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Non-Photovoltaic Solar Power Device 
 
Critical Design Requirements 
 
 For this product, there are three critical design requirements.  First and foremost, it must 
be able to provide the user with 20 W at 12 V continuously.  “Continuously” is defined for the 
scope of this product as being able to run during sunlight and forty consecutive hours without 
any.  Secondly, the device must be simple and manageable, requiring only two people of high-
school level education to assemble, operate and maintain.  Third and finally, the product must 
make use of at least two reused/recycled (originally used or intended for use in another 
application) in its operation. 
 
Description 
 
 This product will concentrate sunlight using a reflective parabolic dish onto the hot 
chamber of a Stirling engine.  This engine will then drive a generator to produce electricity.  The 
current produced by the generator will be fed through a power management system which will 
connect the generator, batteries and load.  This system will be contained on a microprocessor and 
be able to determine the load requirements and from where (the generator or the batteries) to 
satisfy it.  Any excess power will be used to recharge the batteries.  To ensure the dish is always 
facing the sun, two “drinking bird” type equalizers (see sketches) and a ball and socket joint will 
be utilized.  It is easy to assemble, weatherproof, and the only required maintenance will be 
periodically cleaning the dish and perhaps replacing batteries. 
 
Key Features 
 

• Stirling Engine – this engine runs on a temperature differential between hot and cold 
chambers (in the configuration used here, there is one chamber with a hot and cold side) 
by expanding and contracting the gas inside 

• “Drinking bird” equalizers – these devices will ensure the dish is always pointed at the 
sun 

• Power management chip – this processor will determine how to use the produced power 
• Reflective parabolic dish – this dish will focus sunlight onto the hot end of the Stirling 

engine 
• Car batteries – these batteries will be used to satisfy the load on cloudy days and at night 

and will be recharged in sunlight 
 
Intelligent Features 
 
 The power management system will sense the load on the system and the power coming 
in from the generator.  It will then determine if the batteries need to be used to meet the load or if 
there is excess power enough to recharge them and route power accordingly. 



 
 
 
 



 


