
KEY ELEMENTS OF ELECTRIC VEHICLE DESIGN  & 
DEVELOPMENT: 



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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DESIGN :  
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SYSTEMS MODEL AND ENGINEERING: 



Systems Model and Engineering 



Systems Model and Engineering 

Physical modeling 

Control Systems 

Software and Tools 

Model Development Model-based solutions 

Control Strategy  Verification and Validation Controller Modeling 

Model Libraries Custom Tools 



System Modelling – Electric Vehicle 
 Climate Control System 

Controls Implementations 

MIL 

C-code 

SIL HIL 

Plant Model 

HVAC Vehicle 
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CC Closed Loop Model Results: Temperature Outputs

 

 

Air Temperature at Evaporator Inlet

Air Temperature at Evaporator Outlet
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Outlet Door Air Temperature (TAO-Simulation)
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Cabin Air Temperature
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CC Closed Loop Model Results: Fuel Economy

 

 

Instantaneous bsfc
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Fuel Consumption
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STRUCTURAL ENGINEERING AND DYNAMICS: 



Structural Engineering and Dynamics 
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E-Motor Durability Analysis 

Induction motor with gear box 

IM rotor Assembly 

stator & housing assembly  

balancing disc & shaft  

IM Assembly  

Motor and transmission assembly 



Motors thermal analysis: Full Hybrid/EV’s Traction (PM) motor 

Thermal distribution on stator windings at 2000 rpm 



NVH - Forced Response Analysis 
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Dynamics: 
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BATTERY, ELECTRICAL AND ELECTRONICS: 



Thermal Characterization of Battery 

Surface temperatures thru TCs 

Temp. disbn. Through IR imaging 

Charge/Discharge & Degradation test set-up 

IR Imaging set-up Voltage vs Capacity characteristics 

Voltage vs Capacity loss vs number of cycles 

Thermocouples and heat 
flux sensors locations 

Voltage distribution for pack 



Electro Chemical Modeling - Battery 
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Battery degradation modeling - Battery 
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Electric Motor Design Flow: 

Rough sizing of the motor 

Electromagnetics 

Thermal / cooling 

Detailed mechanical design 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiD9dGf-JnSAhWB3YMKHS_HAlIQjRwIBw&url=http://members.toast.net/joerger/AskAaron/motors.html&bvm=bv.147448319,d.amc&psig=AFQjCNHIDsoZ_wiQhJBuiDuB30w6xWb8cQ&ust=1487517007109617
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IGBT, MOSFET REVERSE ENGINEERING 

Power Circuit Configuration  
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COMPETITVE BENCHMARKING: 



Reverse Engineering of Electric Power train 
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Electric Motor Stator 
 

Rotor 

Winding 
 

Outer case Reducer  
 



Thank you. Have a great day! 
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Visit our website: www.depusa.com  

Write to us: email@depusa.com  

 

 

http://www.depusa.com/
mailto:email@depusa.com

