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4.1 Iintroduction

Geothermal energy is a costeffective form of energy that neither

contribute to globalwarming 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

C The heafcan be used tgeneratesteamand electricity

C Heat from geothermal springs cée used directlyto heat
greenhouses for plants, to dry out fish and deice roads, for improvin
oll recovery, and to heat fish farms and spas.

¢C Geothermalwater has been used to heat homes and buildings for
over a century.

C Inlceland, virtuallyall the buildingsn the countryare heatedby hot
springwater and get15% of its energy from geothermal sources

Y (counscv:
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4.2 Interior of the EarthStructure ¢ Different Layets
Coreitself has two layers CRUST

y 0 Inner core made of solid iron
0 outer core made of very hot melted rock,
called magma.

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

CQrust is the outermost layer of the Earth

o the land that forms the continents and
ocean floors

0 3to 5 miles thick under the oceans THE EARTH’S INTERIOR

o 5 to 35 miles thick on the continents.




BMM4753 RENEWABEEIENERGY REESOURC ESUniversiti
E Chapter 4 Gesthenmal ERrergy U PAHANG
4.2 Interior of the EarthSiructure ¢ TectonicHPlater Formadion

Plate Tectonic Processes
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Earth's crust is broken into pieces caltedtonic plate

o Magma comes close to the Earth's surface near the edges of these
plate where volcanoes occur.

o0 The lava that erupts from volcanoes is partly magma. Deep
underground, the rocks and water absorb the heat from this magma
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4.2 Interior of the EarthStruciure ¢ Earth Tkenpeesatute

0 Temperature of rocks Temperatures in the Earth
and water gets hotte Temperatures Depth in
asit getsdeeper in Celsius , kilometers

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

0 At 34 km depth,
water bubblesup

0 At 10-15 km depth the earth's interior if1ot 1000¢1200°C
o Thecore of the earth consists of a liquid rock known as 'Magma’
having a temperature of about 400Q

(oSSR
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4.3 Geothenmal Resotees

Geothermalare renewableenergysourceshat utilise the heatwithin 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 surface contains
50,000times more energythan all the oil and naturalgasresourcesn
the world.

Ii. Theareaswith highestundergroundtemperaturesare in regionswith
active or geologicallyyoung volcanoes These"hot spots" occur at
plate boundariesor at placeswherethe crustisthin enoughto let the
heat through. The PacificRim, called the "ring of fire" for all of its
volcanoeshas many hot spots,includingsomein Alaska,California,

andOregon
Y (counscv:
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4.3 Geothenmdl Resottees

Theseregionsare alsoseismicallyactive Themanyearthquakesand

the movementof magmabreakup the rock covering,allowingwater

to circulate Asthe water risesto the surface,natural hot springsand

geysersoccur, such as "Old Faithful" at YellowstoneNational Park

Thewater in thesesystemscanbe more than 200°C.

The current production of geothermal energy from various
applicationsplacesthird amongrenewable, following hydroelectric
and biomass,and aheadof solarand wind. Despitetheseimpressive
statistics,the current level of geothermaluse palesin comparisonto

its potential. The key to wider geothermal use is greater public
awarenessand technicalsupport-two areasin which the GecHeat
Centerisveryactive
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[ 4.3 GeothenmalResourees
- Cunrent CGommercial Utitization
' I. Hydrothermal Reservoirs
Ii. Earth Energy

AdvangcetTtechnologies:Yet Fe Bevbeveloped
lii. Hot Dry Rock

Iv. Geopressured Brines

v. Magma



RCES.... .
Universiti
Malaysia
PAHANG

4.3 Geothermal ResourcesCurrent, HydrothermaReservoirs

7




