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 The objective of our senior design project was to create a device capable of harnessing 
human energy to charge a mobile device.  Our team looked into applicable technologies such 
as piezo-electricity, thermoelectric materials, and electromagnetic induction.  We weighted 
these technologies against our customer needs and discovered that electromagnetic induction 
satisfied the most requirements- size, weight, efficiency, cost) The goal was to achieve the 
ability to extend battery life in mobile devices.  

Our team has created a device utilizing two linear induction coils wrapped 4000 turns 
using 30 gauge copper wire. There are two 1” Neodymium cylindrical magnets suspended by 
rubber bands in each coil.  As the user walks the magnets begin to oscillate within the coil and 
the changing magnet field induces a current in the wire allowing us to generate power which we 
use to charge an internal NiMH battery.  The internal battery lets us store the charge to be used 
at a later time.   
 In order to be compatible with mainstream mobile products we incorporated a USB port 
for charging mobile devices, as well as an external power connector to be used with any 
universal charger.  The ability to use a universal charger allows the user to pre-charge the 
device.  The casing was rapid prototyped at the learning factory and is a clam shell design with 
two locking rings.   
 We developed MATLAB simulations to help us determine an expected power output but 
had trouble estimating the damping within the coil.  Our simulations matched when the coil had 
no load applied to it but once we closed the loop with the battery, a serious amount of damping 
was felt by the magnet moving through the coil.  This difficulty affected our spring calculations 
as well.  In those calculations, we needed to determine a spring constant that would match the 
oscillating frequency of the hip while walking. To do this we assumed an arbitrary damping 
constant.  From there we realized that the characteristics of the spring needed for this was not 
feasible. The wire diameter was close to 32 gauge wire and the spring itself had very few turns. 
 We decided to use rubber bands because they gave us the response we were looking 
for and allowed us to be ready for the showcase with a completed prototype. Unfortunately, 
rubber bands are temperature dependent and tend to break down overtime so a future 
prototype would require springs. This would mean a design change would be necessary, and by 
increasing the mass of the magnets oscillating within the coils, we could reduce the damping 
that has been a problem for us, as well switch to more feasible springs. 
 This product proved beneficial both in product development and prototype construction. 
We all learned valuable lessons about time management and team conflict resolution through 
our three months assigned to this project. The project provided a hands-on experience to 
develop a product for use in real world applications and thereby simulating a cross-functional 
industry experience as a future engineer. The Learning Factory staff was friendly and helpful 
throughout the final phases of constructing our working alpha prototype. If we had the 
opportunity to do this over, we would try to get more paper calculations done early to assure we 
allow ample lead time to order custom springs and conduct more thorough experiments with our 
alpha prototype. 
 


