Photovoltaic Cell Lab
Physical Science 107: Nanoscience in Society
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Name ___________________________________	Date____________________

The purpose of this lab is to give students experience constructing operating circuits while reviewing the following ideas/concepts: 
• Voltage 
• Current 
• Power 
• Energy/work 
• Photoelectric effect 
• Series/Parallel circuit design 
• Efficiency 

Materials:

• Multiple solar cells 
• Multimeter
• A small electric motor with fan blade attached 
• A small sound box 
• A small light bulb 
• Connecting wires as necessary 
• 100W lamp

Students should connect their solar cells in series, in parallel, or in a series/parallel combination until they are able to perform the following tasks which are described in more detail below: 
1. Make a small electric motor operate with fan blade. 
2. Create music from a solar music player. 
3. Power a small light bulb. 



Useful Equations

Power (P) watts = Current (I) amps x Voltage (V) volts

Electrical Energy (E) watthours = Power (P) watts x time (t) hours

1 kilowatt = 1000 watts
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Activity 1: Solar cell(s) and small electric fan

1. A small electric fan requires 1.5V @ 300 mA to properly operate. In the space provided below, show how you would create a circuit to match the guidelines for powering a small fan with the solar cell provided.
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If each solar cell creates 1.5 V @ 100mA, how many solar cells would this require and would you connect the in series or in parallel?

	# of solar cells ___________________

	parallel or in series ___________________________


2. Once you have shown your instructor how you plan to set up the solar cell, connect the wires according to your diagram making sure to include the fan in your circuit.

3. To test whether your circuit is working, place the solar panel a few inches from a 100W light bulb. Is your fan turning? If so, you have properly set up your circuit.





4. With fan running, record the voltage with your multimeter (set to 20 DCV) by touching the positive lead to the positive node on the back of the solar panel and the negative lead to the negative node.

	Voltage = ____________________


5. Compare the voltage being produced by your solar array to the optimal values provided above. How does this value compare (greater, less or equal)? If you see a difference, explain why this might be.


6. Assuming you are producing 300 mA of current, calculate the power output of your solar array when operating the fan.


7. How much energy in kWh (kilowatthours) would your solar array produce in an ½ hour?


Activity 2: Powering a light bulb

1. Using the same circuit set up as in activity 1, replace the fan with a small light bulb.

2. With the light bulb operating, measure the voltage produced by your solar cell(s).

	voltage ______________

3. Assuming you are producing 300 mA of current, calculate the power output of your   
solar array when operating the light bulb.






Activity 3: Solar energy into sound energy

1. A solar music player requires 4.5V @ 100 mA to properly operate. In the space provided below, show how you would create a circuit to match the guidelines for powering a small fan with the solar cell provided.
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If each solar cell creates 1.5 V @ 100mA, how many solar cells would this require and would you connect the in series or in parallel?

	# of solar cells ___________________

	parallel or in series ___________________________


2. Once you have shown your instructor how you plan to set up the solar cell, connect the wires according to your diagram making sure to include the music player in your circuit.

3. To test whether your circuit is working, place the solar panel a few inches from a 100W light bulb. Do you hear sound? If so, carefully move the light source away from the solar panels and record your observations in the space below.





Extension/Internet activities:
1. Look up “net metering” and give a brief overview of what it is. Does your state allow it and/or provide incentives for it?














2. Investigate and describe two areas of materials science research that is underway
      to improve the cost and efficiency of photovoltaic cells.












3. Research a scientist who has been involved in the photoelectric effect or the development of photovoltaic technology and describe the importance of their achievements (make sure you site references).

 



