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How do PV Modules (Solar Panels) produce electricity? 

https://www.alternative-energy-tutorials.com/photovoltaics/photovoltaics.html 

https://www.youtube.com/watch?v=xKxrkht7CpY
a.	https:/www.youtube.com/watch?v=xKxrkht7CpY


https://www.cleanenergyreviews.info/blog/most-efficient-solar-panels 



PV I-V Curve 



Factors affecting Solar PV 

• Irradiance: The intensity of the sunlight 

• Insolation: The duration of the sunlight 

• Azimuth: The angle of the sunlight (which will affect intensity) 

• Atmosphere: The distance the light must travel through our 
atmosphere to reach the PV module (affects intensity) 

• Temperature (the colder the better) 

• Shading = Lower intensity 



Suns path across the sky (summer vs winter) 
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How much atmosphere do the photons travel 

Image courtesy NABCEP PV Resource Guide V.7  2016   www.nabcep.org 



How to connect a PV system 

Li 30 Amp Rover MPPT Solar Charge Controller | Renogy Solar 

https://www.renogy.com/rover-li-30-amp-mppt-solar-charge-controller/


Morningstar SunSaver 

 



PWM vs MPPT Charge Controllers 

36V / 10A = 
360 Watts 

14V / 10A = 
140 Watts 

36V / 10A = 
360 Watts 

14V / 25A = 
350 Watts 



What about batteries? 

lithium solar batteries, deep cycle marine battery, 12v solar battery (renogy.com) 

https://www.renogy.com/deep-cycle-batteries/


Safety Considerations 

• Weight of components (batteries) 

• Mounting of PV modules 

• Fusing of components (batteries) 



Resources 

• NABCEP PV Resource Guide 

• Renogy® Canada-Solar Off-grid Products 

• Alternative Energy Tutorials is Clean and Green Energy (alternative-
energy-tutorials.com) 

• PVEducation 
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