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18.1 Biomass and Geothermal Energy
Key Concepts
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Alternative energy resources are needed to replace fossil fuels, reduce air pollution, and
reduce the emission of greenhouse gases.
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Energy derived from biomass is used for cooking, heating, powering motor vehicles, and
generating electricity.
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Steam and hot water produced by geothermal energy can be used for generating
electricity and for heating.
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Vocabulary Preview

Define each vocabulary term in your own words. Then, write yourself a quick note on
how you will remember each. One term has been done for you.

	Term
	Definition
	How I Remember

	Biomass
energy
	
	

	Biofuel
	
	

	Biopower
	Electricity that is generated by the
combustion of biomass
	Because bio refers to living things,
biopower is power, such as electricity,
produced from living or once-living
things.

	Geothermal
energy
	
	

	Ground source
heat pump
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The Reasons for Alternative Energy
1.
List four natural sources of renewable energy. 




2.
Describe three benefits of renewable energy sources. 
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3.

In the concept map below, give three reasons why renewable
energy resources will keep growing rapidly.
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Biomass Energy
4. Complete the following paragraph with terms from the word bank.
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biodiesel
biofuels
biopower
ethanol
methane
wood
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In developing nations,
 , charcoal, and manure are forms of biomass
that provide much of the energy used for heating, cooking, and lighting. In developed nations,
many vehicles use liquid fuels, called

, that come from biomass
sources. One such fuel is 
, which is produced in the United States,
primarily from corn. 
, which is produced from vegetable oil, is another
one of these fuels. Waste biomass from the timber industry and farms is burned to generate
electricity; electricity generated from biomass is called 
. In addition,
the decomposition of biomass in landfills produces 
, wh[image: image14.png]18.1 () ) SELF-CHECK



ich can also be
burned to generate electricity.
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5.
Explain why the combustion of biomass releases no net carbon into the atmosphere.

6.
Identify two disadvantages of using biomass as a source of energy.
Geothermal Energy
For Questions 7–11, complete each statement by writing the correct word or words.
7.
Geothermal energy is produced from a combination of high pressure and the breakdown
of 
 underground.

8.
In a geothermal 
, steam from below ground turns the blades of a
turbine, which makes a generator produce electricity.

9.
In some places, hot 
 is piped directly to buildings from underground.

10.
A benefit of geothermal energy is that it creates less air pollution than combustion of

.

11.
A negative aspect of geothermal energy is that some projects can trigger massive shaking
in the form of 
.

12.
Describe how a ground source heat pump works.
13.
Explain why geothermal energy sources may not always be truly sustainable.
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Organize Information
14.
Fill in the cluster diagram with terms from the word bank.
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biopower
burning wood
geothermal power plant

ground source heat pumps
ethanol and other fuels
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Answer the questions to test your knowledge of lesson concepts. You can check your
work using the answers on the bottom of the page.
15.
Why is the replacement of fossil fuels by renewable energy sources highly probable?

16.
Explain whether ethanol is a renewable alternative to gasoline.
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18.2 Hydropower and Ocean Energy
Key Concepts


The movement of river water can be used to generate electricity.

Hydropower is nonpolluting and relatively inexpensive, but dams can harm ecosystems
and disrupt people’s lives.

The movement of tides and ocean thermal energy can be used to generate electricity.


Vocabulary Preview

Define the vocabulary term in your own words. Then, write yourself a quick note on
how you will remember it. One term has been done for you.
	Term
	Definition
	How I Remember

	Hydropower
	
	

	Tidal energy
	The use of the movement of tidal
water to generate electricity
	I form a mental picture of tidewater
rising rapidly and powerfully on a
beach.

	Ocean thermal
energy conversion
(OTEC)
	
	


Generating Electricity with Hydropower

1.
How does hydropower compare to other renewable energy sources in terms of the quantity
Americans use?

2.
Describe the sequence of steps involved in using water stored behind dams to generate
electricity.
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3.

In the concept map below, explain the run-of-the-river
approach to generating hydropower. Include one advantage and one disadvantage of this
approach.






Benefits and Costs of Hydropower
For Questions 4–7, complete each statement by writing the correct word or words.
4.
Because nothing is burned, hydropower does not 
 the atmosphere.
5.
Hydropower dams can provide electricity and may control 
.
6.
When they change the flow of rivers, hydropower dams drastically change

 and reduce fish populations.
7.
China’s 
 provides enough hydroelectric power to replace
dozens of coal or nuclear plants, but it has forced the relocation of more than 1 million
people.
8.
How has the Aswan High Dam changed the soil in Egypt? How has this affected
agriculture?
9.
Summarize the costs and benefits of hydropower.
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Energy from the Ocean

10.
Describe one process of producing electricity from the movement of tides.
11.
What are the characteristics of an ideal site for harnessing tidal energy?
12.
What are the costs and benefits of using tidal energy to generate electricity?

13.

Complete the flowchart to show one approach of ocean
thermal energy conversion (OTEC).


14.
Why are there no OTEC facilities today that provide electricity to consumers?
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Organize Information
15.
Fill in the Venn diagram with characteristics that compare and contrast hydropower and
tidal power.



Answer the questions to test your knowledge of lesson concepts. You can check your
work using the answers on the bottom of the page.

16.
Briefly explain how rivers can generate electric power.
17.
Why is the growth of hydropower unlikely?
18.
Why are there few power plants that use tidal energy to generate electricity?
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18.3 Solar and Wind Energy
Key Concepts


The sun’s energy can be used to heat buildings and generate electricity.

Solar power has many benefits, such as its limitless supply, but it depends on weather
and is currently expensive.

Wind turbines convert wind’s kinetic energy into electrical energy.

Wind power is nonpolluting and efficient, but its supply is unpredictable and it may
damage the landscape and wildlife.


Vocabulary Preview

Define each vocabulary term in your own words. Then, write yourself a quick note on
how you will remember each. One term has been done for you.
	Term
	Definition
	How I Remember

	Passive solar
heating
	
	

	Active solar
heating
	
	

	Flat-plate solar
collector
	
	

	Photovoltaic
(PV) cell
	A device that converts solar energy
directly into electricity
	I know that photo refers to light, and
a volt is a measurement of electricity.

	Concentrating
solar power
(CSP)
	
	

	Wind turbine
	
	

	Wind farm
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Reading Strategy
Before you read the lesson, fill in the first column of the KWL chart below with
information you already know about solar energy and wind energy. Fill in the second
column with information you want to know about these topics. After you have read the
lesson, fill in the third column with information you have learned.
	
	I Know
	I Want to Know
	I Learned

	Solar energy
	
	
	

	Wind energy
	
	
	


Harnessing Solar Energy

For Questions 1–4, write True if the statement is true. If the statement is false, replace the
underlined word or words to make the statement true. Write your changes on the line.



1.
Greenhouses use active solar heating to collect the sun’s energy.



2.
Flat-plate solar collectors, or solar panels, provide a method for
passive solar heating.



3.
In a photovoltaic cell, sunlight striking a silicon plate begins a
process that creates an electric current.



4.
Concentrating solar power (CSP) is a technology that uses
turbines to focus sunlight in order to generate electricity.

5.
Describe two features of a house that would promote passive solar heating.
337

Name 
  Class 
  Date 

Benefits and Costs of Solar Power


6.
Fill in the table with information about the benefits and costs
of solar power. Provide at least three examples of each.
	Benefits of Solar Power
	Costs of Solar Power

	
	


Harnessing Wind Power

7.
Explain how wind energy is considered an indirect form of solar energy.



For Questions 8–10, circle the letter of the correct answer.

8.
Which of the following is not a part of a wind turbine?

A.
blades

B.
mirrors
C.
gearbox
D.
generator

9.
To create electricity, wind blowing into a turbine turns

A.
towers that maintain farms.

B.
drains that irrigate wetlands.

C.
blades that connect to a gearbox.

D.
generators that are placed underground.

10.
Offshore wind farms are becoming more common because they

A.
are less expensive to build, due to materials.

B.
are economical to maintain, due to location.

C.
produce more power, due to stronger winds.

D.
produce wind farms, due to higher elevations.
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Benefits and Costs of Wind Power
11.
Complete the following paragraph with terms from the word bank.

There are advantages and disadvantages to production and use of wind power. It does
not cause 

, as the combustion of fossil fuels does. Wind power is
also very 

 because wind turbines produce much more energy than
they use. However, some communities do not want wind turbines nearby because they
can be 
 and unattractive. Their rotating blades can be a danger
to 
 and other wildlife. In addition, wind turbines cannot produce

 when there is no wind.
12.
Which two nations produce the highest percentage of wind power in the world?
13.
How does the cost of wind farms compare to the cost of plants powered by fossil fuels?

Answer the questions to test your knowledge of lesson concepts. You can check your
work using the answers on the bottom of the page.
14.
Describe how photovoltaic cells work 








15.
Identify the role of the sun in the production of wind power.
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18.4 Energy From Hydrogen
Key Concepts


Hydrogen fuel can be produced from the breakdown of water or other hydrogen-
containing compounds.

Fuel cells are used to generate electricity.


Vocabulary Preview

Define each vocabulary term in your own words. Then, write yourself a quick note on
how you will remember each.
	Term
	Definition
	How I Remember

	Electrolysis
	
	

	Fuel cell
	
	


Producing Hydrogen Fuel

For Questions 1–6, complete each statement by writing the correct word or words.

1.
The chemical breakdown of hydrogen-containing compounds requires an input of

.

2.

 is a process that breaks water down into the gases hydrogen and
oxygen.

3.
The most common way to obtain hydrogen today is to extract it from 
,
which is a component of natural gas.

4.
The breakdown of methane to obtain hydrogen has the drawback of also releasing

, a greenhouse gas.

5.
Hydrogen can be stored and 
 from one place to another.

6.
For hydrogen to become a useful vehicle fuel, scientists must determine how to

it into a smaller volume.
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7.
What is the chemical equation for the reaction that occurs during electrolysis?

8.
What is the chemical equation for the reaction that occurs during the breakdown of
methane?

9.
Compare and contrast the production of hydrogen through electrolysis and through the
breakdown of methane.

10.
List three benefits and three costs of using hydrogen as a fuel.
Fuel Cells
11.
What is the purpose of creating a reaction in a fuel cell?

12.
How does a fuel cell differ from electrolysis?

13.
What is the chemical reaction that takes place inside a fuel cell?

14.
How is electricity produced in a fuel cell?
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15.
Name one way fuel cells are being used.
16.
Explain how increased use of fuel cells would increase the energy independence of the
United States.

17.

The diagram below shows a fuel cell. In the spaces following the
diagram, describe what is indicated by each letter. The first one has been done for you.

A
Hydrogen enters the side of the electrode with the negative terminal
B



C


D


E



F
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Organize Information
18.
Fill in the graphic organizer with terms from the word bank.
[image: image1.png]












Answer the questions to test your knowledge of lesson concepts. You can check your
work using the answers on the bottom of the page.

19.
List three methods, current and proposed, of producing hydrogen fuel.




20.
State the most common use of fuel cells.
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The graph at the right represents how much�pollutant emissions are reduced when two�types of biodiesel fuel, B20 and B100, are used�instead of petroleum-based diesel fuel. In this�activity, you will interpret the graph and use�the information to compare and contrast the�two types of biodiesel fuel.





Interpreting the Graph


1.	Describe what the light bars and the dark�bars represent.


	


	


2.	What is the vertical axis label? What does it�mean, and how is it represented in the graph?


	


	


	


Calculating Pollution Reduction


�	Suppose a car that uses petrodiesel releases 940 pounds of carbon per year. The method�for calculating the amount of carbon monoxide released if B20 is used is modeled below.





Step 1	Use the graph to find the percent reduction of�carbon monoxide for B20. Write the percent as a�decimal.�
10% = 0.1�
�
Step 2	Find the number of pounds by which carbon�monoxide emissions are reduced. To do this,�multiply the decimal by the original amount of�carbon monoxide emitted.�
0.1 × 940 = 94 pounds�
�
Step 3	Subtract the amount of pollution reduction from�the original amount.�
940 – 94 = 846 pounds�
�
So, by using B20 instead of petrodiesel, the car would release 846 pounds of carbon monoxide�each year, rather than 940 pounds.


3.	By what percentage are carbon monoxide emissions reduced if B100 is used instead of�petrodiesel? How much carbon monoxide would the car release per year if B100 is used?


	





Run-of-the-River�Approach
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Warm surface water circulates around pipes containing gases�that boil at temperatures lower than water’s boiling point.
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