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Solar Energy and Color

Student Objective
The student: Key Words:
. will be able to explain the effect the color
color of an object has on the amount heat
of solar thermal energy absorbed solar thermal energy

. given a situation will be able to pick
which color will absorb less solar
energy and therefore remain cooler,

and which will absorb more solar Time:
thermal energy Y hour
. will understand some uses of solar

thermal energy for meeting the
energy needs of the world.

Materials (for each group):

. 1 plastic bottle painted white

. 1 plastic bottle painted black

. balloons (3 of the same color for
each group)

. Science Discovery Sheet

Background Information

The different colors of visible light have different wavelengths. Violet light has the
shortest wavelength, has the most energy, and is closest to ultraviolet light. Red light has the
longest wavelength, has less energy, and is closest to infrared light. The other colors of visible
light increase in wavelength and decrease in energy as they get closer to red and infrared light.

When you shine white light or sunlight on a colored object, the object will appear to be
the color of the light it reflects; in the case of white it is reflecting all of the colors, while black is
reflecting none. The other visible wavelengths (colors) are absorbed and we don’t see them.
Lighter colors reflect more light; darker colors absorb comparatively more light. Since light is
energy, an absorption would increase a material’s temperature. It is conventionally said that red
and orange are ‘warm’ colors while blue and violet are called ‘cool’ colors, but this describes the
way people feel when they look at colors, and has nothing to do with the abilities of different
colors to warm things up. Actually, a photon traveling in a blue wavelength contains more
energy than one traveling in a red wavelength, and so if totally absorbed it would be converted
into more heat.

Naturally there are gradients of color and therefore gradients of absorption. So too, the
type of material will affect its relative heating. In this experiment, the deciding factor is how
much light is absorbed, how much is reflected, and how much is radiated away. The darker the
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color, the less visible light it is reflecting and the more it is absorbing. The absorbed light is
converted to heat.

Procedure

1. This experiment should be done outside on a sunny day.

2. Explain the procedure to the class:

. each group will have a black and a white bottle
. a balloon will be placed over the top of each bottle
. the bottles will then be placed in the sun

3. Discuss with the students the hypothesis of the results.

4. Divide the class into groups of two or three students.

5. Hand out the bottles so that each group has a black bottle and a white bottle.

Help the students as necessary to set up their experiments.

6. Place the bottles in a sunny area. They should be placed close together, but not shading
each other.

7. Students should observe what happens to the balloons over a period of time. (Within a
few minutes the balloon attached to the black bottle will begin to inflate slightly. The
balloon attached to the white bottle will remain limp.)

8. Have the students touch each bottle and compare how they feel. (The black bottle will be
warmer than the white bottle.)

9. Lead the class in a discussion of what is occurring. Direct the discussion toward heat and
solar energy. Possible points to discuss:

. What color would be the best for a solar collector that heats water such as a solar
pool heater or water heater?

. What color roof would be the best for a house in Florida that you are trying to
keep cool?

10. Have the students complete the Science Discovery Sheet. Instruct them to color the

house. The roof should be a color that would be good for a Florida house to remain cool
in the summer, and the solar collector should be a good color for collecting heat.

Further Activities

1.

You are designing a public park in a local desert community to include a playground,
benches, and picnic tables. The theme of the park requires a variety of colors. What
colors should you choose to ensure that the benches and tables can be usable on hot
summer days. Explain your reasoning.

Suppose your friends offered you sodas in blue, yellow, and white colored cans that had
been sitting in sunlight for a half hour. Which color would you choose if you want the
coolest drink? Which would you stay away from because it might be too warm to drink?
Design an experiment that would test your hypothesis.

EnergyWhiz

View a video clip of teachers in our Sun Academy workshop performing the Solar
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Energy and Color experiment at http://energywhiz.com/
For more information about Sun Academy and other professional development
workshops for teachers, visit http://www.fsec.ucf.edu/ed/teachers/
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Solar Matters | Florida Sunshine State Standards
Benchmarks/Grade Level Expectations

Solar Energy and Color

1 2 3 4 5
Energy Standard 1 | SC.B.1.1- X X
Standard 2 | SC.B.2.1-
Nature of Science Standard 1 | SC.H.1.1- X X

Standard 2 SC.H.2.1-

Standard 3 SC.H.3.1-

Benchmark SC.B.1.1.1 - The student knows that the Sun supplies heat and light energy to
Earth.

Grade Level Expectations

The student:

Kindergarten

. knows the effects of sun and shade on the same object

First

. knows that heat from the Sun has varying effects depending on the surface it strikes.

Benchmark SC.B.1.1.4 - The student knows that heat can be produced in many ways.
Grade Level Expectations

The student:

Second

. knows different heat sources.

Benchmark SC.B.2.1.1 - The student recognizes systems of matter and energy.
Grade Level Expectations

The student:

Second

. understands ways that matter and energy interact.

Benchmark SC.H.1.1.3 - The student knows that in doing science, it is often helpful to work
with a team and to share findings with others.

Grade Level Expectations

The student:

Kindergarten

. works with a partner or small group to collect information
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. shares findings about scientific investigations with others

First

. works with others to complete an experiment or to solve a problem
Second

. participates in groups to conduct experiments and solve problems.

Benchmark SC.H.1.1.4 -The student knows that people use scientific processes including

hypothesis, making inferences, and recording and communicating data when exploring the

natural world.

Grade Level Expectations

The student:

Kindergarten

. poses questions, seeks answers, draws pictures of observations, and makes decisions
using information.
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Solar Matters | Key Words/Definitions

Solar Energy and Color
color - the aspect of things that is caused by differing qualities of the light reflected

heat - a form of energy associated with the motion of atoms or molecules and capable of being
transmitted through solid and fluid media by conduction, through fluid media by convection, and
through empty space through radiation. Heat is the transfer of energy from one body to another
as a result of a difference in temperature or a change in phase.

solar thermal energy - energy derived from the sun to heat something. Common uses include
water heaters and pool heaters.
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Solar Matters | Science Discovery Sheet

Solar Energy and Color

This house has a roof that helps keep it cool. The solar collector heats water for
the house.
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