Part I  Current and wavelengths (“color”) of light
Use only one cell on the PV module in the following exercise. 

PV cells response is dependent upon the wavelength of sunlight. This is another principle of the Photoelectric Effect. This exercise investigates this property of the PV cell, including light we cannot see (Infrared).
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1. Connect one cell and meter to measure the short circuit current of the cell. 
2. Perform these measurements with the desk lamp first having an incandescent bulb and then a compact fluorescent bulb. Be sure to keep the light source at a constant distance throughout the measurements, Cover the PV cell with the various color filters provided and record the current. (Note: The black piece of plastic actually blocks visible light and passes Infrared.(IR). The clear IR block sheet passes visible light but blocks some of the IR.
Table 1. Effect of Color (Wavelength) on Cell Current using a Desk Lamp

	Color of Filter
	Current (A) Incandescent Bulb
	Incandescent % Transmitted
	Current (A) Compact Fluorescent
	Compact Fluorescent % Transmitted

	No filter
	
	100%
	
	100%

	Black Plastic (IR Pass)
	
	
	
	

	Clear (Block IR)
	
	
	
	

	Color Filter 
	
	
	
	

	Color Filter 
	
	
	
	

	Color Filter 
	
	
	
	

	Color Filter 
	
	
	
	

	Color Filter
	
	
	
	


From the table can you determine the primary wavelength of energy coming from an incandescent light bulb?

What is the primary wavelength of energy coming from the compact fluorescent bulb?  

Why is the current output grater for the incandescent bulb?

Try this experiment with sunlight and see what you find.

Part II: Shading PV cells in Series and Parallel

This experiment requires two lamps shining equally on each cell plus a totally opaque piece of cardboard to cover a cell.

1. Set-up the current meter to measure short circuit current as described in Part I.  Connect the cells in parallel as in Fig. 1. Cover the cells by various amounts and record the current in Table 7. 

Table 7: Shaded currents, two cells in Parallel

	Cover Amount. ( Shade)
	Current (A)

	No shade
	

	cell A ½ covered
	

	cell A totally covered
	

	cell A totally covered plus ½ of cell B
	

	Both cells covered
	

	cell B ½ covered
	

	 cell B totally covered
	

	cell B totally covered plus ½ of cell A
	

	Both cells covered
	


1. Now connect the cells in series as in Fig. 5.  Cover cells by various amounts and record the current in Table 8.

Table 7: Shaded currents, two cells in Series

	Cover Amount. ( Shade)
	Current (A)

	No shade
	

	cell A ½ covered
	

	cell A totally covered
	

	cell A totally covered plus ½ of cell B
	

	Both cells covered
	

	cell B ½ covered
	

	 cell B totally covered
	

	cell B totally covered plus ½ of cell A
	

	Both cells covered
	


What relationship exists between the amount of shade and current output in the parallel case? Does the current decrease by 1/2 when one cell is covered?  What relationship exists between the amount of shade and current output in the series case?  (You can plot a graph of Current vs. Amount of Shade to try and see what kind of relationship exists.)

Discussion:
