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Introduction
Challenge: Project involving power that is cheap, 
safe, and involves a microcontroller

Met with Dr. Lemmon and came up with a 
project involving a solar cell array he has

Will involve concepts from Power Electronics 
and Alternative Energy Devices
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Solar cell cart
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Problem – Big Picture
• Characteristic solar cell production versus 

time of day:
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Problem – Big Picture
• Typical load of a distribution network:
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Problem
• Voltage where max 

power is achieved 
changes during the day
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Problem
• Batteries will only charge if the potential is 

higher than the battery voltage

• Higher voltages equate to lower current and 
less efficient charging
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Solution
• “Power Point” tracker so that solar array is 

always generating maximum power

• Variable DC-DC converter to charge at 
optimum voltage
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Demonstration
• Data-heavy
– Comparison of power generated with power point 

tracking versus without

– Comparison of charging battery with variable 
converter versus without

• Demonstration of stopping the charging when 
full

• Videos
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Available Technologies
• Solar Cells and Batteries – available

• Devices for converter circuit- FET, Diode, 
Inductor, Capacitors

• Microcontroller to implement power point 
tracking algorithm
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Specs of the Solar Array
Important Specifications:

Max Power: 100W

Nominal Voltage: 12V

Maximum Voltage: 18.5V

Open Circuit Voltage: 22.7
V

Cell Efficiency: 17%

Battery Specification:

Nominal Voltage: 12V 10



Engineering Aspects
• Building a converter that can take a given 

input voltage and a desired output voltage 
and achieve the desired ratio with good 
efficiency

• Implementing the algorithm for achieving the 
ideal power point

• Control circuitry to stop the battery from 
charging when full
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Conclusion
• If successful, could be very important in 

demonstrating how to store solar energy 
effectively

• How we generate and distribute power is 
going to change drastically over our lifetime – 
need to be ready for changes
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