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Department of Mechanical Engineering

Add-On Course Syllabus (Skill Development)

Course Title:Fundamentals of Electric Vehicle Technology

Semester:4th and 6th sem Total Duration: 30 Hours
Credits: Certificate Course Contact Hours: 15 Theory + 15 Practical

1. Course Objectives

The objectives of this add-on course are to:

Introduce fundamentals of electric vehicle systems and architecture

Develop understanding of batteries, drives and charging systems

Provide hands-on exposure to EV components and diagnostic tools

Familiarize students with current trends, standards, and safety practices in EV technology

2. Course Outcomes

Upon successful completion, the student will be able to:

1. Explain EV types, configurations, and basic architecture

2. Understand working of different drives and its control.

3. Describe battery types, BMS operation and safety requirements

4. Perform basic practical activities on EV components, software tools, and diagnostics.

3. Prerequisites: (Not compulsory but desirable)

Basic knowledge of:

Electrical & Electronics fundamentals and Basic Machines

Syllabus

Module 1: Introduction & EV Architecture (5 Hours)

EV History & Evolution: From early electric carriages to modern vehicles.

Classification of EVs: Understanding BEV (Battery), HEV (Hybrid), PHEV (Plug-in Hybrid), 

and FCEV (Fuel Cell).

EV Layout: Block diagram of a typical EV, drive train configurations, and chassis integration.

Comparison: Performance, efficiency and Environmental Impact

Economics: Total Cost of Ownership (TCO) and government incentives/subsidies.
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Module 2: Energy Storage & Battery Management (5 Hours)

Traction Motors: Working principles of BLDC, PMSM, and Induction Motors (IM).

Motor Controllers: Role of the Inverter and DC-DC converters functionality.

Speed & Torque Control:Methods of speed and torque control

Regenerative Braking: How energy is recovered during deceleration.

Charging Levels: Level 1 (Home), Level 2 (AC Public), and Level 3 (DC Fast Charging).

Charging Protocols: Understanding Global Standards (CCS, CHAdeMO, GB/T, and NACS).

Grid Integration: Vehicle-to-Grid (V2G) technology and smart charging concepts.

Module 3: Charging Systems & Standards (5 Hours)

Battery Swapping: Pros, cons, and current infrastructure in urban mobility.

Telematics & IoT: Connected vehicles, remote diagnostics, and OTA (Over-the-Air) updates.

Battery Chemistry: Lead-acid, Lithium-ion (LFP, NMC) and future Solid-State batteries.

Battery Pack Design: Cells, modules, and pack construction; series / parallel connections.

Battery Management System (BMS):  SOC (State of Charge) and SOH (State of Health) 

estimation.

Safety: Battery hazards, thermal runaway, and fire suppression standards.

Maintenance & Troubleshooting: Common EV faults and high-voltage safety precautions.

8. Assessment & Certification

Attendance & participation.
Viva / Quiz
Final test / assignment
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EV Laboratory Experiments:

1. Identification of Components of an EV Two-Wheeler
2. Disassembly of External Body and Frame of an EV Two-Wheeler
3. Battery Removal, Inspection, and Reassembly in an EV.
4. Demonstration of Motor and Controller Wiring in an EV.
5. Assembly of Subsystems of an EV.
6. Performance Demonstration of an EV on Test Stand
7. Troubleshooting and Fault Diagnosis in EV.
8. Demonstration of Charging System and Safety Practices in EV.

Textbooks 

1. Electric Vehicle Technology Explained James Larminie & John Lowry (Wiley)
2. Introduction to Electric Vehicles B. R. Gupta (University Press)
3. Battery Management Systems for Large Lithium-Ion Battery Packs Davide Andrea 

(Elsevier)
4. Hybrid Electric Vehicles Principles and Applications by Dr. G Nageshwar Rao
5. Electric Vehicle Batteries: Fundamentals, Technologies and Applications Gianfranco 

Pistoia (Elsevier)
6. Hybrid Electric Vehicles: Principles and Applications with Practical Perspectives

Chris Mi, M. Abul Masrur, and David Wenzhong Gao (Wiley).
























