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Shallow Geothermal Energy

Basic Knowledge

Resource-effi cient heating

Geothermal energy can be used effectively even at shallow 

depths of up to 100m. Shallow geothermal energy is mainly 

suited to providing heat in private households and small indus-

trial companies.

By using heat pumps, heating and operating costs can be 

 reduced to the electrical consumption of the circulation pumps.

It is also possible to combine different usage types. If open 

 areas are available a collector can be used in conjunction with a 

geothermal probe, for example.

Geothermal probes

Different designs, which offer different benefi ts, are available 

for geothermal probes. The U-shaped probe and the dual 

U-shaped probe are already widely used, for example  embedded 

in piled foundations. Heat can therefore be supplied with geo-

thermal heat with little additional investment.

Fundamental principle

Shallow geothermal energy is based on the same fundamental 

principle as solar thermal energy. However, in this case it is the 

ground which is acting as a heat source, not the sun. There 

is an underground pipe system in which a liquid heat transfer 

medium circulates. This medium heats up under the ground and 

transfers the stored heat to a heat pump in the house. The heat 

pump raises the heat transfer medium to a higher and thus 

usable temperature (thermodynamic cycle).

Technical implementations

There are various options for using the thermal energy of the 

earth’s surface. The technical implementation is dependent 

upon the local conditions, the desired power and the combi-

nation with other energy systems. In the fi eld of shallow geo-

thermal energy, a distinction is fi rstly made between open and 

closed systems and secondly between collectors and probes. 

Moreover, different piping systems are available for geothermal 

probes. Geothermal heat collectors consist of a pipe laid hori-

zontally in the ground. This pipe is located at a depth of about 

1...2m. Geothermal probes are oriented vertically and can reach 

down to a depth of about 100m under the ground. Well systems 

use the thermal energy of the groundwater by means of two 

wells. Feed-in occurs with the source well and return occurs 

with the sink well against the direction of fl ow.

Heat exchangers and heat pumps

Geothermal collectors, geothermal probes and well systems 

function as heat exchangers in shallow geothermal energy and 

therefore represent the drive power of the thermodynamic 

 cycle of heat pumps. The cyclic processes illustrate the eco-

nomic use of geothermal heat for heating purposes, even with 

source temperatures which are actually too low. 

In addition to operation with water as the heat transfer medium, 

refrigerant is also used. Heat pipe systems of the geothermal 

probe type use the large quantity of energy in evaporation and 

condensation for an effective transfer of energy.
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