Geothermal Energy, Harnessing the Earth’s Hea
Part 1

Geothermal energy utilizes heat originating from deep within
at the earth’s surface.

http://www.ocean4future.org/archives/4697

http://study.com/academy/lesson/the-layers-of-the-earth-factscomposition-temperature.html

Heat is most efficiently transferred to the surface in areas
where volcanos and faults are found,
such as plate boundaries.

http://www.iss.k12.nc.us/schools/wms/WorldVolcanoes.JPG

Magma brings heat to the Earth’s
surface where it is expelled as lava
forming volcanos

www.thesun.co.uk

http://www.nationalgeographic.com/environment/natural-disasters/volcanoes/

Faults allow for water to circulate deep within the
Earth’s crust, heat up and remerge at the earths
surface as hot springs and other geothermal
manifestations.

Kekerengu Fault, New Zealand http://www.express.co.uk

About 2 m of vertical offset developed where the thrust fault cut across this track field.
Notice that the surface rupture is limited to a relatively narrow zone, with very little
deformation of the ground surface on either side.
https://research.engineering.ucdavis.edu
Aerial photo of the San Andreas Fault, California www.amusingplanet.com

Geothermal features at
Yellowstone National Park

Castle Geyser

Boiling mud pot

Photo by Jeff Vanuga http://www.yellowstonepark.com
Photo John Good, 1966
www.nps.gov

Travertine Terraces at Mammoth Hot Springs

https://www.yellowstoneparknet.com

Grand Prismatic Hot Spring

http://www.yellowstonepark.com

Geothermal energy is a source of
renewable energy that can generate
electricity all the time. Not just when
the sun is shining or the wind is
blowing.

Geothermal Power Plants

Krafla geothermal power plant, Iceland.
https://en.wikipedia.org/wiki/Geothermal_power

Nesjavellir geothermal power plant, Iceland.
https://en.wikipedia.org/wiki/Geothermal_power

Geothermal power plant, Imperial Valley California
https://www.nrel.gov/workingwithus/re-geo-elec-production.html

Negros Oriental power plant, Philippines.
https://en.wikipedia.org/wiki/Geothermal_power

1) Hot water is pumped from deep
underground through a well under high
pressure.
2) When the water reaches the surface,
the pressure is dropped, which causes
the water to turn into steam.
3) The steam spins a turbine, which is
connected to a generator that produces
electricity.
4) The steam cools off in a cooling tower
and condenses back to water.
5) The cooled water is pumped back into
the Earth to begin the process again.
https://www3.epa.gov/climatechange//kids/solutions/technologies/geothermal.html

Geothermal Power Plants in Utah
Cove Fort

Installed geothermal electricity
generation capacity in Utah is
66 MWe, with geothermal
plants at
• Cove Fort (26 MWe)
• Thermo (10 MWe)
• Roosevelt (30 MWe).

Roosevelt
https://www.ksl.com/?sid=41949852&nid=148&tiiatus

Thermo
http://www.pacificorp.com/es/re/blundell.html

That is enough
electricity to power
66,000 homes!
http://www.cyrqenergy.com/projects/thermo/

Aquaculture

Tilapia raised at a geothermal
fish farm

Geothermal fish farm Buhl, Idaho

Ø Warm geothermal waters are used
to grow fish year round, often in
climates that would otherwise not
be suitable for the fish. The
constant supply of warm water
allows fish to mature faster than
normal.

http://geothermaleducation.org

Ø 16 countries now use geothermal

https://castironidaho.com

energy for aquaculture, including
China, Israel and the United States.

Ø In California, 15 fish farms raise
tilapia, bass, and catfish producing
4.5 million kilograms of fish each
year.

http://geothermaleducation.org/

Ø At one geothermal fish farm in Colorado, at high elevation
and a cold climate tilapia as well as alligators are raised in
geothermal water! The alligators are feed with fish scraps
from the Tilapia farm. That is snow in the lower right
picture!

http://www.coloradogators.com/

Greenhouses

Newcastle, Utah

Ø Warm geothermal waters are used to

warm greenhouses. This allows for plants
to grow year round, even in climates
where these plants may not otherwise
grow.
Ø At Newcastle, Utah 24 acres (the same size
as 9 soccer fields!) of geothermally heater
greenhouses are used to grow flowers.
Ø The green houses at Newcastle are heated
using 108oC water (226oF, hotter than
boiling!). Pumped from wells 75 to 95 m
deep (246 to 311 ft).
Ø In Iceland geothermal greenhouses have
been used since 1924 to grow food items
like vegetables and strawberries, flowers
and as nurseries for bedding and forest
plants. Geothermal electricity is also used
to provide light to the plants through the
long dark winters. As of 2007 194,000 m2
of greenhouse space was being cultivated
in Iceland (the same size as 18 soccer
fields!).

Newcastle, Utah

Iceland

http://www.nea.is/geothermal/direct-utilization/greenhouses/

Newcastle, Utah

Space and
District Heating

https://energy.gov/sites/prod/files/2015/07
/f24/10-District-Heating---J-Lund_0.pdf

Boise, Idaho

Ø In the US more than 19 district
heating systems are in use.

Ø Boise Idaho is the oldest in the US

which has been using 170oF water
to heat buildings since 1892.
Today 81 buildings with an area of
4.2 million square feet (the same
area as 36 soccer fields!) are
heated by geothermal energy. The
heating system circulates >190
million gallons through 13 miles of
pipelines every year.

http://www.energyauditorhq.com/geothermal-energy-facts/

Ø Other towns that use geothermal
energy for heating in the US
include Ketchum, Idaho, Klamath
Falls, Oregon, Elko, Nevada and
Midland, South Dakota.

https://energy.gov/sites/prod/files/2015/07
/f24/10-District-Heating---J-Lund_0.pdf

https://energy.gov/sites/prod/files/2015/07
/f24/10-District-Heating---J-Lund_0.pdf

Resorts and Spas

Blue Lagoon, Iceland

Ø Excess heat and/or water from

geothermal power plants is used
in areas like Iceland and New
Zealand to create resorts and spas
for people to recreate and relax in
the heated waters.

Blue Lagoon Iceland https://guidetoiceland.is

Blue Lagoon Iceland http://web.mit.edu/renewable-iap09/www/lecture6.html

Ø At the Huka Prawn Park in New
Zealand tropical prawns are breed
and grown in captivity using waste
geothermal heat from the
geothermal power station next
door. Visitors catch prawns and
cook them right there! In fact,
they host a prawn fishing
competing 3 times a year at the
end of each school semester,
where the winner who catches the
largest prawn wins a prize worth
$500! The largest prawn caught at
the park was 68 cm (almost 27
inches!).

Taupo DeBretts Spa Resort, New Zealand

https://www.taupodebretts.co.nz

Huka
Prawn
Park, New
Zealand

Resorts and Spas

Bonneville Seabase, Utah

Ø In Utah geothermal hot springs are

places to swim and relax, as well as
places to practice scuba diving year
round in the warm waters
surrounded by tropical fish!

Crystal Hot Springs, Utah

Homestead Crater Midway, Utah

http://www.leisurepro.com/blog/scuba-dive-destinations/bonneville-seabase-utah/

http://www.utahstories.com/wp-content/uploads/2010/07/IMG_4235_opt.jpeg

http://homesteadresort.com

