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Geothermal energy

Introduction

Geothermal energy systems

aim at extracting heat from the 

ground for heating or electricity

production. 

By extension, it includes also the 

systems that dissipate heat into

the ground, for cooling purpose.
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Shallow geothermal energy

Source: www.crege.ch

Geothermal energy

Introduction

Different systems for different applications, 

in different geological contexts
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Geothermal energy

Introduction

Å Heating and/or Cooling

Å Energy Storage (ATES or BTES)

Å Sustainable (recoverable) heat source

Å High performance of the heat pump (COP > 4) due to stable temperature

Borehole heat

exchangers

Geothermal

wells

Closed-loop system Open-loop system
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Geothermal energy

The heat pump

The heat pump allows an 

exchange of heat between the 

primary circuit (in the ground) 

and the secondary circuit (in 

the building).
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Geothermal energy

COP ïCoefficient of performance

Source: www.ef4.be

For COP=4

Winter

Spring

Autumn

Summer

Source: CSTC-NIT 259
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Sub-surface tubes 

ÅTubes set up in a 3 to 5 m depth excavation

ÅClosed loop: heat exchanger fluid in tubes

ÅGround temperature affected by seasonal 

variations

Tmaxº14°C in September

Tminº7°C in April 

ÅNeed large surface : 1 to 2 times the heated

surface of the building

ÅInteraction with roots and plants

Closed-loop systems

Various types
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Sub-surface tubes 

Source: www.espace-eco-habitat.fr

Closed-loop systems

Various types

Source: www.lemoniteur.fr
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Borehole heat exchanger

ÅBoreholes of º15 cm in diameter, 50 ï300 m 

in length

ÅU tubes in borehole (closed loop) 

ÅEnergy balance: 

ground º75-80 %

electricity for heat pump º20-25 %

ÅMaximal power: 40 to 80 W / meter of probe

Closed-loop systems

Various types


