Submersible

Pumps
19%
Hydraulic Group
25%
Pipings &
Water Treatment Production Wells
9% 14%
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Stockage thermique pour le chauffage (ArdNrgy)

Simulation du systeme énergétique

o 12 buildings of 13 apartments (underfloor heating: 35:25°C) —— ﬁ
o HP capacity: 450 kW; PV panels: 200 kWp; battery: 120 kWh e
o Underground storage: 27200 m? 0 ?ﬁ ?gl I
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Stockage électrique par batterie de Carnot (WeForming)

Principe de fonctionnement d’une BC
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Stockage électrique par batterie de Carnot (WeForming)

Description du systeme énevgétique

. Cold BELPEX mFRR

[ 20 m 3 Ove rg I’O U n d ta ﬂ k at 80 - —_— ﬁiw&grid Electric E E

110°C (difficulty to find a cabin
SmeerSIble pump) 50-unit residential complex - \\\\' . ."‘. __________

WeForming
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TI-Carnot
battery

« 600 m3 underground chamber at
40-60°C : PVT or industrial waste
heat (40-60°C).

Y « 20000 m?3 underground chamber :

é at 10-20°C : produced by main e Al
o heat pump; natural generation.

= 71 L «6000 m3 underground chamber

at 25-45°C : produced by main
heat pump.
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Stockage électrique par batterie de Carnot (WeForming)
Prototype de machine semi-véversible de 500 kWth (HP) et 50 kWe (ORC)
HP mode ORC mode
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Stockage électrique par batterie de Carnot (WeForming)

Prototype de machine semi-réverstble
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Stockage électrique par batterie de Carnot (WeForming)

Prototype de machine semzi-véversible

- Q“D WeForming Construction au Laboratoire de Thermodynamique de ['Uliege (mars 2025-mars 2026)




Stockage électrique par batterie de Carnot (WeForming)

Prototype de machine semzi-véversible

Installation a Martelange (mars-mai 2026)
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Stockage électrique par batterie de Carnot (WeForming)

Stmulation
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Stockage électrique par batterie de Carnot (WeForming)
Semulation

o Storing higher temp heat in the
600 m3 chamber cold BELPEX  wFRR

o discharging and charging times of
46.5 and 54.2 hours, respectively, St resientil comple N
with a RTE of 24.34%. e e RS

o need specific pump. : : X

e e e e = -
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Stockage électrique par batterie de Carnot (WeForming)

Simulation o If the system provides heating to

an industrial process or
cooling/heating to buildings, the

= HP-Storage

HP-Industrial —— HP-Industrial np2p IS NOt the good KPI.
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Utilisation du stockage latent dans les batteries de Carnot
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Utilisation du stockage latent dans les batteries de Carnot

o Ice thermal storage can be used for covering cooling demand: case study of an off-grid Nigerian farm

' Irrigation pumps
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Source: B. Guo and V. Lemort. « Designing of an off-grid reversible heat pump/organic rankine cycle system for electricity and cooling w C' O
demands of a nigerian family farm. » In 37th International Conference on Efficiency, Cost, Optimization, Simulation and Environmental LEAP-RE REPTES

> |_|EGE Impact of Energy Systems. ECOS2024, 2024.
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Many thanks for your attention!

vincent.lemort@uliege.be

The contributors to this presentation would like to acknowledge the funding provided by the European Union's Horizon Research and
Innovation program under grant agreement No. 10112355, in the framework of the WeForming project. They also would like to
acknowledge the funding provided by the Walloon Region of Belgium in the framework of the ARDNrgy project.

Funded by The WeFormir\g ,proje.ct has received funding fron; theh UK Research  The UK participant is
the European Union European Union’s Horizon Europe Programme under the and Innovation co-funded by UKRI.
Grant Agreement No. 101123556.
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