ELECTRIC BAJA
2019-2020

ANDRES PARRA
FAHAD ALHOWAIDI
SHAMLAN ALBAHAR

LEALAN KINLECHEENIE

DREW STRINGER




THE PROJECT

e TRANSFORM 2015-2016 BAJA CAR
TO FULL ELECTRIC

» WORK ALONG EE CAPSTONE TEAM
o CONFORM TO E-BAJA SAFETY RULES
o COMPETE AGAINST 2019 BAJA CAR
o CLIENT IS PROFESSOR DAVID WILLY

e FINANCIALLY SPONSORED BY W .L.
GORE

Drew Stringer, EBaja Conversion, Team 19F14




LITERATURE REVIEW

BAJA SAE 2020

COMPETITION RULES THAT REGULAR BAJA TEAMS USE SUCH AS
SCORING, SAFETY AND TECHNICAL REQUIREMENTS

SPECIFICATIONS ON ROLL CAGE, DRIV ER HARNESS, SIGNALING
BAJA SAEINDIA 2020

CONTAINS EXTRA E-BA JA SPECIFICATIONS FOR ELECTRICAL
SYSTEMS

FURTHER DESCRIBES IDEAS TO PREPARE FOR IN PERFORMANCE
CHALMERS UNIVERSITY OF TECHNOLOGY, SWEDEN 2016

DESIGN AND ASSESSMENT OF BATTERY ELECTRIC VEHICLE
POWERTRAIN, WITH RESPECT TO PERFORMANCE, ENERGY
CONSUMPTION AND ELECTRIC M OTOR THERMAL CAPARBILITY

Andres Parra, EBaja Conversion, Team 19F14

Mahindra

Presents




RESOURCES

* MACHINE SHOP TRAINING
* BASICTRAINING FOR BAND SAWS, GRINDERS, SANDERS, AND DRILL PRESS

 ADVANCED TRAINING FOR WELD, LATHE, CNC, AND MILL
* BUILDING 47A
e (OPEN SPACE TO HOME TEAM AND MATERIALS
» ELECTRICAL ENGINEERING TEAM
¢ PROVIDE KNOWLEDGE IN ELECTRICAL POWER SYSTEMS AND ELECTRONICS
e ACCESS TO RESOURCES SUCH AS BATTERY BANK AND CIRCUIT MATERIALS

Andres Parra, EBaja Conversion, Team 19F14
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BENCHMARKING

Fahad Alhowaidi, EBaja Conversion, Team 19F14



BENCHMARKING

Figure A

Figure B

Fahad Alhowaidi, EBaja Conversion, Team 19F14

Pros

Higher speed
Up to 60 m/h

Cons

Cheap material, Low
speed
Up to 40.39 m/h

Expensive




BENCHMARKING

Brand/model Transmission

Figure A

AGY/ AGO1 Auto 1 speed

Figure B

EPIC Amp Manual 3 speed

Fahad Alhowaidi, EBaja Conversion, Team 19F14

Power

brakes

Hydraulic

Hydraulic



Customer Weights
Customer Needs (5 Best to 1Least)

CUSTOMER Safety 5

NEEDS SAE India E-Baja Rules / Industry
Standards

Suspension System
Brake Design
Electric Compatible Drive Terrain
New Gear Box
Battery Mount

Steering

High -5
Low — 1

Shamlan Albahar, EBaja Conversion, Team 19F14
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ENGINEERING REQUIREMENTS

RANKED ACCORDING TO RELATIVE TECHNICAL IMPORTANCE:

1- SAFETY (FACTOR OF SAFETY)

2- SPEED (M/S)

3- COsT ($)

4- TORQUE (NM)

5- RANGE OF MOTION (DEGREES)
6- WEIGHT (NEWTONS)

/- POWER (Kw)

Shamlan Albahar, EBaja Conversion, Team 19F14
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BUDGET

AVAILABLE BUDGET

« DONATION FROM GORE: $3,000

ANTICIPATED BUDGET

o STEERING: TIE RODS AND RACK & PINION - $300 - $500
o SUSPENSION: FRONT AND REAR - $800 - $1,200
e BRAKES: $300 - $500

SHoP BuDGET: ToolLs - $1,110

BUDGET IS SUBJECT TO CHANGE

LeAlan Kinlecheenie, EBaja Conversion, Team 19F14
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THE TIMELINE

MEETINGS WITH OUR CLIENT, DAVID WILLY, EVERY WEEK.
RESEARCH ON BRAKES, FRONT & REAR SUSPENSIONS, STEERING, DRIVE TRAIN, AND FRAME.

REBUILDING THE BAJA VEHICLE STARTING THIS SEMESTER AND CARRYING OVER TO NEXT
SEMESTER.

| [TaskName  |Responsible |Week3 |Weekd [Weeks [Week s [Week 7 [Weeks [Week [Week 10 | week 11 |week 12 |Week 13 [week 14 |week 15 |week 16 |
| 2 |BajaResearch&Buld | 0|
Drew, Andres

ont Suspension
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:'ir.-'-_--'-_-nng
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Drew, Fahad, Shamlan

| 3 [MeetingwithDr.Tester |
Recelve CAD of Baja 2 e I
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Take Measurements of Baja e 1 s I
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| 41 orew |
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LeAlan, Andres
1
¥
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Project Description Drew
8.2 [Background & Benchmarking fbed - ]
| 4.3 |Literature Review andees (0 0 0]

m Customer & Engineering Requirements Shamlan

Schedule & Budget

LeAlan Kinlecheenie, EBaja Conversion, Team 19F14
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AP P E N D | X A System QFD Date:|Sept. 16, 2019

Weaight (M)

Range of Motion (Degrees)
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Cost (8)
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Technical Requiremeants

Customer Weights
Customer Needs (5 Bestto 1 Least)
Safaty 5

SAE India E-Baja Rules / Industry Standards

Battery Mount

Electric Compitable Drive Terrain
Brake Design
MNew Gear Box
Fabrication
Suspension System
Steering
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APPENDIX B

Task Name

Responsible

Week 3 |Week 4 |Week 5 | Week 6 (Week 7 |Week B | Week 5 | Week 10 | Week 11 |Week 12 |Week 13 (Week 14 |Week 15 | Week 16

Meeting with Client |David Willy)

Al Members

Baja Research & Build

(]
"_H

Brakes

Drew, Andres

b
"

Frort Suspension

Fahad, LeAlan

ek
w

Fear 3uspension

Sharnlan, Andres, Drew

el
o

Stearing

Lealan, Fahad, Shamlan

el
wn

Drive Train

Drew, Fahad, Shamlan

f
m

Frame

LeAlan, Andres

[FT3

Meeting with Dr. Tester

b
=

Recelve CAD of Baja

Drew

b
P

Mowe Baja to Building 98C

All Members

ol
-

Take Maasurements of Baja

All Members

Presentation 1

Project Description

Drew

Background & Benchmarking

Fahad

Literature Keview

Andres

Customer & Enginesring Reguirements

Sharnlan

Schedule & Budget

LeAlan

Peer Eval 1

All Members

Self-Learning

All Members

Presentation 2

Al Members

Preliminary Report

All Members

Analyses Team Memo

All Members

Peer Eval 2

Al Members

Website Check 1

All Members

Presentation 3

Al Members

Final Repaort

All Members

Peer Eval 3

All Members

Final BOM/CAD Package

Al Members

Prototype Demo

All Members

Final Prototype

Al Members

Website Check 2

All Members

Analytical Report

All Members
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Peer Eval 4

All Members
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