MIT-SUTD GLP Electric Vehicle Design Lab 2013
Instructor: Charles Z. Guan (charlesg@mit.edu) 
TAs: [Removed for web reference]
Meetings: TF 1-4PM Location: N52-337 (International Design Center)
Introduction
[bookmark: _GoBack]Welcome to Electric Vehicle Design! This lab is designed to teach you the fundamental practices of design, engineering, and fabrication through the construction of a small but fully functional and rideable single-passenger electric vehicle.  
Over the course of the semester, you will work in small teams and engineer an electric vehicle drivetrain, chassis, and electrical system in preparation for a final contest in which you take on your classmates in a race that will test the endurance, maneuverability, and efficiency of your vehicle.  
You will be allowed to design practically any contraption that will briskly (and safely!) carry a single passenger, so use your imagination!
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Participation and Documentation
You are responsible for keeping up with the class content by yourself. While we do not mandate lecture or lab attendance, please be mindful of the contributions you are expected to make towards your own team’s progress.
Your team is required to document your design and build process in some way. Electronic documentation such as a website, blog, etc. is highly encouraged in lieu of a paper design notebook. Please refer to the weekly Milestone documents for details on what you should write for the week. 
Technical Regulations
The following are design rules your vehicle must adhere to. The instructor reserves the right to inspect, question,  or mandate a redesign of any aspect of the vehicle, at any time. Detailed mechanical and electrical inspection points will be released near the dates of their occurrence. 
Budget Rules
You are given a budget to order parts and materials of your choosing. The budget is $500 per vehicle.
Each vehicle is allotted $500 USD in purchased parts. Exceptions to the $500 limit are on a case-by-case basis only.
The $500 budget does not include the following: parts provided by the class for free, regular or ground service shipping and handling, tax, use of class consumables, and main battery. Express shipping services must be included in the budget.
Consumables are defined as: wiring, connectors, insulation materials such as electrical tape and heat shrink tubing, hardware and screws under $0.50 each, tool consumables such as hot glue and solder, 
Part orders will occur once per week on Tuesdays. The first orders will be sent out on Tuesday, 18 June. Your BOM must be submitted to the instructor by the end of lab hours in a text file or spreadsheet with the following format for all items:
· VENDOR, [Part number], Quantity
· Direct link to product (e.g. from Amazon or eBay), Quantity
Parts provided by the class, or that you ordered but found were incorrect, are not “sellable” for additional budget.  You may not use own money to purchase parts unless pre-approved by the instructor. Unqualified purchases will not be reimbursed. 
Parts which you already have and want to use will be considered on a case-by-case basis. If approved, a fair market value (defined as the lowest reasonable price for the item found on eBay or another online vendor of your designation) must be assigned to the part and included in the budget. 
Provided Parts
We supply you with a few parts to get you started. Usage of these parts is not counted in the budget. 
· 3x 6 foot (2 meter) 80/20 Inc. 1010 series T-slot extrusions 
· 1x 24” x 24” x 0.25” (6.4mm) 5052 aluminum plate
· 1x 24” x 24” x 0.125” (3.2mm) 5052 aluminum plate
· Up to 3 A123Systems ALM12V7 lithium ion battery modules at no charge
· One pneumatic 200mm tire and rim combination
· A battery charger for your specific electrical system
A fourth A123Systems ALM12V7 module may be used at a cost of $75.00 included in the budget.
The tire/rim combinations will be: Monster Scooter Parts V58-6511 or W01-207, both 200mm diameter x 50mm width. Only one tire/rim combination is provided at no cost. Any others must be purchased and included in the budget.
The battery charger will be provided at the end of the course when the vehicles are operational. 
Mechanical Rules
The vehicle is limited to a design speed of 35 km/h. You must prove that your vehicle will not exceed this speed on a flat, smooth road both during the design and analysis phase and the testing phase. The limit will be enforced by timing between markers, RADAR gun, or the instructor riding the vehicle at full power with no regard given to your reservations.
The vehicle must be statically stable. Statically stable is defined as settling into an equilibrium position with at least three wheels, driven or non-driven, in contact with the ground, without the rider in contact with the vehicle. The vehicle may not have skis or skid plates that substitute for wheels. The statically stable position must be attainable with the vehicle powered off. 
The vehicle must have a mechanical brake that can bring the vehicle to a stop on its own, from full speed, in less 15 meters. The mechanical brake may be installed on the drive wheel(s) or an undriven wheel(s). The mechanical brake must be able to prevent motion of the vehicle if deployed. If more than one drive wheel is used, the brake engagement method must stop all driven wheels (whether by multiple braking elements or mechanical coupling, etc.)
The vehicle structure must support the weight of the rider without unreasonable flexing or bending. Enforcement of this clause is at the discretion of the instructors.
All fasteners must be fully tightened. Fasteners may not be left loose deliberately to allow movement of vehicle parts relative to each other, such as in the case of linkages or mechanisms.  
The vehicle must fit through a standard U.S. single doorway. The limit on width is 33” (0.84 meter)
Electrical Rules
All electrical systems must be protected by a master fuse rated at no more than 40 amperes, per battery pack. For example, if 2 battery packs are used in parallel, both must be fused independently. For multiple batteries in series, a single fuse is acceptable. 
The A123Systems ALM12V7 battery module is to be considered a black box. It may not be disassembled or reconfigured.
The maximum electrical system voltage is 36 volts. 
All sources of power (e.g. the battery pack outputs, motor controller outputs, and other wiring harness outputs) must use female-side or recessed connectors to avoid accidental short circuits.
The vehicle must have an easily accessible master power switch that cuts off all power downstream of the battery. Easily accessible is defined as within arm’s reach in direct visual contact, when the rider is in the standard driving posture for the vehicle. 
All exposed conductors and connectors must be insulated from incidental contact and shorting. Wiring must be well-secured to the vehicle frame and routed away from sharp edges and pinch points.
Contest Info
This lab will have its own final contest to let you run your vehicles and validate your design. 
Detailed contest procedures will be released at the end of the semester closer to the competition date. Contest procedures are still pending and may change. 
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