Overview:

Objective:

This course will explore the state-of-theart and emerging trends in of electric
machines and motor drives in electrified
transportation systems, with emphasis
on Electric and Hybrid Electric Vehicles.
Practical challenges and opportunities in
vehicle electrification will be discussed
in the context of electric machine theory
and power electronic control. Using a
combination of research publications
and actual HEV drivetrain case studies,
this course will explore advancements
and trends in EV/HEV powertrains and
develop a broad understanding and
design approaches for effective energy
conversion.

The purpose of this course is to use the
hybrid electric vehicle (HEV) and electric
vehicle (EV) technologies as a platform to
integrate fundamental concepts from
electric machines, micro-controllers,
signal processing and control theory. It
will give an overview of the major
components of powertrains in Hybrid,
Plug-in Hybrid and Electric Vehicles. The
operation of electric motor drives will be
explored in the context of power, torque
and performance in this high-efficiency
system. The course will also evaluate the
design of electric machines, control of
adjustable speed drives for electrified
transportation systems with industryrelevant examples and problems.

Tutorial sessions involve hands-on
exercises for the participants. All the
sessions will be held in computer lab. The
exercises would involve (i) numerical
computations in open source software
Scilab-Xcos, (ii) Finite Element Analysis
(FEA) electromagnetic simulation in FEMM,
open source software. The exercises include
the use of analytical equations, simulations
in numerical computational platform and
finite element analysis packages. There will
also be few experimental demonstrations
and introduction to the use of software for
machine design and power electronicsbased motor control.
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