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Goals:  Students will learn about Earth’s geothermal sources and how scientists find them. They will also explore

how geothermal is converted to electricity and what the future holds for this energy source.

Questions:  You will be able to answer the following questions at the end of this presentation:

• What is geothermal energy?

• Where does it come from?

• How is it used today?

• What geothermal resources exist on earth?

Presentation Outline:

What types of clues tell you that there may be a geothermal energy source underground? 

____________________________________________________________________________________________

Where does geothermal come from? ____________________________________________________________________________________________

How is heat brought to the Earth’s surface? ____________________________________________________________________________________________

How many people in the world use energy from geothermal sources? ____________________________________________________________________________________________

What are two ways the Earth’s heat is moved through the crust? ____________________________________________________________________________________________

What are the required components of a geothermal reservoir?  (Fill in the chart below)




                          Geothermal Reservoir

What are permeable fractures? 

_____________________________________________________________________________________

Describe how geothermal turbines convert thermal energy to electrical energy. 

_____________________________________________________________________________________

_____________________________________________________________________________________

Circle the alternative energy source that produces the most energy in the United States?  

A) Geothermal B) Wind C) Solar

Why is geothermal energy better than coal-fired power plants? 

_____________________________________________________________________________________

For and article on geothermal energy go to: http://education.llnl.gov 

Science Content Standards

Earth Science Standards:
3b.  Students know the principal structures that form at the three different kinds of plate boundaries.

4a.  Students know the relative amount of incoming solar energy compared with Earth's internal energy and the energy used by society.

9a.  Students know the resources of major economic importance in California and their relation to California's geology.

Physics Standards:
3b.  Students know that the work done by a heat engine that is working in a cycle is the difference between the heat flow into the engine at high temperature and the heat flow out at a lower temperature (first law of thermodynamics) and that this is an example of the law of conservation of energy.

5h.  Students know changing magnetic fields produce electric fields, thereby inducing currents in nearby conductors.

Chemistry Standards:
11c.  Students know some naturally occurring isotopes of elements are radioactive, as are isotopes formed in nuclear reactions.

11e.  Students know alpha, beta, and gamma radiation produce different amounts and kinds of damage in matter and have different penetrations.
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 Dr. Carol J. Bruton

	After receiving her Ph.D. in inorganic geochemistry from the University of California, Berkeley, Dr. Bruton worked at ARCO Oil and Gas Company for five years, and then moved to LLNL in 1986. Dr. Bruton has been involved in geothermal research since 1997. LLNL researchers in the Geothermal Program develop novel technologies for exploring for and utilizing geothermal resources, and provide technical expertise to the geothermal industry.

	 [image: image2.wmf]
Dr. John Ziagos

	 Dr. Ziagos is the Deputy Department Head for the Atmospheric, Earth, and Energy Department at Lawrence Livermore National Laboratory (LLNL). He is responsible for achieving a vigorous energy and environment research portfolio through the technical and business leadership of 200 scientists, engineers, technicians and administrative staff. John has been at LLNL since 1990. 
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Ken Wedel
	Ken Wedel teaches Earth Science and Earth Science for English Language Learners at Tracy High School in Tracy, California. He developed the Earth Science program at Tracy High School, and has worked on curriculum mapping and curriculum alignment to the California State Standards for both high schools in Tracy.






















































































