Exercises for Solar Thermal 

A. Get cooking!   
1. Place a tasty item of food in the solar oven.
3. Close the glass door.
4. Orient the solar oven toward the sun.
5. Build an appetite for 45 minutes or so.
6. Use a parabolic reflector solar cooker to cook the same item as used in the solar oven.

B.  Rainbow Power
1. The sun produces “white” light. Use a prism to bend the sunlight into its different parts.  
2.  What colors did you see? ______________________________________________________

C.  Who is the hottest? What is the best “color” for a solar collector?
1. Find the pre-made solar collectors of different colors.  
2. Look at the thermometer and determine the temperature in the shade in degrees centigrade.  
3. At the same time, place each one in sunlight, and at the same angle.
4. Record the temperature every minute for the next 20 minutes.
5. Make a graph of temperature versus time for each color and label that on the graph.

Record temperature in degrees Celsius
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Graph the temperatures of the different colored solar collectors.

Questions:
1. What color heated fastest? Why?
2. Which one was slowest? Why?   
3. Are black and white really colors?
4. Why was there such a big difference between the temperatures for black and white?
5. Did the temperature in the collector boxes continue to increase at the same rate through the experiment? If not, why?  

D. Put a lid on it! (The Greenhouse Effect)
Clear glass or plastic (or CO2 molecules) let through most of the shorter wavelength (visible) light, but block much of longer wavelength infrared (heat).  
1.  Make a graph of the temperatures versus time for the covered and uncovered black solar collectors.
Which got hotter faster? Why?






Graph the temperatures for the covered and uncovered black solar collectors. 
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E. Get focused! This is a DANGEROUS experiment so be careful.  
A lens bends (refracts) waves of light and can be shaped to concentrate the light in a small area. A Fresnel lens is made of lots of tiny prisms. They were used in lighthouses and projection televisions. We will test the power of a large Fresnel lens.
1. Measure the height and width of the Fresnel lens and determine its area.  
___ cm  X  ___   cm  =   _____ cm2.   
2.  Place the lens perpendicular to the sun. Measure the area of focused light.
___ cm  X  ___   cm  =   _____ cm2
3.  Calculate the power ratio of the lens.
Lens area  ____ cm2 / Focus area cm2  =   ______

4. Place a small steam engine in the focused light — watch and have fun!
Can you think of a way to make use of this concentrated energy from the sun?

F. Questions to put the whole exercise in focus
1. Which type of solar cooker worked fastest? Why? Which is more practical to use?
2. Which colors proved to be best in the solar collectors? Why?
3. What effect did the plastic cover have on the black solar collector? Why?
[bookmark: _GoBack]4. Why did the solar collectors reach a maximum temperature and not show any further warming after that? In your answer, use the terms equilibrium, shortwave and long-wave (heat) radiation. Note that equilibrium is a term to describe the dynamic stability exhibited by a system — that is, what is coming in is balanced by what is going out.  
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