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Presentation Overview

e Introduction * Mechanical Overview
* Requirements e Electrical Overview
 Scheduling  Safety and Req. Tests
e Concept Generation e Budget
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Francois Wolmarans

Introduction

» General Problem Statement » Operating Environment
» General Solution Approach e Intended Use(s)/User(s)




Francois Wolmarans

Competition Requirements

3 Phase Registration  Chassis/Body Requirements
 Driver Safety e Electrical Requirements

* Vehicle Safety * Mechanical Requirements

* Energy Requirements  Placement Criteria

. . . Concept Safety
> Introduction >>Requwements>> szl >> Generation >> OverV|eW >> Overwew >> & Req Tests >> Bl >




Jose Cardenal

Scheduling & Progress

Completed: In Progress Next:
» Shell Registration  « Manufacturing (Delays)  « Testing
* Shell Design Level e Stock Parts e Competition
Review  Custom Parts (April 25-27)
» Millstones 1-3 e Installation
* Reports

e Presentations
* Design Phase

> Design >> Manufacture>> Installation >> Testing >> Competition >
' ' ' Concept Safety
> Introduction >>Reqwrements>> Scheduling >> Generation >> Overwew >> Overwew >> & Req Tests >> Budget >




Jose Cardenal

ME Manufacturing & Installation

Seat

Roll Bar & Rear
Wheel Mount

—

. Motor & Wheel| - Rear Brake Mount & Brake

_Front Wheel ==» Truss == Roll Hoop

Mount
I ] _
Spindles Steering
Brake Mounts =% Brakes Column &
Front Wheel f wheel
Tie Rods = Rack & Pinion




Step 1: House of Quality

Step 2. Comparison Matrix

Concept Generation

Jose Cardenal

Design
Options

Design 1

Safety
(0.432)

(0.208)

Cost | Component | Implementation
Weight (0.173)
(0.187)

Design 2

Step 3: Professional Opinion

Step 4: Final Selection

> Introduction >>Requirements>> Scheduling >> Ggr?gfaet?;n

Safety
Overwew Overwew & Req Tests
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Wael Nabulsi

Mechanical Overview

. . - Concept ME EE Safety
> '''''''''''' >>Requwements>> e >> Generation >> Overview >> Overview >> & Req Tests >> Elulye >




James Croasmun

Front Wheel Mounts




James Croasmun

Front Wheel Mounts

—)

Volume: 33.84 in3 Volume: 18.37 in3



James Croasmun

Front Wheel Mount Test and Result
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James Croasmun

Front Wheel Arms




James Croasmun

Front Wheel Arms
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Volume: 17.88 in> Volume: 13.10 in3




James Croasmun

Front Wheel Arms Test and Result
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David Jolicoeur

Roll Bar & Motor Mount




David Jolicoeur

Roll Bar
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David Jolicoeur

Roll Bar

 Must be able to
withstand 700N of
force In all direction

e Must be at least 5cm
above the head of the
driver when sitting.
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Roll Bar Tests and Results
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David Jolicoeur

Static Analysis: Displacement(in)



David Jolicoeur

[

Dynaic Analysis: Stress vin Mises (MPa)



Fritz Jeanty

verview of Electrical System

Solar Cell Array;
Max Voltage: 12W
Pax Current: 3.4
Pax Power: 36W

CrC-CrC
conwverter

Batte ry: Lithium lon
Rated Voltage_ 24
Capacity (amp-hours):
20480

Motor;

Max Voltage:- 24w
Pax Current:19 184
Max Power:308 88W

Motor Controller;
Max Volt Input-50W
Max Current Input: 3. 5458
1Pole Circuit Mlax Current Output 408

Breaker

Introduction Requirements

Mlax Current: 2545
Saritch
T lz=alated DC-DC

converter: Max
loule meter DutputWVolt:

{Prowvided]) 40V Max
Output

Current: 0.65 4

Accessories
({Horn, meters)

Concept Safety
Generation & Req Tests



Julia Clarke

Isolated DC-DC Converter

e Converter chosen Texas
Instruments LM25017

e Minimum input voltage 9V and
maximum Input voltage Is 48V

e Minimum output voltage 1.25V
with a maximum output voltage
40V

e Maximum output current of
0.65A

e Powers all Instrumentation

"LM25017(ACTIVE)48V, 650mA Wide Vin Synchronous Step-down Regulator with Integrated MOSFETSs."
Converter (Integrated Switch). N.p., n.d. Web. 14 Nov. 2013.




Julia Clarke

Isolated DC-DC Converter Tests and Results

Desired Required
e Odometer Test to e Once the 1solated DC-
ensure the odometer DC converter Is
Is properly finished
functioning. e Electric horn will be
* \Ventilation system tested using a
test ensure the decibel meter.
ventilation system

e When complete the
electric horn will be
Implemented Into
the chassis.

IS working
according to the
specifications.



Fritz Jeanty

Motor’s Controller

 Drive motors up to 50V and
40A

o Familiarity with Center for
Advance Power Systems
e Screw terminals

e Easy connection with
motor’s phases

e Easy connection with
battery

http://www.ti.com/tool/drv8301-69m-Kit



e
S Fritz Jeanty

Motor Controller Tests and Result

e Tl InstaSPIN software

e I[dentify motor
parameters

* Type In desire

motor |

eed for



Fritz Jeanty

Propulsion And Emergency Shutdown System

Maotor

Max Voltage;24Y
Max Current:-19 184
Max Power:308 B8W

Motor Controller;

Max Volt Input:50V

Max Current Input: 3 .54
Max Current Output 404

.
==

1Pole
Battery: Lithium lon Breaker
Rated Voltage;24V Max Current: 254
Capacity :20Amp-hours




Fritz Jeanty

* Model battery to find circuit
breaker current rating

e Falil

e Competition rules has no
specifications on max
current rating In system

« Use max current rating for
the motor as max current
before emergency
shutdown automatically
activates
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Zachary Barr

Solar Panel Tests and Results

Completed
 New Array
e Confirmed 9V
Output
* With only 5 Cells
 DC-DC bhoost converter
e |/O combinations
 New Cells
e 0.56V
e 1.76A

Planned

o Completed Array
e Max power during optimum

conditions

e Integration with DC-DC Boost
converter

ypical output

e Charging system
 Attach solar array and DC-DC

boost converter

* Measure Battery level



Wael Nabulsi

Safety and Requirement Tests

Requirements:
 Radius of curvature test

e Five point harness test  [E¥uest
* Front, and rear brake test

e 10 second escape plan
5 point Harness arihe

o |

"How Car Steering Works." HowStuffWorks. 14 Feb. 2014
<http://auto.howstuffworks.com/steeringl.htm>.

- - - Concept Safety
> |ntroduct|on>>Requwements>> Senig >> Generation >> Overwew >> Overwew >> & Req Tests >> Bzl >




Francois Wolmarans

Budget Update

- ]
A7YS5PS11250 Ball Bearings|  SDP/SI__ | 4 | 95.12 | Propulsion System
4130 Alloy Steel Round Tube |McMaster-Carr| 4 | 172.60 |  RollBar |

- - - Concept ME EE Safety
> |ntroduct|on>>Requwements>> Senig >> Generation >> Overview >> Overview >> & Req Tests >> Blzalet >




Questions
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