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4.1 Introduction

Geothermal energy is a cost-effective form of energy that neither
contribute to global warming nor a threat to national security. It is the
only form of 'renewable'energythat is independentof the sun,with the
ultimate source from the center of the Earth where temperaturesare
approximately6000°C.
Ç The heat can be used to generate steam and electricity. 
Ç Heat from geothermal springs can be used directly to heat 

greenhouses for plants, to dry out fish and deice roads, for improving 
oil recovery, and to heat fish farms and spas. 

Ç Geothermal water has been used to heat homes and buildings for 
over a century. 

Ç In Iceland, virtually all the buildings in the country are heated by hot 
spring water and gets 45% of its energy from geothermal sources.
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Coreitself has two layers
o inner core made of solid  iron 
o outer core made of very hot melted rock, 

called magma.

4.2 Interior of the Earth StructureςDifferent Layers

Mantle surrounds the core 
o and is about 1,800 miles thick. 
o made up of magma and rock. 

Crust is the outermost layer of the Earth
o the land that forms the continents and 

ocean floors
o 3 to 5 miles thick under the oceans
o 5 to 35 miles thick on the continents. 
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Earth's crust is broken into pieces called tectonic plate
o Magma comes close to the Earth's surface near the edges of these 

plate where volcanoes occur. 
o The lava that erupts from volcanoes is partly magma. Deep 

underground, the rocks and water absorb the heat from this magma. 

4.2 Interior of the Earth StructureςTectonic Plate Formation
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o Temperature of rocks 
and water gets hotter 
as it gets deeper

o Radial temperature 
gradient increases 
proportionally to 
depth at a rate of 
about 30°C per km.

o At 3-4 km depth, 
water bubbles up 

4.2 Interior of the Earth StructureςEarth Temperature

o At 10-15 km depth, the earth's interior is hot 1000°ς1200°C. 
o The core of the earth consists of a liquid rock known as 'Magma' 

having a temperature of about 4000°C. 
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Geothermalare renewableenergysourcesthat utilise the heat within the
earth to create either a source of renewable heat or renewable
electricity.
i. Geothermalenergyis generatedin the Earth'score, mostly from the

decayof naturally radioactivematerialslike uranium and potassium.
The amount of heat within 10,000 meters of the surfacecontains
50,000timesmoreenergythan all the oil andnaturalgasresourcesin
the world.

ii. Theareaswith highestundergroundtemperaturesare in regionswith
active or geologicallyyoung volcanoes. These"hot spots" occur at
plateboundariesor at placeswherethe crustis thin enoughto let the
heat through. The PacificRim, called the "ring of fire" for all of its
volcanoes,hasmany hot spots, includingsomein Alaska,California,
andOregon.

4.3 Geothermal Resources
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iii. Theseregionsare alsoseismicallyactive. Themanyearthquakesand
the movementof magmabreakup the rockcovering,allowingwater
to circulate. Asthe water risesto the surface,naturalhot springsand
geysersoccur, such as "Old Faithful" at YellowstoneNational Park.
Thewater in thesesystemscanbe more than 200oC.

iv. The current production of geothermal energy from various
applicationsplacesthird among renewable, following hydroelectric
and biomass,and aheadof solarand wind. Despitetheseimpressive
statistics,the current level of geothermalusepalesin comparisonto
its potential. The key to wider geothermal use is greater public
awarenessand technicalsupport--two areasin which the Geo-Heat
Centerisveryactive.

4.3 Geothermal Resources
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Current Commercial Utilization
i. Hydrothermal Reservoirs 
ii. Earth Energy

Advanced Technologies Yet To Be Developed
iii. Hot Dry Rock
iv. Geo-pressured Brines
v. Magma

4.3 Geothermal Resources
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4.3 Geothermal ResourcesςCurrent, Hydrothermal Reservoirs 


