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Overview 
Each year Penn State students take part in a competition sponsored and conducted by 
Shell called the Eco-Marathon.  The vehicle with the highest fuel efficiency wins the Eco-
Marathon.  This year’s design team chose to convert a hydrogen fuel cell vehicle into a 
battery electric vehicle.  This brought on many challenges the group had to overcome in trying to build 
the most efficient vehicle. 
 
Objectives 
The design team’s objective is to build the most fuel-efficient vehicle that fulfils all of the safety 
requirements.  
 
Approach 
• The design team chose a battery electric vehicle prototype because of the advances being made in 

battery electric vehicles and the positive impact that they have on the environment. 
• The 2011 Shell Eco-Marathon rulebook gave the design team a list of requirements to the vehicle 

had to fulfil along with being the most fuel efficient. 
• Eight different concepts were generated and four were strongly considered in the vehicle design. 
• Various patents on energy dense batteries and their applications were reviewed. 
• Fuel mileage benchmarks were looked at from previous Shell Eco-Marathons. 
• A 36 volt/15 amp-hour Lithium Iron Phosphate battery and 500-watt brushless DC motor was 

chosen for the car.  
• Vehicle dynamics were simulated in Matlab and SolidWorks models were created for components. 
• Battery testing was performed and the car made several test runs. 
• Results from these tests gave the design team a good idea of what fuel mileage the vehicle will get. 
 
Outcomes 
Results of the tests indicate that the car will 
currently receive about 3,500 miles per gallon: 
• The system was purchased and fabricated at 

the budget of $1,010.00. 
• The car would be able to drive from New York 

City to Los Angeles using less than 1 gallon of 
gasoline. 

• Using renewable sources of electrical energy 
such as solar, wind, and water would make the 
system completely sustainable. 

• The vehicle is an example of how transportation 
energy can be drastically reduced. 
 


