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Shell EcoMarathon 
Overview 
Shell Team #2 is creating a solar-powered electrical drive-train design to operate 
a high efficiency urban concept car. This design will compete in the Shell Eco-
marathon held on April 7th, 2013 in Houston, Texas to explore the viability of 
alternative energy sources for vehicles. This project seeks to integrate 
photovoltaic cells into Penn State’s entry car, under the supervision of our 
sponsor Buddy Bealer, and with the technical support of Leland Engel. 
 

Objectives 
Penn State’s urban concept car achieved an efficiency of 41.3 mi / kW-hr with last year’s design.  There 
were many design limitations including a $1000 budget, meeting the rules and regulations of the Eco-
Marathon, and the physical dimensions of the car.  Under these design constraints, the improved 
design will surpass the efficiency of 41.3mi/kW-hr from last year’s design. 
 

Approach 
 First we researched the battery that was given to us. The battery is a 36V LiFePO4 battery.  

 We then designed our drivetrain that consisted of solar panels, charge controller, battery 
management system, battery, and motor controller. 

 Then we researched solar panels. We needed to compare many panels to see what we could get 
within our budget and maximize efficiency and then purchased nine PowerFilm PT15-300 solar 
panels. 

 Then we researched the charge controllers and battery management systems that would work well 
with the solar panels, and the battery. We ended up selecting the CV 12/36-2PV charge controller 
and the 36V/12S LiFePO4 BMS from Ping.  

 After we received information about the purchased motor from Shell Team 1, we were able to select 
a motor controller unit as well. 
 

Outcomes 

The teams goals were met: 
 

 We finished under our $1000 budget 

 We increased the efficiency of the car to 87.4 
mi/kW-hr from last year’s 41.3 mi.kW-hr 

 This is equivalent to 3000 MPGe which is 
more than double the efficiency from last 
year.  

 The battery life has been extended to 3.4 
hours. Last year the battery only listed 40 
minutes.  

 It would cost 12 cents to go 100 miles.  


