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Course Objectives: The objectives of the course are to make the students learn about
e To get exposed to new technologies of battery electric vehicles, fuel cell electric vehicles
e To get exposed to EV system configuration and parameters
To know about electro mobility and environmental issues of EVs
To understand about basic EV propulsion and dynamics
To understand about fuel cell technologies for EV and HVEs
To know about basic battery charging and control strategies used in electric vehicles

UNIT —I: Introduction to EV Systems and Parameters 10 Hrs
Past, Present and Future EV, EV Concept, EV Technology, State-of-the Art EVs, EV configuration,
EV system, Fixed and Variable gearing, single and multiple motor drive, in-wheel drives, EV
parameters: Weight, size, force and energy, performance parameters.

Learning Outcomes:

At the end of this unit, the student will be able to

e To know about past, present and latest technologies of EV L1
e To understand about configurations of EV systems L1
e To distinguish between EV parameters and performance parameters of EV systems L2
e To distinguish between single and multiple motor drive EVs L4
e To understand about in-wheel EV LS
UNIT - 1I: EV and Energy Sources 10 Hrs

Electro mobility and the environment, history of Electric power trains, carbon emissions from fuels,
green houses and pollutants, comparison of conventional, battery, hybrid and fuel cell electric
systems

Learning Outcomes:

At the end of this unit, the student will be able to

e To know about various types of EV sources L1
¢ To understand about e-mobility L2
¢ To know about environmental aspects of EV L3
e To distinguish between conventional and recent technology developments in EV systems L4
UNIT - III: EV Propulsion and Dynamics 10 Hrs

Choice of electric propulsion system, block diagram, concept of EV Motors, single and multi motor
configurations, fixed and variable geared transmission, In-wheel motor configuration, classification,
Electric motors used in current vehicle applications, Recent EV Motors, Vehicle load factors,
vehicle acceleration.

Learning Outcomes:

At the end of this unit, the student will be able to

e To know about what is meant by propulsion system L1
¢ To understand about single and multi motor EV configurations L2
e To get exposed to current and recent applications of EV 1 L3
e To understand about load factors in vehicle dynamics L4
e To know what is meant acceleration in EV LS
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UNIT - 1V: Fuel Cells 10 Hrs
Introduction of fuel cells, basic operation, model, voltage, power and efficiency, power plant system
— characteristics, sizing, Example of fuel cell electric vehicle. Introduction to HEV, brake specific
fuel consumption, comparison of series, series parallel hybrid systems, examples

Learning Qutcomes:

At the end of this unit, the student will be able to

e To know about fuel cell technology of EV L1
e To know about basic operation of FCEV L2
e To know about characteristics and sizing of EV with suitable example L3
e To get exposed to concept of Hybrid Electric Vehicle using fuel cells L4
e To know about the comparison of various hybrid EV systems L5
UNIT - V: Battery Charging and Control ‘ 10 Hrs

Battery charging: Basic requirements, charger architecture, charger functions, wireless charging,
power factor correction. Control: Introduction, modeling of electro mechanical system, feedback
controller design approach, PI controllers designing, torque-loop, speed control loop compensation,
acceleration of battery electric vehicle

Learning Outcomes:

At the end of this unit, the student will be able to

e To understand about basic requirements of battery charging and its architecture L1
e To know about charger functions L2
e To get exposed to wireless charging principle L3
e To understand about block diagram, modeling of electro mechanical systems of EV L4
e To be able to design various compensation requirements LS
Text Books:
1. C.C Chan, K.T Chau: Modern Electric Vehicle Technology, Oxford University Presslnc.,
New York 2001.

2. James Larminie, John Lowry, Electric Vehicle Technology Explained, Wiley, 2003.

Reference Books:
1. Electric and Hybrid Vehicles Design Fundamentals, Igbal Husain, CRC Press 2005.
2. Ali Emadi, Advanced Electric Drive Vehicles, CRC Press, 2015.
Course Outcomes:
At the end of this Course the student will be able to
e To understand and differentiate between conventional and latest trends in Electric Vehicles L1

e To know about various configurations in parameters of EV system L2
e To know about propulsion and dynamic aspects of EV L3
e To understand about fuel cell technologies in EV and HEV systems L4
e To understand about battery charging and controls required of EVs LS
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