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e-Commander at e-TESC Lab.
| New setup

Original topology

Only has one Induction Motor (IM)

which is mounted on the front axle
for driving four wheels

New dual-motor all-wheel drive
by adding one PMSM (Permanent
Magnet Synchronous Motor)
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Disadvantages of one-motor all-wheel drive Advantages of dual-motor all-wheel drive

» |ndependent control of each axle
= Flexible operability with three modes
=  Powerful, fast and stable acceleration

= Axes are not independent

=  Not flexible

=  Slow acceleration
& How to modelize and control

this new configuration ?
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3) Inverter and Electric Motor
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A.-T. Nguyen, B.-M. Nguyen, J. P. F. Trovao, M. C. Ta,
“Modelling and Control of Dual-Motor AWD EVs using
EMR,” CSME - CFD-SC2023, Canada, 2023.
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1) Pl velocity controller EMR'23, Lille, June 2023
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2) Reference traction forces of each wheel EMR’23, Lille, June 2023
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3) Equivalent dynamic equation for each wheel
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4) Pl angular speed controller
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5) Observers of driving forces EMR’23, Lille, June 2023
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6) Reference torque of each motor EMR'23, Lille, June 2023
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TABLE. IV
PARAMETERS OF ECOMMANDER PLATFORM e-Commander at e-TESC Lab.
Parameter [Unit] Value
Equivalent vehicle mass m [kg] 857
Height of the center of gravity hog [m] 0.85
Distance of front axle from CG [; [m] 0.865
Distance of rear axle from CG [, [m] 1.058
Front wheels track width of the vehicle d¢ [m] 1257
Rear wheels track width of the vehicle d,- [m] 1.219
Effective radius of tire R, ; [m] 0.318
Equivalent inertia moment of the wheel J, ; [kg x m?2] 0.55
Drag coefficient c4 0.65
Equivalent frontal area A, [m?] 2

The studied system is simulated by

MATLAB: 4\
SIMULINK’
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Speed profile is a part
of the new European

driving cycle test. Speeds of the studied vehicle and the wheels
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& The model of the studied system is similar to the real-world operation of an EV
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S
ummar
! y
Future Works
Studied a dual-motor all-wheel drive EV .
Validated by results _
Modelling and control design using EMR comparison with commercial
software and experiments
Simulation in MATLAB/Simulink with O

NEDC and varied road friction coefficient. Develop different motion

control techniques.

—

@ @-

Thank you
for your kind attention!
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