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1| Petrothermal systems like Hot-Dry-Rock use
natural fractures in the crystalline basement
to create a geological heat exchanger
(in research: sedimentary rocks).
Water is pumped in an injection well to
extract thermal energy of the rock
The heated water then gets back to surface
by a production well.
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Hot-Dry-Rock Hydrothermal Deep borehole Shallow borehole Double-well Ground heat
Iy, doublet heat exchanger heat exchanger system collectors
1 | i
a3 =
e 3 d heat coll s are
| built up by horizontally
Double-well sy _ distributed pipes in depths of
| recover heat directly from | uP to 3m to utilise geothermal
*| shallow groundwater. Using -.| €nergy of the upper soil layer
- — a submersible pump ground- They generate energy from
Installed in vertical boreholes = water from depths of about insolation and have to be
shallow BHEs consist of 5to 15 m is tapped through | | installed beloyv the depth of
~ tubes with a circulating heat a production well and = frost penetration as well as
v - transfer medium; in most i returned to the groundwater — above the limit of thermal
2000 - < | cases a fluid, rarely also | via an injection well after | regeneration of the ground by
$ / | a gas. The heat extracted | heat absorption. A the sun.
S o 7 A .~ from the subsoil is released | ~8 kW (heat)* “|~ 5 kW (heat)*
T T T T T =i T i T T i T | in the evaporator of a heat 5 ==
I I I I pump f—y I s R e e e I
I | LI'I {EA = 1 I I 11 In deep BHEs (borehole heat = : — LI I I I I I I I I I T I 1 I 1 1 I
T T T T T I 1| exchanger) with depths of up to y—L ~ 5 kW (heat)* T I T I T T T T T
I I I I==1 3,000 m a heat transfer medium o = I I I I I I I L] i
I [ I - I " 3 [ 1 | I I I 1 I | I |  I—
I I 10 == I circulates at low rates within a I I I 1 I I I I I I I :
! I [ I I T ! |“[ | I I Iclosedloop.Thelluldwhlchis ! I 1 I I I I I [ I 1 I I T I N —
I I I I I I i [ 1 I I I I I
I I I I I I hisated by this process reacvhes I I I I I I 1= . Borehole heat exchanger (double
T T T T I 1| the surface where the heat is [ T I T I I == 3 2
I I | I I T tracted I I I 1 i I U-pipe) during thermal response test
Illlllll'lllex 1 e e e ) =i
3000 - | — e — e — I ~ 300 kW (heat)" I I T I I I
| P N~ ) P I I I I I I I I [
I | I | | I I I I I I I [ | I | T |
1 T T T I T T 1 T T T T I I
In the case of a hydrothermal
doublet hot water is produced from
a deep aquifer (production well). Drill rig for deep wells
At the surface geothermal energy is
extracted and the cooled water is
returned again into the same aquifer
| at a specified distance (injection well).
~ 5 MW (heat)* .
~ 2.5 MW (power)* +
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~ 5 MW (power)*
~ 10 MW (heat)*
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modified from Jodocy M., Kéhler S. & Stober I. (2007)
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