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KEY OBJECTIVES:  The main objectives of this chapter are to learn how energy is used, what different nonrenewable 
resources are available, and how to calculate projections for future supplies of these resources. 
 

34.  Patterns of Energy Use 
• Describe the use of nonrenewable energy globally & in the US. 
• Explain why different forms of energy are best suited for certain purposes. 
• Understand the primary ways that electricity is generated in the US. 
Ø Energy Use   How much of the total energy used to heat the earth and earth's buildings comes from commercial energy? List 

five key questions to ask about each energy alternative to evaluate energy resources. Define net energy and state its 
significance in evaluating energy resources. 

 
 
35.  Fossil Fuel Resources 

Ø Coal Energy  List and describe three types of coal. Indicate which is preferred for burning and which is most available. List 
and briefly describe three methods for extracting coal. List advantages and disadvantages of using coal as a fuel source. 

• Discuss the use of coal & its consequences. 
 
Ø Oil Energy   Distinguish among primary, secondary, and tertiary oil recovery.  
• Discuss the use of petroleum & its consequences. 
Ø List the advantages and disadvantages of using conventional oil, oil from oil shale, and oil from tar sands to heat space and 

water, produce electricity, and propel vehicles. 
• Discuss the use of oil sands and liquefied coal & their consequences. 
 
Ø Gas Energy   Distinguish among natural gas, liquefied petroleum gas, liquefied natural gas, and synthetic natural gas. List the 

advantages and disadvantages of using natural gas as an energy source. 
 
• Describe future prospects for fossil fuel use. 

 
36.  Nuclear Energy Resources 

Ø Define radioactivity.  Distinguish between natural radioactivity, nuclear fission and nuclear fusion 
Ø Nuclear Reactors   Briefly describe the components of a conventional nuclear reactor. Describe how nuclear energy is used to 

generate electricity. 
Ø Consider the whole nuclear fuel cycle, including disposal of radioactive wastes, safety and decommissioning of nuclear 

power plants, and the potential for proliferation of nuclear weapons.  
• Discuss advantages & disadvantages of using nuclear fuels (conventional nuclear fission) to generate electricity. Summarize 

current thinking about disposal of low-level and high-level radioactive wastes. 
Ø Decomissioning Nuclear Plants   List and briefly describe three ways to decommission a nuclear power plant.  List findings 

of a 1987 commission which bring the credibility of the Nuclear Regulatory Commission to safeguard the nuclear power 
industry into question. 

Ø Case Studies -     1979 Three-Mile Island, US  1985 Chernobyl,Ukraine   2011 Fukijima Plant, Japan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



VOCABULARY TERMS 
• Nonrenewable • Capacity • Energy intensity 

• Fossil fuels • Capacity factor • Hubbert curve 

• Nuclear fuels • Cogeneration • Peak oil 

• Commercial energy sources • Coal • Fission 

• Subsistence energy sources • Petroleum • Fuel rods 

• Energy carrier • Crude oil • Control rods 

• Turbine • Oil sands • Becquerel (Bq) 

• Electrical grid • Bitumen • Curie 

• Combined cycle • CTL (coal-to-liquid) • Nuclear fusion 
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KEY OBJECTIVES:  The major objectives of this chapter are for students to understand what renewable energy is and to 
be able to explain the advantages and disadvantages of each type of energy. 
 

37.  Conservation, Efficiency, & Renewable Energy 
• Describe strategies to conserve energy. 
 
Ø Energy Efficiency   List the advantages and disadvantages of improving energy efficiency so that we do more with less.   
Ø Define life cycle cost and cogeneration and describe their potential for saving energy.   
Ø Describe changes which can be made in industry, transportation, buildings, lights, and appliances which would improve 

energy efficiency. 
 
38.  Biomass & Water 

• Biomass   Discuss the various forms of biomass. 
• List the advantages and disadvantages of using biomass to heat space and water, produce electricity, and propel vehicles.   
Ø Consider burning wood, agricultural wastes, and urban wastes as well as conversion of biomass to biofuels.  
 
• Hydropower   Explain how energy is harnessed from water.  
Ø List the advantages and disadvantages of using water in the forms of hydropower, tidal power, wave power, and ocean 

thermal currents to produce electricity 
 
39.  Solar, Wind, Geothermal, & Hydrogen 

• Solar Energy   List the advantages and disadvantages of using direct solar energy to heat air and water for buildings. 
• Distinguish between active and passive solar heating.  
Ø Compare the following solar technologies and evaluate the advantages and disadvantages of each: solar power tower, solar 

thermal plant, nonimaging optical solar concentrator, solar cooker. 
 
• Wind Energy   Describe how wind energy is harnessed & its contemporary uses. 
• List the advantages and disadvantages of using wind to produce electricity. 
 
• Geothermal Energy   Discuss the methods of harnessing the internal energy from Earth. 
• Distinguish among dry steam, wet steam, and hot water sources of geothermal energy.  
Ø List the advantages and disadvantages of using geothermal energy for space heating, high-temperature industrial heating, and 

electricity production.  
 
• Hydrogen Gas   List the advantages and disadvantages of using hydrogen gas to heat space and water, produce electricity, 

and propel vehicles.  
Ø State the energy source that is needed to produce hydrogen to create a truly sustainable future.  
Ø Describe constraints to a solar-hydrogen revolution. 

 
40.  Planning Our Energy Future 

Ø Energy Policy   Analyze the interactions of economic policy and energy resources.  In particular consider the results of using 
free-market competition, keeping energy prices low, and keeping energy prices high. 

• Discuss the environmental & economic options we must assess in planning our energy future. 
• Sustainability   List ways that the United States could build a more sustainable energy future. Consider the challenges of a 

renewable energy strategy. 
 
 
 
 
 
 
 
 
 
 
 



VOCABULARY TERMS 
• biomass • biofuels • ground source heat pumps 

• renewable • ethanol • wind energy 

• energy conservation • biodiesel • wind turbine 

• tiered rate • flex-fuel vehicles • fuel cell 

• energy efficiency • hydroelectricity • electrolysis 

• peak demand • run-of-the-river • smart Grid 

• passive solar energy • water impoundment  

• thermal inertia • tidal Energy  

• modern carbon • siltation  

• fossil carbon • active Solar Energy  

• carbon neutral • photovoltaic Solar Cells  

• net removal • geothermal Energy  
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