
Due to the increased demand for alternative energy, research in this field has sky rocketed over the past decade.  One solution has been to use rechargeable batteries in conjunction with already existing gas powered systems in order to create a hybrid machine. With hybrid systems, the net amount of energy output in a useful form is greater than in non-hybrid systems. Our sponsor, Roger Koenig of KELD, LLC, wanted us to take this solution one step further using electric double-layer capacitors, also known as super capacitors.  Supercapacitors have a higher power density than regular capacitors, giving them the ability to handle large amounts of energy. Also, supercapacitors allow a greater number of charge and discharge cycles (in the millions) and quicker charge times than rechargeable batteries. With a hybrid system incorporating supercapacitors, the cost of replacing batteries and the size and weight of the power plant will all be reduced. 
           
Our design has a Lithium Ion battery providing constant power for 20 minutes and the supercapacitors providing short-term pulse power to a pulsating load.  In this system, a microcontroller controls the pulsating energy demand.  Our prototype consists of a 48-volt hybrid battery-supercapacitor energy storage system and a programmable, one-kilowatt-peak pulsed load.

