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Grades:
K-5

Objectives:
* Students will be able to explain that energy from the Sun heats objects on earth.

Description:
Students will create a solar cooker by lining a box with reflective material and adding a

translucent cover. The cooker can be used to make hot dogs or s’mores.

Suggested Timing:
30 — 60 minutes.

National Standards

Content Standard D: As a result of their activities in grades K-4, all students should
develop an understanding of objects in the sky: The Sun provides light and heat
necessary to maintain the temperature of Earth.

Vocabulary:
* Reflect

* Radiation
* Energy

Materials: (One per group)
* Old shoe or pizza boxes
¢ Aluminum foil
* Plastic wrap
* Miscellaneous construction materials

* Tape

* Scissors

* Black construction paper, cut to be smaller than the top of the shoe or pizza
box.

*  Small wood dowel or straw
* s’more, hotdog, or nachos to cook.
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Background Information:

The Sun is the most influential body in our solar system, accounting for 90% of its
mass. Because of the great distance between Earth and the Sun only one billionth of
the Sun’s energy, or 1.7 x 10" 14 kilowatts, actually reaches earth. The measure of
power per area is called solar flux. Outside of its atmosphere Earth receives a flux of
about 1353 watts per meter squared. We call this number the solar constant, although
the number varies slightly over the year due to small changes in distance between
Earth and Sun.

The surface of Earth does not receive the same flux due to absorption and scattering
from the atmosphere, latitude, time of day and year, and weather. Radiation that does
make it through the atmosphere can be concentrated using reflective material. An
object placed at the center point of the reflected light is will be heated. Solar cookers
work this way.

There are several designs of solar cooker, the most popular being the box oven, the
parabolic oven, and the panel oven. The box oven works by reflecting light through a
translucent cover into a lined box. The cover prevents most heat from escaping,
allowing temperatures inside to rise. The food to be cooked is then placed inside the
box. The parabolic oven works by reflecting light off of mirrors. The food is placed at
the focus of the light. These ovens heat up very quickly. Panel ovens use the same
principal, reflecting light back down onto an absorbing surface. These cookers are
relatively inexpensive and simple to construct, making them ideal for mass production.

Content:

Predict: (Engagement and assessing prior knowledge)

Ask students if they have ever gotten hot in the summer. Give them time to talk about
what they did to get cool again, then ask them if they have ever heard the expression
“Hot enough to fry an egg.” Explain that this means someone thinks it’s very hot
outside. Ask students if they think that they could actually use the energy from the Sun
to do work, like give us electricity, or cook food. Take several answers.

Explain that they are going to attempt to build their own solar cooker to test their
theory.

Method: (Body of the lesson)
Constructing the Solar Cooker:

1. Have the student trace a square 1in from the edge
of the pizza box. Cut along three edges, leaving the
edge closest to the box opening. Form a flap by
gently folding back along the uncut line to form a
crease.
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2. Cut a piece of aluminum foil to fit on the inside of
the flap. Smooth out any wrinkles.

3. Measure a piece of plastic to fit over the opening
you created by forming the flap in your pizza
box. The plastic should be cut larger than the
opening so that it can be taped to the underside
of the flap.

4. Measure a 2™ piece of plastic wrap. Tape this
piece to the top side of the box. (This will make
a total of two layers of saran wrap with a small

layer or air in between). It is important to get \
these seals tight!

5. Cut another piece of aluminum foil to line the 5
bottom of the pizza box and carefully glue into

place. Cover the aluminum foil with a piece of \
black construction paper and tape into place. \ /

Note: the layer of aluminum foil underneath the
black is optional.

6. Line the sides of the pizza box with rolled
newspaper or other materials for added
insulation. Q

7. Close the pizza box top (window), and prop open \\\

the flap of the box with a wooden dowel, straw, or
other device (if needed) and face towards the
Sun. Adjust until the aluminum reflects the
maximum Sunlight through the window into the
oven interior.

8. Cook some s’mores!
Live-It: (Assessment/application assignment)
Have students draw a picture showing how the solar cooker works. Elements to look

for: The Sun, the oven, cooking food, people, depiction of heat/energy transfer.

Ask students to explain in their own words how the oven works.
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Extension:

Try this same activity on a cloudy day and compare results.

Place different foods in the oven and time how long each of them takes to cook.

Place a thermometer inside the oven and measure the temperature every 2 minutes.
Record results on a graph.

Discuss the Sun as an alternative energy source. Show the class pictures of solar cells,
solar energy plants, and windmills — where the Sun causes the wind that moves the
turbines.

Resources:
http://sdo.gsfc.nasa.gov - The Solar Dynamics Observatory
More information on solar cooking:

http://www.solarcooking.org/
http://www.re-energy.ca/pdf/Solar%20Heat%20LP %20formatted.pdf
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