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KEY ELEMENTS OF ELECTRIC VEHICLE DESIGN &
DEVELOPMENT:
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Key Elements of the design and development of Electric
vehicles :

— Design

— Systems Model and Engineering

— Structural Engineering and Dynamics
— Battery, Electrical and Electronics

— Competitive Benchmarking
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Overa

| Product design process:

Advanced Advanced Product .
Research Development Development Production
Concept Product Styling Product/Process Process Continuous
Initiation Planning Development Development Validation Improvement

Concept Rendering

Concept Styling to Full vehicle build

Y

CAE & CAD Model Body Shell build

Final vehicle
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SYSTEMS MODEL AND ENGINEERING:
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Systems Model and Engineering DEP
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Systems Model and Engineering DEP

Physical modeling

Software and Tools i
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System Modelling — Electric Vehicle
Climate Control System
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STRUCTURAL ENGINEERING AND DYNAMICS:
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Structural Engineering and Dynamics




E-Motor Durability Analysis DER

Induction motor with gear box

e IM Assembly

Motor and transmission assembly

balancing disc & shaft

stator & housing assembly
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Motors thermal analysis: Full Hybrid/EV’s Traction (PM) motor DEP

Heat Transfer Coefficient (W/mA2-|
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Thermal distribution on stator windings at 2000 rpm
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NVH - Forced Response Analysis DERP
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Dynamics:

Der

Aodels } ABS: Braking - Low Mu =N o] H§|l
ls  Help (
Run_8f541a55... [X] 4] Velocity [a]l= =]
12-28-2015 11:07:14 = O | & w3 |
‘Undo Redo LibTool Parsfile Delete Sidebar Refresh [;3 @K M ‘Z] % % I?"l % _% ‘,7
Simulated Test Specifications Run Control with Simulink Analyze Results (Post Pra
| Vehicle Configuration: fixed_caster ‘V| [Bun Now] [gend to Simulink] Models | ¥ [ Video J [ Video + Plot ] [
E i e M ABS Controlle v| [ PR \ViewWide, Veh Ref, (Ftt
P abs 90 folfeEs |
File Edit View Display Diagram Simulation Analysis Code Tools Help i
= ind = = ) f
- & e A =RME=RNCN RENN 7 R e
abs_va0
® @abs_vQO 4 w
@
E )
= > >
it
BikeSim S-Function2 i AT LT LTV T T VM LT
& Vehicle Code: fixed_caster e (' fLLH \‘ | il ‘:“ | V_M"\m'\‘,“\f,
Brake Actuator Model |J|moce Vehicle Velocity ‘.
Control Mode 4

B

Velocity |

Simple ABS Controller Model

5
=

.\.

N

1 ]

0

CI-)—» 10.00
Clock Time (sec)

Smarter Solutions. Realized.




BATTERY, ELECTRICAL AND ELECTRONICS:
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Thermal Characterization of Battery D&

Dattery
Pack Tester

Voltage vs Capacity loss vs number of cycles
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Electro Chemical Modeling - Battery DER
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Electric Motor Design Flow:

Rough sizing of the motor

| t

Electromagnetics T
Thermal / cooling

Typical PMDC Motor Performance
100%
Awer Efficiency
80%

Detailed mechanical design T/ S N\
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IGBT, MOSFET REVERSE ENGINEERING

Power Circuit Configuration
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turn of switching operations
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Multi-Layer Epoxy Construction type
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1. Case

2.Epoxy Resin

3. Input Signal Terminal
4. SMT Resistor

5. Gate Control IC

6. SMT Capacitor
7.1GBT Chip

8. Free-wheel Diode Chip
9. Bond Wire

10. Copper Block
11.Baseplate with Epoxy
Based Isolation

+  Modules constructed using this technique

are low profile packages
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COMPETITVE BENCHMARKING:
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Reverse Engineering of Electric Power train

" Electric Motor Stator Rotor

Reducer
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Thank you. Have a great day!

Visit our website: www.depusa.com

Write to us: email@depusa.com
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