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SoLAR ENERgY FoR ELECtRICItY AND hEAt
Once the sun’s rays reach the Earth, they can be captured and 
converted into electricity in two ways – through solar cells and  
solar thermal systems.

•  Solar cells change sunlight instantly into electricity. Groups of small 
solar cells can be used to power wristwatches, calculators and other 
electronics. Larger groups of solar cells – linked together in what 
are called solar panels – can help power homes, buildings and 
communities. The scientific name for solar cells is “photovoltaic (PV) 
cells,” which comes from the words “photo,” meaning light, and 
“voltaic,” meaning energy.

• Solar thermal systems use the sun’s energy to heat liquids to the 
point that they turn into steam. The steam can then be used to 
power a generator that creates electricity for us to use. 

The equipment that produces solar energy can be placed on rooftops or 
on the ground close to where the energy will be used. Also, the power 
can be fed into the electric grid that serves everyone in a region.

WhAt ARE thE bENEFItS oF SoLAR ENERgY? 
For many years, scientists and inventors have worked on ways  
to improve solar power. Here’s why solar power is so popular:

• Energy from the sun is free, and we’ll never run out of it.

• Creating electricity from solar energy doesn’t produce pollution.

• Almost every place on Earth can use the sun’s energy to  
produce electricity.

 

thE SuN: 
 WhAt IS It?

thE EnERgy

Since the beginning of time, the sun has 
provided the Earth with light and warmth. It’s 
what makes trees grow and flowers bloom. 
But what is the sun? 

The sun is an almost perfectly round star 
made up of hot plasma – mostly gasses 
like hydrogen and helium – surrounded by 
invisible magnetic fields. It sits at the center 
of our solar system. The Earth and the other 
planets in our solar system revolve around 
the sun.

The sun makes energy in its inner core in a 
process called nuclear fusion and sends that 
energy into space in the form of light and 
heat. This energy can be changed into the 
electricity we use in our daily lives – to light 
our homes and schools, run our computers 
and laptops, and so forth. Capturing the sun’s 
energy to create electricity is called solar power.

Because solar power is growing in 
importance, there are a lot more jobs in solar 
power than there were just a few years ago. If 
you study hard and get the right training, you 
might work in the field of solar power when 
you grow up! 

hARNESSINg



PV cells are wired into panels that 
are used to make PV arrays, which 
are groups of panels.

Duke Energy’s solar farm near Bagdad, Arizona, consists of more than 71,000 PV 
panels that can produce about 15 megawatts of electricity, enough to power 3,000 
average-sized homes.

pV Cell

pV panels

pV arraYs

SuN
hoW Do SoLAR ELECtRIC SYStEmS WoRK? 
Solar cells, also called PV cells, are the basic building blocks of a PV 
system. PV cells are wired into panels that are used to make PV arrays, 
which are groups of panels. The greater the number of panels, the more 
energy that can be captured. When sunlight strikes the PV panel, it is 
absorbed by the semiconductor material, which knocks electrons loose 
and causes them to flow along wires that have been placed within the 
cells. This flow of electrons through the wires creates electricity. 

hoW muCh ELECtRICItY CAN A PV CELL PRoDuCE? 
A single PV cell usually produces only a small amount of energy. To 
produce more power, solar cells – about 40 – can be interconnected 
to form panels. PV panels can produce from about 10 to 300 watts. 
(Source: U.S. Department of Energy)

WhAt IS A SoLAR FARm? 
A solar farm, also known as a solar power plant, is a large number 
of solar panels collected into arrays. Since the amount of electricity 
produced depends on the amount of sunlight collected, a solar farm 
may have thousands of solar panels. Duke Energy’s Blue Wing Solar 
Project in San Antonio, Texas, has about 215,000 solar panels. 
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IS SoLAR ENERgY SAFE? 
Yes. Solar energy is one of the safest ways to make electricity today. 
Solar cells are mostly made of silicon, the same substance that makes 
up sand. And because solar energy systems don’t burn fuel, they also 
help keep our air and water clean. 

WhAt hAPPENS WhEN thE SuN IS Not ShININg? 
When it’s cloudy or dark outside, a PV panel can still produce power, 
but not nearly as much as on a sunny day. Experts are exploring ways to 
use batteries of different sizes to store electricity produced at solar power 
plants on a sunny day so that it can be used whenever we need it.

WhERE ARE thE bESt PLACES FoR uSINg  
SoLAR ENERgY? 
The sun shines on some places more than others. For that reason, 
the owners of solar farms must carefully plan where to put their solar 
arrays. Flat areas that receive a lot of direct sunlight and few shadows 
are usually the best places to catch the sun’s rays. 

WhY DoN’t WE uSE SoLAR PoWER to SuPPLY  
ALL ouR ENERgY NEEDS?
There are many reasons why we don’t use just solar power technology 
to create electricity. The sun doesn’t always shine, so we can’t always 
produce solar power. In addition, the strength of solar energy varies 
from place to place and at different times of the year, due to the rotation 
of the Earth. Because solar energy cannot be produced at night, we 
also need to use other sources of electricity such as nuclear power 
plants or fossil-fueled power plants (e.g., coal, oil and natural gas) that 
can provide energy at all times. 
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Duke Energy Renewables’ Martins Creek 
Solar Project is a 4,400-panel solar farm 
located at an elementary school in Murphy, 
North Carolina. The project makes money 
for the school – enough to staff two 
additional full-time teachers – and helps 
students learn about the solar power that is 
produced on the school’s grounds.

Solar farms can coexist with wildlife.

Almost every place on Earth can use the 
sun’s energy to produce electricity.

Take a closer look at how much sun we get in different parts of the country.
aVerage sUnlIgHT per DaY

Source: www.nrel.gov



buILDINg A CLEANER ENERgY FutuRE  
Solar energy can help light the way to a brighter future. Learn more by 
visiting the following websites: 

Energy Information Administration Kids 
www.eia.gov/kids

U.S. Department of Energy –  
Energy Efficiency and Renewable Energy (EERE) 
www.eere.energy.gov

The National Renewable Energy Laboratory 
www.nrel.gov/solar

Solar Energy Industries Association 
www.seia.org

Duke Energy 
www.duke-energy.com/renewables 
www.duke-energy.com/environment/solar.asp

Experts are working to develop energy capture systems - many using batteries of 
different sizes - that can store electricity for us to use when the sun is not shining.

DID You
 KNoW?
• Most solar arrays in the Northern 

Hemisphere face south to capture the 
maximum amount of sunlight throughout 
the year. 

• Sunlight travels to the Earth in 
approximately eight minutes from 
93 million miles away, at a speed of 
186,282 miles per second.

• A world record was set in 1990 when 
a solar-powered aircraft with a battery 
flew approximately 2,522 miles across 
the United States using no back-up fuel.

• In 2010, renewable sources of energy 
accounted for about 8 percent of total 
U.S. energy use and 10 percent of 
electricity generation.

Ground-mounted solar arrays are usually 
fixed in one position or have the ability to 
pivot to follow the movement of the sun.



  

Beginning in the late 1950s, photovoltaic (PV) cells were used to 
power U.S. space satellites. 

ENERgY ACtIVItY
thE PoWER 
oF thE SuN
When solar energy hits objects, some of the 
energy is reflected and some is absorbed and 
changed into heat. Some colors absorb more 
solar energy than others.

StEP 1
Put three thermometers in a sunny place.

StEP 2
Cover the bulb of one with black paper. Cover 
the bulb of one with white paper. Leave the 
bulb of the third uncovered. 

StEP 3
On a piece of paper, assign a number to 
each thermometer and predict which will get 
the hottest. Number them 1-3, with one as 
the hottest. 

StEP 4
Wait approximately five minutes.

StEP 5
Record your results. 

StEP 6
Look at the results and number the 
thermometers 1-3 with one as the hottest.

hoW WELL DID  
You PREDICt?

tRuE oR FALSE 
Test your solar energy IQ. Fill in the blank with (T) for correct 
statements and (F) for incorrect ones.

1. The sun and other planets in our solar system revolve 
around the Earth. 

2.  Solar cells are also known as “photovoltaic cells,” which 
comes from the words “photo,” meaning light, and “voltaic,” 
meaning energy. 

3.  The sun produces energy through nuclear fusion.

4.  A solar farm is also known as a solar power plant.

5.  Small groups of solar cells can power wristwatches  
and calculators. 

6.  When sunlight strikes a solar panel the electrons in it  
stop moving.  

7.  Fossil-fueled power plants burn coal, oil and natural gas.  

8.   A battery can store electricity from a PV panel when the  
sun shines. 

9.  Solar energy systems don’t burn fuel, so they help keep our 
air and water clean. 

10. A solar farm may have hundreds of thousands of solar 
panels on a large piece of land.

It’S YouR tuRN
to ShoW WhAt You’VE



FILL IN thE bLANK
Choose a word from the list at the right that most correctly completes the 
sentences below.

1. We get solar energy from the ______, which is actually a ______ at 
the center of our solar system.

2.  The sun comes up every day, so we say solar energy is a 
_________________ energy source.

3.  The equipment that produces solar power for our homes and schools 
can be placed on _________ or on the ___________. 

4.  Energy from the sun can be changed into other forms of energy such 
as _______ and ______________ we use to power our homes.

5.  A ______________ can store electricity from a PV solar panel for use 
when the sun is not shining. 

6.  Photovoltaic (PV) solar cells convert __________ directly into 
electricity. 

7.  Solar cells are often made of ____________, the same substance that 
makes up sand. 

8.  PV solar farms usually consist of large numbers of PV solar panels 
collected into _________.

9. Solar electric systems do not produce air or water _____________. 

10. Flat areas that receive a lot of sunlight are the best place for 
_________  _________.

WOrD lIsT

heat

solar farms

sunlight

battery

sun

silicon

rooftops

arrays

ground

star

pollution

electricity

renewable

SCRAmbLED!
Use the word bank to unscramble these solar energy terms.

1.   _________________ O W P E R

2.   _________________ L G T S N U I H

3.    _________________ W E L A E B N E R

4.    _________________ A S E O M P R T H E

5.    _________________ G A V O E T L

6.    _________________ C I O N L I S

7.    _________________ T E T R I B S A E

8.    _________________ R E A T H

9.    _________________ A R Y R A

10.    _________________ P E A R A S S L N O L

WOrD BanK

SUnLight

SoLaR PanELS

VoLtagE

PowER

aRRay

EaRth

REnEwabLE

battERiES

atmoSPhERE

SiLiCon

CLEan

LEARNED
(Answers on back cover.)



51Your Assignment:
Build and test your very own solar hot dog cooker.

Materials:
•  Empty Pringles® potato chip can •  Transparent tape

•  Wooden skewer (14" long) •  Scissors or utility knife

•  Transparency film (8" x 4") • Hot dog

•  Ruler •  Clock or watch

Safety Note: Ask an adult to help you with the steps below that involve the 
use of scissors or a utility knife. Also,the experiment will produce heat. Be 
mindful that a cooked hot dog is hot to the touch.

Construction:
1 Measure and cut a 7" line going down the length of the can. Measure and 

cut a 3" line going across both ends of the line. Cut the 3" lines so that 
you have 1 ½" on either side of the line. 

2 Bend back the flaps, but leave them attached to the can. They will be 
used to reflect solar energy in the form of heat onto the hot dog.

3 Cover the opening on the inside of the can with the transparency film and 
tape the film into place.

4 Use the knife or scissor tip to make a small hole in the metal end of the 
can and in the plastic lid. Remove the plastic lid from the can.

5  Put a hot dog onto the skewer, slide the skewer into the can, and place 
the end of the skewer through the hole in the metal end.

6  Put the plastic lid back on the can, fitting the other end of the skewer 
through the hole. The hot dog should be suspended in the can as shown 
in Figure 7.

7 Place the solar hot dog cooker into direct sunlight, positioning the flaps so 
that they will reflect the greatest amount of solar energy onto the hot dog.

Testing:
 Time how long it takes for your hot dog to cook. If it is a very cold day, 

consider how you might insulate your cooker to improve energy efficiency. 
Will your cooker work in artificial light?

SCIENCE IN REAL LIFE
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SCRAMBLED! 
1 power 
2 sunlight 
3 renewable 
4 atmosphere
5 voltage

6 silicon
7 batteries
8 earth
9 array
10 solar panels

FILL IN THE BLANK 
1 sun, star 
2 renewable 
3 rooftops, ground 
4 heat, electricity
5 battery

6 sunlight
7 silicon
8 arrays
9 pollution
10 solar farms

TRUE OR FALSE 
1 F 
2 T 
3 T 
4 T
5 T

6 F
7 T
8 T
9 T
10 T

3

4

7"

3"

3"


