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Technology Fact Sheet

Geothermal

Technology:

Geothermal energy is the naturally occurring heat of the Earth.  This heat energy can be converted to electricity or used directly for space heating, aquaculture, industrial process heat, and geothermal heat pumps.  Pertinent technologies include exploration, drilling, reservoir engineering, materials, fluid chemistry, and power conversion.

Benefits:

Geothermal energy, usually produced as steam or hot water, is an environmentally benign, indigenous resource.  Geothermal power generation displaces fossil-fuel-fired generation, reducing emissions.  The direct use of geothermal energy for heating purposes displaces the use of fuel oil, natural gas, propane, and other fuels.

Energy Savings:

Geothermal energy is a renewable resource capable of offsetting other energy sources.  Geothermal heat pumps, typically 30-40% more efficient than air-source heat pumps, can serve as an energy-saving technology as well.

Emissions:

Geothermal power plants release no more than 7 percent-and even as low as 0.3 percent-of the carbon dioxide emitted by a natural gas power plant, and very little, if any, of the nitrous oxide or sulfur-bearing gases.  Direct use and geothermal heat pumps applications have no emissions.

Applications:

Applications include electric power generation, direct use, and heat pumps.  The highest temperature resources generally are used only for electric power generation. Current U.S. geothermal electric power generation capacity totals approximately 2400 MW in four western states (California, Nevada, Utah, and Hawaii).  Direct use, as the name implies, involves using the heat in the water directly for such things as heating of buildings, industrial processes, greenhouses, aquaculture (e.g., fish farming), and resorts.  Direct use projects generally use geothermal water at temperatures between 40°C (100°F) and 150°C (300°F). Current U.S. installed capacity of direct use systems totals 600 MW thermal.  Geothermal heat pumps use the Earth or groundwater as a heat source in winter and a heat sink in summer. Using soil temperatures of 7°C (45°F) to 21°C (70°F) the heat pump, a device that moves heat from one place to another, transfers heat from the soil to the building in winter and from the building to the soil in summer.  According to Energy Information Administration data, the rate of geothermal heat pumps installation averages about 38,000 units per year with a capacity of 175,000 tons.   

Related Web Sites:

Geo-Heat Center:
http://geoheat.oit.edu

Geothermal Resources Council:  http://www.geothermal.org/
Idaho National Engineering and Environmental Laboratory:  http://geothermal.id.doe.gov/

National Renewable Energy Laboratory:  http://www.nrel.gov/geothermal
Sandia National Laboratories:  http://www.sandia.gov/geothermal
DOE Web Site:

http://www.eere.energy.gov/geothermal
