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Introduction to Vehicle Dynamics

ECE 482 Lecture 3

January 13, 2014

Vehicle as a Feedback System



1/12/2014

2

Basic Vehicle Dynamics
Angle of inclination

Slope or “grade”

g  9.81 m/s2

Air density

  1.204 kg/m3

Rolling resistance 
coefficient Cr

Aerodynamic drag 
coefficient Cd
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Rolling resistance coefficient Cr

Aerodynamic drag coefficient
Cd

Reference:Mehrdad Ehsani, Yimin Gao, Sebastien E .Gay, and Ali
Emadi, Modern Electric, Hybrid Electric, and Fuel Cell Vehicles, CRC
Press 2004.
Chapter 2

Typical Performance Specifications

•Cruising (v = const) specs
–Top cruising speed on a flat road: vmax

–Gradeability: ability to ascend a road of grade Z (in %) at a cruising speed vzmax

•Acceleration specs
–Time ta it takes to accelerate from vs to vf Typical: vs = 0 mph to vf = 60 mph

(100 km/h) in ta seconds
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Cruising on a flat road
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Engine Traction Characteristics
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Acceleration Spec

gMCvACF
dt
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Engine Power Rating
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PMSM Operation

Winding Inductance
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Permanent Magnet on Rotor

Electromechanical Conversion
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2‐Pole, 2‐Phase PMSM

3‐Phase, 2‐Pole PMSM
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3‐Phase, P‐Pole PMSM
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