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Overview  

The team was tasked to work on the prototype vehicle that will be 
entered in the 2017 Shell Eco-marathon competition. The competition 
consists of completing ten laps of a 0.7 mile-long course by using the 
least amount of power possible. The team must modify and improve 
upon aspects of the vehicle from previous semesters’ teams. 
 

Objectives 
The prototype team chose to focus on two main subsystems throughout the semester as well as 
various other components of the vehicle. The two subsystems consisted of creating a new chassis 
design and constructing a new motor controller for the brushless hub motor. Additionally, new rear 
brakes and bearings were purchased for further efficiency. 
 

Approach 
 The team first determined which subsystems to focus on by weighing different customer needs 

 Different concepts were generated for the motor controller and material for the chassis 

 It was decided the new chassis would be aluminium in order to reduce weight 

 The team opted to use utilize Hall sensors and an Arduino for the controller design 

 External searches were conducted on various chassis designs of existing eco-cars 

 Concepts for the chassis were created using SolidWorks 

 Chassis revisions underwent FEA simulations to verify strength of the design 

 A new rear braking system was designed to reduce brake drag by about 60% 

 Torsional tests were also conducted on the chassis designs 

 Functionality of the controller was tested using MultiSim simulations 

 Heat dissipation calculations were performed for the design of the motor controller enclosure 

 An aluminium contact block was machined for attaching the MOSFETs to the enclosure 
 
 
Outcomes 
 The team ended up with roughly $300 

leftover from the given budget 

 With around a 40% reduction in weight, the 
new chassis will be much more efficient 

 Using a new brushless motor will result 
around a 35% increase in efficiency 

 The new ceramic bearings will reduce 
friction in the wheels significantly 


