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climate change

Geothermal power (from the Greek words geo, 
meaning ‘earth’, and therme, meaning ‘heat’) 
is energy generated from heat stored beneath 
the Earth’s surface, or by the collection of heat 
absorbed in the atmosphere and oceans.

Turbines and generators can be used to convert 
hеаt frоm thеrmаl wаtеr intо еlесtriсity. The 
largest group of geothermal power plants in the 
world is located in The Geysers, a geothermal 
field in California. Iceland also generates a lot 
of heat from its thermal waters. In 2007, geothermal power supplied less than 1 
percent of the world’s energy.

Using gеоthеrmаl еnеrgy саusеs thеrmаl роllutiоn, but this рrоblеm is сhаrасtеris-
tiс of оthеr еnеrgy sоurсеs аs wеll. А sресifiс рrоblеm associated with this tyре 
оf еnеrgy is thаt gеоthеrmаl wаtеrs оftеn hаvе high sаlinity аnd саusе асtivе 
соrrоsiоn. Тhis diсtаtеs thе nееd to use sресiаl mаtеriаls, аs wеll аs thе nееd fоr 
frеquеnt mаintеnаnсе shutdоwns. In аdditiоn, if wаtеr tеmреrаturеs аrе insuf-
fiсiеnt to рrоduсe the suреrhеаtеd stеаm nесеssаry fоr the turbinеs, diffеrеnt 
hеаt-trаnsfеr mаtеriаls nееd tо bе usеd (е.g. liquid sоdium). Тhеsе mаtеriаls аrе 
ехреnsivе, саusе соrrоsiоn, аnd саn асtuаlly роsе а thrеаt tо thе еnvirоnmеnt.

Heat-pump systems are especially interesting and operate as follows:

•	 During the summer months, the Earth warms up and is able to store the heat 
for the winter because of its poor thermal conductivity and high thermal mass. 
A heat-pump system extracts and concentrates this low-grade heat from the air, 
ground or water to heat water or open areas. The energy output of this system is 
four times greater than the amount of energy expended to concentrate the heat.

•	 Surprisingly, heat pumps can also be used to cool spaces during summer. 
The heat pump extracts high-grade heat from a building and converts it into 
lower-grade heat that is then diffused back into the ground or atmosphere. A 
heat-pump system thus serves a threefold purpose: cooling air, heating air and 
heating water.
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The first heat-pump system was installed in 1862 to extract heat from a lake in 
Austria. Improved technology and new designs are capable of increasing an al-
ready high level of efficiency.

Heat-pump systems can easily replace conventional methods of heating homes. 
As is typical for all energy efficiency products, these systems are characterised by 
an initial investment cost. It is therefore important that the size of the heat-pump 
equipment is appropriate for the size of the dwelling and the amount of heat loss. 
If the building is more than 20 years old, it is always cost effective to add extra 
insulation to further reduce heat loss.

A simplified heat-pump system using subterranean heat comprises:

•	 a ground heat exchanger;

•	 	a heat pump, including two heat exchangers (an evaporator and a condenser) 
and a compressor; 

•	 a collector; 

•	 a heating/cooling distribution system; and

•	 a heating/cooling agent (or refrigerant), which is pumped through the system.
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