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Variables Affecting Solar Panels


Variables Affecting Solar 
Panel Output
Energy produced by the sun is called solar energy. It is produced during nuclear reactions that take place throughout the volume of the sun. The energy travels to Earth in the form of light. Photovoltaic (PV) cells change the light energy to electrical energy that can be used to power cell phones, cars, or even satellites. 
A photovoltaic cell is usually made of a semiconducting material such as silicon. When light strikes the cell, it provides enough energy to move electrons through the cell producing an electric current. A single photovoltaic cell is approximately the size of a fingernail and puts out a very small current when struck by the sunlight. Objects requiring higher currents to operate can be powered by wiring large numbers of photovoltaic cells together. 

[image: image2.wmf]In this experiment, you will experiment with a small solar panel to explore factors that affect the performance of the panel.
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OBJECTIVES

In this experiment, you will

· Use a Vernier Energy Sensor to measure current and voltage output.

· Explore variables that affect solar panel power output.

MATERIALS

	LabQuest 
	KidWind 2 V solar panel

	LabQuest App
	2 wire leads with clips

	Vernier Energy Sensor
	materials to test variables (will depend

	Light Sensor (optional)
	   on experiment design)

	Vernier Variable Load
	


Preliminary questions

1.
What variables might affect the ability of a solar panel to generate electricity?
2.
How do you think shading or partial sun will affect panel performance? Which will be affected more by shading—voltage or current? Why?
3.
Do some variables matter more than others? For example, do you think angle or wavelength make a greater difference?
PROCEDURE

1.
Create a plan to collect data for the variable you are testing. You will make 3–5 modifications for your variable. For example, if you are testing angle, you will collect data for 3–5 different angles. 

2.
Set up the equipment. 
a. Connect the Vernier Energy Sensor Current and Voltage connectors to LabQuest. 
b. If you are using a Light Sensor, set it to the 0–150,000 lux range and connect it to LabQuest.

c. Choose New from the File menu. 
3.
Change the data-collection parameters, if necessary for your plan.

a. On the Meter screen, tap Duration.

b. Set an appropriate data-collection rate and duration based on your plan and select OK.

4.
Zero the sensors.

a. Connect the Energy Sensor Source terminals to each other with a wire lead in order to create a short circuit. If you are using a Light Sensor, cover it so no light reaches the sensor.
b. Choose Zero from the Experiment menu. All sensors are selected. Select [image: image1.png]OK




. The readings should be close to zero. Note: The resistance value is not meaningful when the current and voltage values are near zero. 
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5.
If you are testing a variable that requires sunlight, find a testing location that is in direct sunlight. 

Figure 2

6.
Check the current and voltage values and adjust the load.

a. Position the solar panel so it is facing toward the sun. Caution: Do not look directly at the sun!
b. Note whether the values are positive, negative, or zero. 

c. If the values are positive, the setup is correct. If the values are negative or zero, switch the wires connected to the Source terminals so they are connected to the opposite terminals. 

d. Adjust the load by turning the knob on the Variable Load until the resistance is approximately 70 ( or equal to the internal resistance of your solar panel.

7.
Collect data and determine the values that you need to fulfill your plan.

a. Start data collection. When data collection is complete, graphs of voltage vs. time and current vs. time are displayed.

b. If you want to see a graph of power vs. time, tap the y-axis label of one of the graphs and select Power. A graph of power vs. time is displayed. 

c. Analyze the graphs as necessary for your plan. 

8.
Repeat data collection until you have collected all the data that you need to test your variable. 
DATA table
	Variable
	Current 
(mA)
	Voltage 
(V)
	Illumination 
(lux)
	Power 
(mW)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


PROCESSING THE DATA

1.
Create a graph of power output vs. the variable you tested.

analysis questions
1.
Describe the relationship between power output and the variable you tested.

2.
Share your results with the rest of the class. When you do this, describe your testing plan, the variable you tested, and your results. After you have heard all the results, use the information to write a paragraph explaining which variable has the greatest affect on power output.

3.
Based on the class results, summarize important factors to consider if you are going to install solar panels to provide electricity to your home.
EXTENSIONS

1.
Monitor power output of a PV cell throughout the day or over a longer time period such as a quarter or semester. Keep track of the cloud cover and angle of the sun.
2.
Determine if dust on the solar panel affects power output. Can you use this information to determine if it is important to clean solar panels on a home?
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