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Introduction to Hybrid Electric Vehicles: History of hybrid and electric vehicles,social and
environmental importance of hybrid and electric vehicles, impact of modern drive-trains on
energy supplies. (3L)

Conventional Vehicles: Power source characterization, transmission characteristics,
mathematical models to describe vehicle performance. (4L+1T)

Hybrid Electric Drive-trains: Basic concept of hybrid traction and hybrid drive-train
topologies, power flow control, fuel efficiency analysis. (SL+1T)

Electric Drive-trains: Basic concept of electric traction and various electric drive-train
topologies, power flow control in electric drive-train topologies, fuel efficiency analysis.
(5L)

Electric Propulsion unit: Introduction to electric components used in hybrid and electric
vehicles, Configuration and control of DC Motor drives, Configuration and control of
Induction Motor drives, configuration and control of Permanent Magnet Motor drives,
Configuration and control of Switch Reluctance Motor drives, drive system efficiency.
(8L+2T)

Energy Storage: Introduction to Energy Storage Requirements in Hybrid and Electric
Vehicles, Battery based energy storage and its analysis, Fuel Cell based energy storage and
its analysis, Super Capacitor based energy storage and its analysis, Flywheel based energy
storage and its analysis, Hybridization of different energy storage devices. (6L+2T)

Sizing the drive system: Matching the electric machine and the internal combustion engine
(ICE), Sizing the propulsion motor, sizing the power electronics, selecting the energy
storage technology, Communications, supporting subsystems (6L+2T)

Energy Management Strategies: Introduction to energy management strategies used in
hybrid and electric vehicles, classification of energy management strategies, comparison of
energy management strategies, implementation issues of energy management strategies.




(5L+2T)

Case Studies: Design of a Hybrid Electric Vehicle (HEV) and Battery Electric Vehicle
(BEV). (37)
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