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Introduction



Geothermal energy is a renewable and sustainable power source

that comes from the heat generated by the earth. ñGeoòmeans

earth and ñthermalòmeans heat.

Introduction



The Earth has four main layers, as is shown in the picture below.

Heat flows outward from Earthôsinterior. The crust insulates us

from Earthôsinterior heat. The mantle is semi-molten, the outer

core is liquid and the inner core is solid.



The deeper you go, the

hotter it gets (in Fahrenheit

and miles).

EARTHôSHEAT AND VOLCANIC REGIONS

Each layer has different compositions, functions and

temperatures, as is illustrated in the figure below.

It is almost 6,500 kilometers (4,000 miles) from the surface to

the center of the Earth, and the deeper you go, the hotter it gets.

The outer layer, the crust, is three to 35 miles thick and insulates

us from the hot interior.



From the surface down through the crust the normal temperature

gradient (the increase of temperature with the increase of depth) in

the Earthôscrust is 17 - 30°C per kilometer of depth (50-87°F per

mile).

Below the crust is the mantle, made of highly viscous, partially

molten rock with temperatures between 650 and 1,250°C (1,200-

2,280°F).

At Earth's core, which consists of a liquid outer core and a solid

inner core, temperatures may reach 4,000-7,000°C (7,200 to

12,600°F).

The deeper you go, the 

hotter it gets (in Celsius 

and kilometers).

http://geothermal.marin.org/GEOpresentation/sld006.htm


Thinned or fractured crust allows magma to rise to the surface as

lava. Most magma doesnôtreach the surface but heats large

regions of underground rock.



Rainwater can seep down faults and fractured rocks for

miles. After being heated, it can return to the surface as

steam or hot water.



This steaming ground is in the

Philippines.

Volcanoes are obvious indications

of underground heat, this volcano,

Mt. Mayon in the Albay province of

the Philippines erupted in 1999.

http://geothermal.marin.org/GEOpresentation/sld019.htm


When hot water and steam reach the surface, they can form

fumaroles, hot springs, mud pots and other interesting

phenomena.



Locations of Geothermal Energy Use



Locations of Geothermal Energy Use

Geothermal energy is generally harnessed in areas of volcanic

activity. The Pacific Ring is a prime spot for the harnessing of

geothermal activity because it is an area where the tectonic

processes are always taking place.

The USGS defines tectonic processes as a series of actions and

changes relating to, causing, or resulting from structural

deformation of the earthôscrust. [Adapted from American Heritage

Dic. of the English Language, 4th ed.] This picture illustrates

the term tectonic processes



New crust forms along mid-ocean spreading centers and

continental rift zones. When plates meet, one can slide

beneath another. Plumes of magma rise from the edges of

sinking plates.



Geothermal power plants are used all over the

world. They are located where tectonic plates

collide and generate volcanic activity.

The map below shows where plate boundaries are

located and the following map illustrates the

general location of geothermal power plants being

used around the world.



Earthôscrust is broken into huge plates that move apart or

push together at about the rate our fingernails grow.

Convection of semi-molten rock in the upper mantle helps drive

plate tectonics.



The table below shows MW of Geothermal Energy in different

countries around the world. For more information on the

countries below.

Producing countries in 1999 Megawatts

United States 2,850

Philippines 1,848

Italy 768.5

Mexico 743

Indonesia 589.5

Japan 530

New Zealand 345

Costa Rica 120

Iceland 140

El Salvador 105

Nicaragua 70

Kenya 45

China 32

Turkey 21

Russia 11

Portugal (Azores) 11

Guatemala 5

French West Indies (Guadeloupe) 4

Taiwan 3

Thailand 0.3

Zambia 0.2




