The Tilt and Orientation of Photovoltaic Arrays
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Have you ever wondered:


How much does the tilt and orientation of a photovoltaic array affect how much electricity it produces?

Photovoltaic arrays like those shown above are installed in many communities.  Two small arrays shown above produce enough electricity to illuminate a road sign or power lights and fans inside a small building. Small arrays can be designed to store electrical energy in batteries during the daytime for nighttime use. Larger arrays shown above are installed on ground-mounted support structures or on the roofs of buildings. Those arrays are often connected to electric grid system. 


Deciding how much to tilt the arrays and which direction they should face is a challenge for a number of reasons.  The position of the sun in the sky is continuously changing during the day.  The position of the sun in the sky at a specific time changes from day to day during the year. Tall structures near a solar array can cast shadows on the array at different times of the day and at different times of the year. The slope of a roof on a building and roof materials affect how roof-mounted array can be tilted. The orientation of a building can also affect the direction a roof-mounted array faces.  
The Goals of this Activity

· Determine what tilt and orientation of a photovoltaic array produces the maximum electrical power if bright sunlight is available or use an incandescent light bulb if bright sunlight is not available.

· Determine how changes in the tilt and orientation of a photovoltaic array affect electricity production.
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Set Up an Electric Circuit that Includes a Photovoltaic Module
· A separate document describes how to connect multimeters to an Elenco SK-40 photovoltaic module so that you can collect electric current and voltage data.  

Develop a Strategy for Collecting Current and Voltage Data
· Shop lamps holding a 100 watt lightbulb can be attached to a brick or wood platform to provide stability. 
· Metersticks, rulers, protractors, pencils and large sheets of paper have been provided.
· Turn on the light.
· Move the SK-40 module toward the light source but no closer than 15 centimeters.
· Adjust the tilt and orientation of the SK-40 module to produce the maximum voltage and current.  Record the maximum voltage and current.
· Develop a strategy to measure and record the tilt and orientation of the module when it is producing the maximum voltage and current.
· Develop a strategy to study and report the effect of changing the tilt of the module on its voltage and current production.
· Develop a strategy to study and report the effect of changing the orientation of the module on its voltage and current production.
Calculate Electrical Power


The current in milliamperes needs to be changed to amperes so that electrical power produced can be calculated.





current in amperes = __current in_milliamperes ___
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For example: 
current in amperes = ___85 milliamperes___  = 0.085 amperes
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A watt is a common unit of power that indicates how many joules of energy are transformed from one form to another in each second.  The power rating of any device that produces or uses electricity can be calculated using the following formula. 







Power = voltage x current 








Power in watts = Volts x Amperes

Summarize Your Findings


How did changing the tilt and orientation of a photovoltaic module affect its electrical power production?
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