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Solar Oven

Grade 5 Post-visit Activity

Guiding Question: 

Can we convert energy from the Sun into energy used to cook food?

KY Core Content / IN Standards 

SC-M-1.3.4  The Sun is a major source of energy for changes on the Earth’s surface.  The Sun loses energy by emitting light.  A tiny fraction of that light reaches Earth, transferring energy from the Sun to Earth.

The Big Idea

Energy Transformations

Context

The Sun is the source of most of the energy here on Earth. 

Change of energy from one form to another or movement of energy from one object to another is called energy transfer.

Insulation can be used in a solar oven to maintain its interior temperature.

Solar energy is energy from the Sun that comes to Earth in the form of light.

Space heating is the transfer of heat energy to the air in an enclosed space.

The Activity:

Summary:

· The Sun is an enormous furnace.  Every second, tons of matter in the Sun is converted to energy through nuclear fusion.

· Solar cookers are used in third world countries because they are a safe, pollution-free way to cook.  

· This simple pizza box solar oven has the potential to reach an internal temperature in excess of 200°F on a warm, sunny day.  This is hot enough to make “s’mores” (graham cracker sandwiches of chocolate chips and marshmellows).

Materials

· Large pizza box

· Several feet of aluminum foil

· 1 sheet of black construction paper 

· 3 feet of clear plastic wrap

· 3 feet of masking tape

· 3 feet of string

· Scissors (Teachers may also want to have an X-Acto® knife on hand to cut the cardboard more easily).

· Ruler

· Marker

· Glue

· Thermometer

Note:  Many pizza shop owners will be more that willing to donate pizza boxes.  

Procedure:

1. Assemble the pizza box and open it.  

2. Glue aluminum foil to all inside surfaces of the box, except the top, with the shiny surface facing in.  This will create a “radiation trap” that will trap, by reflection, invisible (low-frequency) radiation that is emitted by the food and air inside the box.

3. Using the marker, draw a square on the lid of the pizza box, with edges spaced one inch from the four sides of the box.

4. Cut along three of the lines (on the sides and on the front edge of the box) leaving the fourth line, the one parallel to the box’s hinge, uncut.   Fold open the flap, making a crease on the uncut line.  Note: Extra supervision may be needed during this step, because students often cut along the fourth line by mistake. 

5. Glue the aluminum foil to the inside surface of the top flap, with the shiny side visible.  This will form a reflector, to reflect sunlight into the oven.  Be careful to make as few wrinkles as possible.  Smooth out any wrinkles that may have been created.

6. Tape the black construction paper to the bottom of the box.  This will help to absorb the incoming sunlight.

7. Carefully stretch the plastic wrap over the opening of the box, sealing the edged with tape to seal in the air.  

8. Cover any air leaks around the edges of the box with tape. Make sure that the box can still be opened so that you can place the food inside and remove it later. 

9. Go outside in the sunlight and place the oven on a flat, level surface.

10. Place some food on a piece of foil or a paper plate and place it inside the oven.

11. Use string and masking tape to tie back and adjust the reflector, so it is at the best angle to reflect sunlight into the oven, and especially onto the food.

12. Let the food cook.  Check the angle of the reflector occasionally to make sure that the sunlight is still getting inside the oven.

13. Remove the food when it is finished cooking.

Optional Features:

· Crumple up some sheets of newspaper and stuff them around the inside of the box to provide extra insulation.

· Place a thermometer inside the oven to measure the temperature.

What to Look for (Results)

The temperature in the solar oven will increase dramatically.  It will cook food at a slower rate that a conventional gas or electric oven.  It normally takes twice as long to cook food in a solar oven than in a conventional oven.  

What’s happening here?

The science behind it-
There are several different science principles that come into play when cooking with a solar oven.  The first is solar gain.  This occurs when you arrange for sunlight to enter a device as a source of energy.  In the case of the oven, the gain is accomplished by both reflection and direct gain.  Direct gain results from using dark colored surfaces to absorb the solar energy that enters the box.  Another principle that affects the process is insulation.  In this process, heat is contained by air that is trapped inside and around the box, and by reflecting thermal radiation back into the oven.  Cooking food takes a lot of energy.  By using solar energy, you can save on fuel.  Cooking food also takes time, and the Sun will change position during the time that you are cooking.  The oven will need to be aligned during this process to keep the sunlight entering.  

Suggested Extension

Using the same materials, design an insulator that will slow the melting of an ice cube in the sun.

Suggestion Assessment

Have students modify their oven to increase its efficiency.  Have them explain in writing how their modifications increased the oven’s efficiency.

Critical Response Questions

· What types of energy can solar energy be converted over to?

· What do you think that the temperature in the oven would be if you placed a lot of food in it to be prepared?  Why?

· What do you think the highest temperature in the oven would be if you kept it outside on a cloudy day? Why?

Resources


Websites

· http://www.solarnow.org/pizzabx.htm

· http://www.ehow.com/how_2083_make-solar-oven.html

· http://www.answers.com/topic/solar-oven

