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Agenda

 01. WP5 Status and main updates [FBK].

 02 . ATES Demo in Andel [DTESS/ANDEL ].

 2A. New large scale MT-ATES system [IF/DTESS].

 2B. New Ground Water Heat Pump [HIREF].

 2C. Integration of Hybrid Solar Panels with ATES [ENDEF].

 2D. Intelligent Energy Management, Monitoring, and predictive O&M [Energenius ].
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What is USES4HEAT?

This project has received funding from the European Union’s Horizon 
research and innovation programme under grant agreement No 101136136



USES4HEAT
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USES4HEAT | Underground Large-Scale Seasonal Energy Storage for Decarbonised and Reliable Heat

USES4HEAT aims to demonstrate innovative, large scale, underground seasonal thermal energy storage 
(UTES) solutions integrated in local district heating networks harvesting locally available renewable 
sources of heat such as waste heat, solar thermal, geothermal or power-to-heat.

Cost-effective, large scale, seasonal 
underground TES (UTES)

BTES ATES 

Geothermal
energy

Solar hybrid panels
Industrial waste heat 

recovery

Variable supply integration from RES and industrial waste heat

Flexibility in the delivery of heat, decoupling supply and demand

Increased sector integration meeting greater share of energy demand

Solar thermal panels

Power to 
Heat

Web page: https://www.uses4heat.eu/

https://www.uses4heat.eu/
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Amendment – Sept 2026
• Six new partners; three withdrew  
• New ATES demo Andel, the Netherlands
• New BTES demo Litomerice, Czech Republic



USES4HEAT INNOVATIONS
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ATES Demo in Andel



 Around 3.5 hectares
 Operates  with 3 x NG C HP , HP , P V  panels , 

s torage tanks  (hot and c old) and LT - AT E S  
s ys tem. 

 S upplying the S wimming P ool nearby 

 Will be c onnec ted to the new Greenhous e.  
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Site Overview – Butterfly Orchids

E nergy C onc ept LT–AT E S

S torage Aquifer S hallow Aquifer (20 - 55 m b.g.l.)

Number of Wells 2 c old wells  – 2 warm wells

Injec tion T emperature Max 25 °C

Flow rate Max 150  m3/h

Heating P ower 1,750  kW

C ooling P ower 1,0 50  kW

S torage C apac ity 2,6 0 0  MWh

#  Demo area, highlighting the loc ation of the new greenhous e 
(in red) and the c onnec tion between the energy s ys tem, 

exis ting greenhous e, and s wimming pool.

#  LT - AT E S  features  c urrently operating in the 
exis ting greenhous e at the demons tration s ite.
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Site Overview – Butterfly Orchids – New greenhouse

Cold Cluster

Warm ClusterTechnical RoomOpen Pool

 Around 12 hec tares  c overed area 

 No natural gas  c onnec tion will be ins talled. 

 E nergy s ys tem will be c onnec ted with the 
c urrent greenhous e. 

 E nergy s upplier c omponents :
 4 x 1,5  MW GWHP s  (6  MW in total)
 MT - AT E S  s ys tem
 P V  & P V T  panels

In line with the national s trategy to inc reas e
the s hare of renewable energy in the
elec tric ity mix, the integrated s ys tem is
expec ted to operate on 10 0 % renewable
energy in the near future.

#  P lanned phas es  for the c ons truc tion of the greenhous e and the areas  
des ignated for the warm and c old c lus ters  of the MT - AT E S  s ys tem. 
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Site Overview – Butterfly Orchids – New greenhouse –
Operation Concept

Y ear 5 Y ear 10

S ummer Winter S ummer Winter

C old s upply 7 GWh 10  GWh

Heat load 10 .5  GWh 18.5  GWh

AT E S 21 GWh
(charge)

9.5 GWh
(discharge)

21 GWh
(charge)

17 GWh
(discharge)

GWHP 4.2 GWhel 0.9 GWhel 4.2 GWhel 1.7 GWhel

PVT Panels Annual Supply ≈ 6 2.5  MWhel & 6 8.5  MWhth

#  S c hematic  repres entation of the energy s ys tem and the 
integration of its  c omponents  ac ros s  the s eas ons . 

#  Des igned E nergy flow for the operation of the 
energy s ys tem in the new greenhous e. 
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New Seasonal Large -Scale Aquifer Thermal Energy Storage



• 10x Wells: 

• 6x cold wells 

• 4x warm wells

• 2x monitoring wells
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New Seasonal Large -Scale Aquifer Thermal Energy Storage
General info Parameter Unit Summer Winter

MT - AT E S  mode [- ] C harging S upply

maximum water volume to be pumped [m³ /s eas on] 6 20 ,0 0 0 750 ,0 0 0

average water volume to be pumped [m³ /s eas on] 520 ,0 0 0 6 3 5,0 0 0

maximum flow rate [m³ /h] 3 9 0 3 9 0

average injec tion temperature [°C ] 50 13

min/max injec tion temperature [°C ] 55 5

c ut- off temperature [°C ] 25

s ubs urfac e- s ide c apac ity [kW] 7,6 0 0 7,4 0 0

average trans ferred energy amount [MWhth/s eas on] 21,0 0 0 17,0 0 0

Average heat s upply MT - AT E S  + HP [MWhth/s eas on] 18,50 0

#  MT - AT E S  s ys tem princ iples  and general c harac teris tic s .
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Test drilling – Butterfly Orchids – New greenhouse –
Subsurface Stratigraphy 

#  C alc ulated temperature dis tribution [°C ] 
after 20  years  of MT - AT E S  operation.

#  S c hematic  repres entation of the 
underground layers , highlighting the pos ition 

of the tes t wells  and monitoring filter s c reens . 



• 4x wells at warm cluster
• Material selection: 
o GRE  tube (Glas s  Reinforc ed E poxy)
o S tainles s  s teel filter (wire c oil filter) at 

s torage aquifer 
o B ac kfilling materials

• Drilling depth up to 8 5m b.g.l.  

• B orehole diameter: 6 0 0 mm 

• S c reen s lot s iz e

• C onnec tions

• Well hous ing 

• Monitoring wells  

14

Well Design 
Warm Cluster  

1. Borehole
• Diameter: Ø600 mm with stainless 

steel flange
• Depth: 0-85 m b.g.l. 

2. GRE
• Pump chamber:

ID: Ø300 mm
Depth: 0 - 60.9 m b.g.l.

• Cone reduction: 
ID: Ø300 mm to Ø200 mm 
Depth: 60.9 – 61.4 m b.g.l.

• Pipe: 
ID: Ø200 mm
Depth: 61.4 - 69 m b.g.l.

3. Flange GRE to stainless steel
• Diameter: Ø340 mm
• Depth: 69 m b.g.l. 

4. Stainless steel pipe
• Diameter: Ø200 mm

5. Stainless steel monitoring pipe
• 2x (PF1 & PF2)
• Diameter: Ø34 mm

6. Stainless still filter (coiled wire filter)
• Diameter: Ø200 mm
• Depth: 73-83 m b.g.l.

Warm Well design 
schematic 



• 2x Monitoring wells (1x @ Warm cluster and 1x @ cold cluster) + 
warm and cold well 

• Three reasons:
o T ec hnic al performanc e
o Required for the permit
o US E S 4 HE AT

• Temperature increase:
o Grow of mic robes
o C alc ite prec ipitation
o C hange in c hemic al c ompos ition groundwater
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Monitoring

#  P os ition of monitoring well (MP 1) at warm c lus ter. #  C old well. 
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New Ground Water Heat Pump
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Design operating conditions 
and performance targets Unit 1 – Heating@25/37.8 °C;12/6 °C;100%;

Heating c apac ity kW 1572.8

Water F low us er s ide l/h 10 56 76

Water P res s ure drops us er s ide kP a 6 6

Water F low s ourc e s ide l/h 1879 4 1

Water P res s ure drops s ourc e s ide kP a 59

T otal P ower input kW 275.4

T otal Abs orbed C urrent A 4 70

C OP W/W 5.71

Unit 2 – Heating@37.8/50 °C;12/6 °C;100%;

Heating c apac ity kW 14 9 0 .2

Water F low us er s ide l/h 10 50 4 6

Water P res s ure drops us er s ide kP a 6 6

Water F low s ourc e s ide l/h 16 6 125

Water P res s ure drops s ourc e s ide kP a 4 4

T otal P ower input kW 3 4 8.6

T otal Abs orbed C urrent A 59 5

C OP W/W 4 .27

#  S c hematic  layout of water c onnec tion #  P reliminary s imulation res ults  for the GWHP s  in a s eries  
c onfiguration.

12°c6°c6°c 12°c

25°c 37.5°c 50°c

• 4  Unit of indus trial Water/Water c hillers  to 
provide both c ooling and heating. 

• S eries  arrangement  on the hot s ide 
(c ondens er)

• P arallel arrangement  on the c old s ide 
(evaporator)



● Screw Compressors 
● Low nois e s et- up
● R515B  (GWP =29 9 ) – non flammable, 

non- toxic , s ynthetic  refrigerant as  
replac er of R13 4 a (77% lower GWP ).

● High temperature range
● S imple non- revers ible revers e c yc le 

to ac hieve high C OP
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Unit selection

#  E V A1281W DX – HIRE F GWH #  Dimens ional drawing
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Site Overview – Butterfly Orchids 
Development of the new Greenhouse

#  4 x units  of GWHP  delivered to the tec hnic al room. 

# Integration of GWHP s  with the energy 
s ys tem. 
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Integration of Hybrid Solar Panels with ATES



Preliminar stage

Objectives of this study

To develop and experimentally assess water-based PVT prototypes that 
combine a high-efficiency PV module with compact heat exchangers (HXs) 
suitable for low-temperature operation

Main objective

 To incorporate TOPCon N-type silicon cells

 To adopt an industry standard for large-format, high-power panels

 To adapt the conventional HXs to this large format

 To achieve a feasible, cost-effective, efficient and reliable for real-world installation



Material & methods

Description of the PVT components

PV module:
 TOPCon N-type cells
 620W, 2.7 m2

 Height: 30mm
 Weight: 23 kg

Heat Absorber: 
 Cu-Al based / Sheet and tube design

Prototype 1 Prototype 2 Prototype 3

Other components: 
EU PVSEC 2025. Lucía Cano, Raquel Simón-Allué, Raúl Villén, 
Yolanda Lara, Isabel Guedea. Materials Assessment for PV-T Modules 
Thermal Performance 
Improvement. doi: 10.4229/EUPVSEC2025/3AV.1.11

 1 inlet/outlet
 Vol 2.3 l
 Low Pressure

drop

 1 inlet/outlet
 Vol 1.5 l
 High Pressure

drop

 2 inlets/outlets
 Vol 1.5 l
 Mid Pressure

drop

https://doi.org/10.4229/EUPVSEC2025/3AV.1.11


PVT production
estimated

Future work

PVT integration on demo site 

 Current layout 126 PVTs (75,6 kW). 

 Installation planned for 2027

 Different thermal scenarios

Schematic representation of the energy system and 
the integration of its components across the 
seasons.
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Electrical energy: 62.4 MWh/year
Thermal energy: 68.3 MWh/year



Conclusions

Main conclusions

Experimental assessment of three PVT prototypes incorporating high efficiency large–format PV
laminate and different HX c onfigurations . Winter and s pring performanc e is analys ed.

 T he three prototypes s howed broadly comparable electrical and thermal power outputs , while
the main differences were obs erved in the fluid temperature ris e. T his is influenced by the fluid
flow but als o by the geometry.

 Winter res ults identified the meander and double- meander c onfigurations as the mos t promis ing
des igns , and s pring res ults s howed s imilar performance  s elec tion mus t be done under
prac tic al is s ues .

 Double meander configuration pres ents more favourable balanc e between thermal performanc e
and hydraulic res is tance, it is s elec ted for the AT E S applic ation.

 An ins tallation of 126 PVT panels is envis aged to be integrated with a heat pump and a s eas onal
s torage (AT E S ) providing 6 2.4 MWh of elec tric ity and 6 8 .3 MWh of thermal energy per year

This project has received funding from the European Union’s Horizon research 
and innovation programme under grant agreement No 101136136
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Intelligent Energy Management, Monitoring, and predictive O&M



Intelligent Energy Management, Monitoring, and predictive O&M

• EMS Evolution
o Parallel development by MAPS of a new, advanced Energy Management System.
o Transitioning from the GEM platform to the new Brainwatt ecosystem 

(https://energy.mapsgroup.it/en/brainwatt -platform/ ).
o Developing a strategy for greenhouse growers to reduce energy costs through the optimal 

use of available energy sources and by purchasing electricity wisely on the electricity 
market. 

o This also helps to alleviate grid congestion issues.
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https://energy.mapsgroup.it/en/brainwatt-platform/
https://energy.mapsgroup.it/en/brainwatt-platform/
https://energy.mapsgroup.it/en/brainwatt-platform/


Thanks for Your Attention!
Geothermal Innovation Days
14th October 2026 – Utrec ht 
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