GLP Electric Vehicle Design 2013

Milestone #2 – Analysis of Design and Selection of Parts

DUE: 25 June

DESCRIPTION: 
Now that you have come up with a high level concept, it’s time to find the appropriate parts for it. After the Powertrain design lecture, you will have enough information to start refining your design sketches with math and physics. Along with your concept, you should have an idea of which major parts (motors, controllers, wheels, how many batteries, etc.) you plan to use in your vehicle by the end of this lab week. You are welcome to start pricing things out to reconcile them with your $500 budget. You should consider, and be prepared to answer, the following questions about your drivetrain:
· How fast is your vehicle going to go? What’s the theoretical no-load (frictionless, dragless) speed? 
· Factoring in wind resistance and rolling resistance, what is a more reasonable speed estimate? How much power will your vehicle consume at full speed, given those non-ideal inefficiencies? Is this speed near the motor’s peak efficiency speed or current? Is it under 35 km/h (9.7m/s)?
· Given this power consumption estimate, how far would you be able to travel on flat ground? You can assume that the batteries can give out their full 4.5Ah capacity.
· How fast do you plan on accelerating? Are you going to need more current than the batteries can supply, with their 40A fuses, in this state? If your controller choice is one that can perform current control, what’s the maximum acceleration you can get from its max current?
· At maximum acceleration, are you going to flip over backwards? (Try drawing a force diagram with your vehicle on the ground and accelerating in this condition) It’s not very helpful if your vehicle will just throw you off!
Begin to narrow down the important components of your vehicle, especially the motor and controller selection. Refer to the Instructable documents and  EV Resource Presentation as needed to help your selection process. (Keep in mind the selection now is not a commitment, but you should be able to justify any changes)

Some other practical considerations you should keep in mind include:
· What kind of power transmission (e.g. chain, belt, shaft, spur gears….) are you planning on using? Can you fit your desired gear ratio in 1 stage? (Multiple stages of reduction are acceptable, just harder to make and more expensive.)
· How will the parts be mounted to your frame? What major parts will you need to make or buy for your frame? Will you be making appendages for an existing vehicle frame? 

If you are ready to order parts, there will be an order round this coming Friday, the 21st. See the Bill of Materials sample and the rules document for ways to submit parts for ordering. You are strongly recommended to use this early order opportunity to free up more build time.

FORMAT OF DELIVERABLE: A post on your team website demonstrating your use of drivetrain design techniques to select appropriate components for your vehicle. 
[bookmark: _GoBack]OHER ACTIVITY: Friday lecture will focus on mechanical parts, methods of connecting and fastening, and machining. 
RESOURCES:
Powertrain design lecture documents on Stellar.

http://www.instructables.com/id/The-New-and-Improved-Brushless-Electric-Scooter-Po/  This is an Instructable document I put together for the general Instructable and internet community. It serves as a reference guide and recommended practices document. You may find it very helpful to thumb through. 
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