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Overview 
The demand for energy and fuel efficient vehicles is at an all-time high. The 
project sponsor, Shell, tasked the team with creating a prototype vehicle that runs 
on electricity and to compete in the 2016 Shell Eco-marathon Americas 
competition. At the start of this project the vehicle did not run and was in need of 
a new motor controller design. 
 

Objectives 
 Repair the drivetrain and construct a functional powertrain  

 Compete in Detroit with a functioning car 
 

Approach 
 The team started with reading Shell’s 2016 Eco-Marathon rules and getting familiar with the 

prototype vehicle used last year. 

 By inspecting the old prototype vehicle, the team identified the areas the needed to be fixed in order 
to compete in the competition. 

 The most implementable design, which includes fixing brake system and steering system, were 
selected by using a Concept Selection Matrix. A new powertrain design was mandated as the 
previous design was non-functional. The new design replaced the brushless motor with a brushed 
one. A new drivetrain was implemented to allow the use of a compatible motor the team already 
had. 

 The improved steering system and brake system was fitted and tested first. 

 Then the new powertrain, including a specially designed motor controller, was installed. 

 The team and the prototype vehicle joined the 10th Shell Eco-marathon Competition. The prototype 
vehicle passed a professional technical inspection, which included a safety check, vehicle design 
check, electrical check, and dimension check. After the technical inspection, the prototype vehicle 
made a successful run on the track for 10 laps (0.6 mile/lap) in less than 24 minutes. 

  The prototype vehicle achieved an energy efficiency of 37mi/kWh during the competition. 
 

Outcomes 
 The Prototype is now operating with a new drivetrain-

powertrain, which is a 36V brushed DC motor with a 
custom constructed motor controller by the team. 

 The steering system was improved through reduction 
of drag and optimizing steering geometry. 

 The team repurposed the existing brake system to 
save cost and exceed standards set by Shell. 

 The sponsor will save $150 out of an allocated $1000. 

 All progress and changes made to the Prototype are 
documented by the team on Sharepoint. 

 Future improvement recommendations were suggested and will be passed to future teams working 
on the Prototype for a more efficient performance in the next competition. 

Figure: Penn State Prototype on the track 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjBspyXx7TMAhVMNz4KHeGvAaUQjRwIBw&url=https://en.wikipedia.org/wiki/File:Shell_logo.svg&psig=AFQjCNHV9j-Cndzpi2UerSe7ZbHAb3orTQ&ust=1462043653303855

