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Course 

Objectives 

This course will provide a broad technical knowledge and practical expertise of hybrid and electric vehicle 
(HEV) technologies, analysis, design, component selection and sizing at both system and vehicle level. 

Course 

Outcomes 

On successful completion of this course students will be able to: 
● Analyse the different powertrain architecture options and select the appropriate solutions within 

realistic performance and commercial constraints. 
● Evaluate various technology options for (electrical and mechanical) energy generation, storage, 

transmission, and management for a HEV 
● Size various HEV systems, within the constraints like performance, fuel economy and packaging. 

Contents of the 

course 

(With 

approximate 

break up of 

hours) 

Module 1: Introduction to Electric Vehicle (3 hrs) 
● History and Components of Electric Vehicle, Comparison with Internal combustion Engine : 

Technology, Benefits and Challenges, EV classification and their electrification levels and 
terminologies 

Module 2: Motor Torque Calculations for Electric Vehicle (6 hrs) 
● Calculating the rolling resistance, grade resistance, acceleration, force and finding the total tractive 

effort, torque required on the drive wheel. 

Module 3: Electric Vehicle Architecture Design (9 hrs) 
● Types of EV and components, electrical protection and system requirement, Photovoltaic solar 

based EV design, Battery Electric vehicle (BEV), Hybrid electric vehicle (HEV) 

● Plug-in hybrid vehicle (PHEV), Fuel cell electric vehicle (FCEV), Electrification Level of EV 
Module 4: Electric Drive and controller (6 hrs) 

● Types of motors, selection and sizing of motor, RPM and torque calculation of motor, motor 
controllers, component sizing, physical locations, mechanical and electrical connection of motor 

Module 5: Energy Storage Solutions (ESS) (6 hrs) 
● Cell Types (Lead Acid/Li/NiMH), battery charging and discharging calculation, cell selection and 

sizing, battery lay outing design, battery pack Configuration, construction and selection criteria. 
Module 6: Battery Management System(BMS)/Energy Management System (EMS) (6 hrs) 

● Need of BMS, rule based control and optimization based control, software-based high level 
supervisory control, mode of power, behavior of motor etc 

Module 7:Electric Vehicles charging station (6 hrs) 
● Type of charging station, selection and sizing of charging station, components of charging station, 

single line diagram of charging station 

Evaluation: 70% assignments/activities + 30% End Semester 
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