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Name of Presenter 

Oltmanns, 2020

• Construction of a MD-BTES as a demonstrator on a 

technical scale (3 x 750 m deep borehole heat 

exchangers, spacing approx. 8,7 m)

• Demonstration of the hydraulic down-the-hole-hammer 

drilling method for MD-BTES

• Experimental characterization of the operation of MD-

BTES

• Validation and calibration of numerical models on real 

measured data

• Economic and emission prediction for planning of highly 

scaled plants

• Evaluation of the integration of the MD-BTES into the 

energy concept of the TU Darmstadt

Medium deep boreholes

Connect to the heating system

SKEWs – TU-DA Demo-site and goals

Location



Concept – Medium deep borehole thermal 
energy storage
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Thermal influence

Porous rock

Hard Basement rock

Aquifer

BHE : Borehole Heat Exchanger

MD-BHE

Low permeability

 Conductive heatflow

 Low convective losses 
due to min. flowing 
groundwater

 Less surface occupancy

Thermic 
isolation

small number of 
BHE >> 100 m

High number of 
BHE < 100 m

Surface BHE 
network

 Reduced thermal 
influence in near-surface 
aquifers

Modified after Welsch et al. 2019
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SKEWs – TU-Darmstadt Demo-site and goals

Oltmanns, 2020

• Construction of a MD-BTES as a demonstrator on a 

technical scale (3 x 750 m deep borehole heat 

exchangers, spacing approx. 8,7 m)

• Demonstration of the hydraulic down-the-hole-hammer 

drilling method for MD-BTES

• Experimental characterization of the operation of MD-

BTES

• Validation and calibration of numerical models on real 

measured data

• Economic and emission prediction for planning of highly 

scaled plants

• Evaluation of the integration of the MD-BTES into the 

energy concept of the TU Darmstadt

Location

Medium deep boreholes

Connect to the heating system



SKEWs – Project partners
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SKEWS – Project location

SKEWs Site

Darmstadt

www.tu-darmstadt.de
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Geological context

• The project site is located in the northern Odenwald 

crystalline complex

• The Odenwald is dominated by variscan plutonic complexes

• Locally, the site is characterized by variscan plutonic rocks

and Permian sedimentary and volcanic rocks
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(Seib et al. 2024)
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Geological interpretation 
• Cutting samples taken continiously every three meter

interval

• Thick unexpected permian basalt deposit with total 

thickness of up to 200 m 

• Below that two plutonic units with varying degrees of 

alteration
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Geophysical study

Before: 

• Geologic and geophysical investigations

• Gravimetry

• 2D-Seismic

• Electrical resistivity tomography

• Outcrop analogue studies

During drilling:

• Geophysical logging

Borehole geophysics

Gravimetry Seismic

Geoelectric
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Storage layout
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• Three coaxial borehole heat exchangers

• Each 750 m depth

• 9“ drilling diameter at TVD

• 7“ Steel Casing

• 5.5“ Central Liner pipe with PP-inliner for

thermal insulation

• Three groundwater monitoring wells

Borehole wall

Cementation

Casing connector

Cementation

PP-inliner

Glass-fiber
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On site
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EWS 2

Buffer

EWS 4
EWS 3

Heater
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Flow and temperature monitoring

13

Flow-sensor

Temperature-sensor
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Borehole wall

Cementation

Casing connector

Cementation

PP-inliner

Glass-fiber

First results– Start GRT 05.10.23 in BHE 2
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Faserlänge [m]

GWM
3 2 1
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Geothermal Response Test: Sep - Nov 2023

• Depth-resolved determination of 
the thermal properties of the 
borehole and the rock formation

• Defined heating of a borehole 
heat exchanger with heating 
units

• Temperature monitoring with 
fiber optic cables and 
temperature sensors

• Flow measurement at the well 
head



Concept dGRT

Enhanced Geothermal 
Response Test

Konstante Beladeleistung

Fluktuierender, 
solarer Betrieb

Parallele Verschaltung
Serielle

Verschaltung

Time [Month]
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Fluidtemperature, 

Inlet- and Outlet [°C]

Power [kW]
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Testphase – Start December / January
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• Defined heating of a borehole 
heat exchanger with heating 
units

• Temperature monitoring with 
fiber optic cables and 
temperature sensors

• Flow measurement at the well 
head
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Testphase

Enhanced Geothermal 
Response Test

Constant loading

Fluctuating, solare 
operation

Parallel connection Serial Connection

Zeit [Monate]
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Time [Month]

Fluidtemperature, 

Inlet- and Outlet [°C]

Power [kW]
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System development after SKEWS
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• Usage as demonstrator for

further experiments (Push-It, 

Eneff-Campus)

• Connection to district heating

grid

• Storage extension

19 Sonden

37 Sonden
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Thank you for your attention!
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Funders of studies about MD-BTES
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Upcoming development of 

the SKEWS site is funded by

EU Horizon project:


