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energy Power to work or act.

engineers Masters at planning and building
engines, machines, roads, and bridges.

generator A machine that makes electricity.

gravity The force of attraction between
matter.

helium A light, colorless gas.

microwave Having to do with radio waves
that have short wavelengths.

orbit To travel a circular path.
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photovoltaic panels Flat objects that collect
sunlight and change it into electricity.

reaction An action caused by something that
happened.

robots Machines made to do jobs that people
often do.

satellites Spacecraft that circle Earth.

silicon A kind of matter found in rocks and
sand.

thermal Using heat.

turbine A motor that turns by a flow of water
or air.



CHAPTER 1

ENERGY FROM THE SUN

ave you ever sat by a sunny window to get

warm? Perhaps you have noticed that your
wet hair dries quickly in the sun. These are
examples of the sun's energy at work. Heat or
electricity that is made by capturing the sun's
energy is called solar power.

Solar power can heat swimming pools or
keep greenhouses warm enough for plants to
grow all year long. To change solar energy into
electricity, we usually use photovoltaic panels.
These panels can directly convert solar energy
into electricity to power calculators, homes, and
spaceships.



Photovoltaic panels on top of this roof make electricity
for the people in the home.

A RENEWABLE RESOURCE

Every day, Earth gets warmth and light from
the sun. Solar power is a renewable energy
source. This means we cannot use it up. As

long as the sun shines, we can use its energy
to power our world.
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Have you ever
wondered where the
sun gets its energy?
The sun, our nearest
star, is about one
million times bigger
than Earth. Because
the sun is so big, the
gravity at its core, or
center, is very strong.

Nuclear fusion takes place The sun is made
in the sun’s core. When mostly of a gas
hydrogen turns into helium,

lots of energy is given off. called hydrogen. In

the core, gravity and
heat squash hydrogen together until it turns
into helium. This reaction is called nuclear
fusion. When the hydrogen changes into
helium, it lets out a lot of energy. The energy
beams out of the sun as sunshine.

8




CHAPTER =2

PRoaIVE SOLAR POWER

You may have learned that it is not safe to
stay in a car with the windows closed on

a hot summer day. The car gets very hot. The
sun's rays come in through the car windows
and get trapped inside. The trapped rays move
around the car. This makes heat.

Sometimes, people capture the sun's
energy on purpose. Greenhouses trap sunlight
to make it warm enough for plants to grow.
The energy we get by simply trapping the sun's
rays is called passive solar power. Passive
solar power can be used to heat water in
pipes. It can also cook food in a solar oven.
Some people even capture enough sunlight to
heat their whole home.
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| SOLAR POWER IN
e LISTORY

People have always
used the sun for
light and heat.
However, it took
some imagination
to keep entire cities
A'Solar ovenis an example EE TR T

:L::: QTEZE:L::::::E power. About 2,500
is collected and used to years ago, builders
cook food. in ancient Greece
thought of a way to
use the sun'’s free energy. They built big cities
with all the houses facing south, the sunniest
direction. All winter, sunlight came in through

the windows and warmed their houses.
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A greenhouse collects the sun’s energy and helps
plants grow.

In the American Southwest, native peoples,
such as the Hopis, Pueblos, and Navajos,
had the same idea. For nine hundred years,
their homes have used passive solar power to
provide sunlight and heat.
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4.5 billion years ago The sun forms from a
cloud of hydrogen and helium.

400 BCE Greeks build passive solar cities.

1100 CE The Pueblos build a passive solar
city called Sky City in present-day
New Mexico.

1839 French scientist Alexandre-Edmond
Becquerel discovers how to make
electricity from sunlight.

1891 Clarence Kemp becomes the first
person to sell solar water heaters.

1954 Engineers at Bell Laboratories make
photovoltaic panels. NASA, America's
space agency, uses the panels to
power satellites.



1979

2008

2013

2016

US president Jimmy Carter starts a
national program to advance solar
energy.

Japanese scientists start testing
satellites that collect solar energy in
space and beam it back to Earth.

Solar panels are installed on the White
House.

The amount of solar power installed in
the United States is more than twenty-
three times the amount in 2008.
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MARING ELECTRICITY

H ave you ever seen large panels on the
roofs of homes or buildings? They are
photovoltaic panels. The panels directly
change sunlight into electricity that powers the
buildings’ lights, computers, TVs, and much
more. This is called active solar power. People
use these panels to make electricity. These
panels are made of thin pieces of silicon.
Electricity moves easily through silicon.

Do you have a calculator? Most calculators
have small photovoltaic panels across the top.
Put your calculator in the sun. When light hits
the panel, the calculator quickly powers up.

.14



MAHING ELECTRICITY

SOLAR POWER PLANTS

Solar power plants can power whole cities!
Some plants have many big photovoltaic
panels that make electricity. Others, called

This worker is putting new photovoltaic panels onto a
roof. The solar power is used to make electricity. E
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thermal solar plants,
. use mirrors to aim
sunlight at pipes of

. water or oil. Water

-~ becomes steam as

~ it heats up, while

+ oil is used to make
steam from water.
The steam moves to

=~ a generator, where it

This solar plant in Morocco turns a turbine. This
uses mirrors to collect '

energy from the sun. makes electricity.
This is one of the world’s Solar panels

largest solar plants. work well during the
day. At night, though, there is no sunlight with
which to make electricity. Solar plants must
store energy. The plants sometimes use heat
to warm up melted salt. The hot liquid salt is
later used to make steam.
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he International

Space Station
is a research lab in
orbit around Earth.
It has been in use
since 1988. How
does it get power?
If you guessed
solar panels, you
are right! Solar
panels also power
satellites that orbit
Earth and robots
that visit Mars.

CHAPTER 4

JLAR PANELS N ACTION

The International Space
Station (ISS) has solar
panels to make electrical
power. The panels on
the ISS cover an area of
about one football field!
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Solar panels are often used to make
electricity in hard-to-reach places on Earth.
For example, scientists use solar panels to

A backpack that has a solar
panel can make electricity
to run a cell phone or other
small device.

. power up their tools
" in Antarctica, where

there is no electricity.
Some soldiers in

the US Army wear
soft solar panels on
their uniforms. They
march and charge
their gear at the
same time. Hikers
use backpacks

with solar panels

to charge their
phones. Solar panels
are used for signs



SOLAR PANELS IN ACTION

onh highways. Solar
panels allow us to
take electricity almost
anywhere.

SOLAR POWER
ISSUES

Solar power is a fairly
clean way of making
electricity. Making solar
panels produces some
pollution. However,
once the panels are set
up, they do not pollute.
The sunshine on which
solar panels run is free,
and we will never run
out of it.
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However, solar power is not always useful
because it does not work in the dark. People in
the parts of the world close to the North Pole
or the South Pole live in the dark for several
months every year. There, solar power will
work only part of the time. Solar panels can
also be expensive to make and to set up.



CHAPTER 5

[HE FUTURE OF
oLAR POWER

he International Space Station already gets

its energy from solar power. Now scientists
hope that one day we will have space-based
solar power on Earth. Satellites in space could
collect the sun’s energy. Then, microwave
beams could send the energy down to a
power plant. There, it could be changed into
electricity for everyone to use.

Since these satellites would be above any
clouds, they would work on rainy days. We
could use satellites to make electricity from
solar energy any hour of the day and any
day of the year. But this idea still has many
challenges. What about airplanes and birds

gl



These 100-percent solar-powered vehicles are made in
Cambodia. They can travel for 75 miles (120 kilometers)
before running out of energy.

that might cross the microwave beam being
sent down to the ground?

Solar power offers many ways to make
clean, renewable energy in the future. Maybe
someday we will all drive solar-powered cars
and talk on solar-powered cell phones!
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Solar Energy

Solar Energy Colin Grady. Saving the Planet Through Green Energy
New York, NY: Enslow, 2017. 24 pp.

In this book, readers will learn how solar panels work, what
passive solar power is, and how the sun can be used to make
electricity.
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