COURSE DESCRIPTION

Program Automobile Engineering
Course Title Basic Electrical and Electronics Engineering
Course Code 2051 Semester 1}
Type of Course Theory Contact Hours 60
Teaching Scheme . .
(L: T:P:R) 4:0:0:0 Credits 4
CIE Marks 40 ESE Marks 60
Introduction

This course provides Automobile Engineering diploma students with a thorough grounding in the fundamental principles of electrical and
electronics engineering. It covers DC and AC circuit theory, electromagnetic induction, electrical machines — DC motors, AC induction
motors and transformers — and essential electronic devices and circuits. Special emphasis is placed on the application of these principles in
modern automotive electrical and electronic systems, including battery technology, charging systems, and control automation.

Course Objectives

1| To explain the fundamental concepts of DC and AC electrical circuits, electromagnetic induction, and three-phase power systems.

2 | To describe the construction, working principle, and applications of DC motors, AC induction motors and transformers.

electric power utilisation.

To explain the working of electrical power sources — batteries, DC generators, and alternators — and state the principles of industrial

systems.

To identify electronic components and explain the working of diodes, rectifiers, transistors, logic gates, and basic automation and control

Course Pre-requisite

Topic Course code Course Title Semester
Basic Science - Physics (Electricity and Magnetism) 2002A |
Basic Mathematics 1002 Fundamentals of Engineering Mathematics |

Course Outcome

co Course Outcome jooms Taxonomy
Level
co1 Explain the fundamental pn_naples gf DC and AC circuits, electromagnetic induction, and three-phase Understand
power systems to solve basic electrical problems.
o2 Describe the construction, working principles, and applications of DC motors, AC induction motors, and Understand
transformers.
co3 D!scqss the yvorklng of aqtomotlve power sources including batteries, generators, and alternators, along Understand
with industrial heating principles.
Explain the characteristics of electronic switching devices (MOSFETs, SCRs, Transistors), logic gates, and
Cco4 ) . : . Understand
the architecture of basic automotive automation systems.
CO-PO mapping
COURSE ARTICULATION MATRIX
PROGRAM OUTCOMES
Course Outcomes
PO1 P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11
col 3 3 - 2 - - - - -
co2 3 2 2 2 - - - - -
Cco3 3 - - 2 2 2 - - -
Co4 3 2 2 2 2 - - - 2
Total 12 7 4 8 4 2 - - 2
Correlation Level 3 2.33 2 2 2 2 - - 2
Legends: 1 - Low; 2 - Medium; 3 - High; No Correlation - “-”
Teaching and Assessment Scheme
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Examination Scheme
Teaching Scheme/Week 3 ; ;
Self-learning Total Credits Theory Practical
(SS)/Week Hours/Semester C Total
L T P S CIE ESE Total CIE ESE Total
4 0 0 0 6 60 4 40 60 100 0 0 0 100

L: Lecture (One unit is of one-hour duration with one credit), T: Tutorial (One unit is of one-hour duration with one credit), P: Practical (One
unit is of one-hour duration with 0.5 credit), S: Project (One unit is of one-hour duration with 0.5 credit) SS: Self-Learning, CIE: Continuous

Internal Evaluation, ESE: End Semester Examination

Syllabus - Major Topics

Instructional Hours
Module Title Major Topics
L T
Module | | Electrical Circuits DC Circuits, Electromagnetic Induction, AC Circuits, Three-phase 15 0
Systems
Module Il | Electric Motors and Transformers | Working of DC Motors, AC Motors, Transformers, Autotransformer. 15 0
. DC Generator, Alternator, Working of Lead acid battery, Alkaline
Module IlI Elg;trlqal sources and Power battery, Utilisation of Electric Power - induction heating and dielectric 15 0
Utilisation -
heating.
Fundamentals of Electronics and | Electronic Components, PN Junction Diode, Rectifiers, Transistor, Logic
Module IV . ; . 15 0
Automation Gates, Automation basics
Detailed Syllabus
Mode of Mapped Instructional
Subtopic Student Learning Outcome delivery PP Taxonomy Level
(6(0] Hours
(L/T)
Module |
Voltage, Current, Define voltage, current, resistance, power, and energy
Resistance, Power and | with Sl units; identify and relate these quantities to L co1l Remember 2
Energy components in an automotive electrical circuit.
State Ohm's law
th§ Law and DC Compute to solve n'umerlncal problems on current, . L col Understand 4
Circuits power, and energy in series, parallel, and combination
DC circuits.
Electro magnetic Explain Faraday's laws of electromagnetic induction
Induction with reference to the generation of AC voltage. L co1 Understand 3
Explain the AC circuits, define and distinguish
AC Circuits frequency, maximum value, average value, RMS value, L co1l Understand 3
form factor, and power factor in AC circuits.
Three-phase Power D|st|ngU|.sh between smgle-phasg and three-phase L co1 Understand 3
System systems; star and delta connections
Module Il
DC Motors Describe the working principle of a DC motor. L C02 Understand 2
Classify DC motors by field connection — series, shunt,
DC Motors and compound; list automotive and industrial L CO2 Understand 2
applications of each type.
Explain the working principle and constructional
Three-phase AC features of the three-phase squirrel-cage induction
Inducti%n Motor motor L CO2 Understand 3
Describe the concept of rotating magnetic field and slip;
list its applications.
Single-phase AC Describe the working principle and constructional
Induction Motor details of the single-phase induction motor. L 02 Understand 2
Single-phase Explain the Yvorkmg principle of a single-phase L co2 Understand 7
Transformer transformer;
Single-phase Elxpllalln the derivation of thg EMF equation and the L co2 Understand 1
Transformer significance of the turns ratio.
Single-phase Class]fy transformers by core construction and by L co2 Understand 1
Transformer function.
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Auto Transformer and

Explain the working principle and advantages of the

Special Transformers auto transformer, welding transformer and power CO2 Understand 2
transformer.
Module Il
DC Generator Explain the working principle and construction of a DC co3 Understand 1
generator
Classify generators as series, shunt, and compound by
DC Generator field winding connection CO3 Understand 2
State the applications of each type of generators.
Explain the working principle and constructional
features of an alternator
Alternator Describe the role of alternator in the automobile o3 Understand 3
charging system.
Lead Aud and Alkaline | Describe the construction and working of the lead acid co3 Understand 3
Batteries battery
Lead Aud and Alkaline Explam.malntenance free battery and valve regulated co3 Understand 1
Batteries lead acid battery
Lead Acid and Alkaline | Describe the construction and working of the alkaline
Batteries (nickel-iron) battery 03 Understand 2
State Joule's law of heat production
Principle of Electric Explain the principle, advantages, and applications of
Heating resistance heating, induction heating, and dielectric cos Understand 2
heating.
Indu;tnal EIe_ctrlg List the industrial applications of electric heating Co3 Remember 1
Heating Applications
Module IV
Classify electronic components as active and passive
Electronic Components | Describe the types, colour coding, and ratings of CO4 Understand 2
resistors;
Electronic Components Descrl_be the typgs, constru_ctpn, a_nd applicagigyof co4 Understand 1
capacitors used in electronic circuits.
PN Junction Diode and Discuss the formation and V-I characteristics of a PN co4 Understand 1
Rectifiers junction diode in forward and reverse bias
PN Jgr)ctlon Diode and Explalr) the wor}qng oflhalf-wave, full-wave centre-tap, coa Understand ?
Rectifiers and bridge rectifiers with waveforms.
Transistors and Explain the construction and working of NPN and PNP
transistors and identify its applications in automotive CO4 Understand 2
MOSFETs SR
electronic circuits.
Transistors and Explain the working of Power MOSFETs
Describe the use of transistors as high-speed switches co4 Understand 1
MOSFETs h b
in automotive ECUs.
Explain the construction and working of the Silicon
) Controlled Rectifier (SCR)
Thyristors (SCR) Identify the role of thyristors in battery charging and co4 Understand !
ignition control.
Explain the function of OR, AND, NOT, NAND, and NOR
gates
Logic Gates Eré)pFI{am the concept of universal gates using NAND and coa Understand 7
Give examples of logic gate applications in automotive
systems.
Discuss the basic elements of an automotive control
Automation system system (Sensors, ECU, Actuators) using a block CO4 Understand 1
diagram.
Basic principles of sensors: Resistive (thermistor, piezo
resistive, potentiometer); magnetic & inductive(hall
Automation system effect, variable reluctance); Piezo electric; Optical & Co4 Understand 2
chemical (electro chemical, photo electric); and
Thermal(Hot wire principle)
Suggested Student Activities for Self-Learning
Week Self-Learning description Hours
Module |
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1 Identify the battery, fuse box, and wiring harness in a vehicle; list the rated voltage of each circuit — horn, headlamp, 6
starter, and accessories.
2 Measure the terminal voltage of a lead-acid battery using a multimeter under 'engine off' and 'engine running' conditions; 6
record the readings and explain the difference.
3 Read the wiring diagram of any automobile; trace one complete DC circuit from the battery through the load and back; label 6
polarity and current direction.
Calculate the total resistance and power consumption of a vehicle's headlamp circuit (Series/Parallel). Compare the power
4 6
draw of a halogen bulb vs. an LED bulb.
Module |
5 Identify a DC motor in a power window or wiper assembly; state its type — series or shunt — and describe how the direction 6
of rotation is reversed in the vehicle.
6 Study the nameplate of a three-phase induction motor fitted to a workshop compressor or lathe; record and interpret the 6
voltage, current, power, speed, and efficiency data.
7 Examine a star-delta starter panel in the workshop; trace the main and control circuit; list the sequence of contactors 6
operated during starting and explain the purpose of the time-delay relay.
8 Inspect a vehicle ignition coil; describe its function as a step-up pulse transformer; note the primary and secondary winding 6
specifications and explain the role of the contact breaker.
Module |
9 Disassemble a used lead-acid battery cell safely; sketch its internal components — plates, separators, electrolyte, terminals 6
— and label each with its material and function.
10 Research the energy consumption in kWh of one industrial induction furnace and one arc furnace; compare their heating 6
mechanisms and suitability for steel, aluminium, and copper processing.
11 Visit a local food-packaging, textile, or rubber-moulding unit; determine whether dielectric heating is used; document the 6
material processed, frequency of operation, and reason for selecting dielectric heating.
Observe the alternator charging circuit in the workshop; identify the six rectifier diodes and explain how three-phase AC is
12 . . 6
converted to DC ripple and then smoothed for battery charging.
Module |
13 Collect five resistors from a scrap electronics board; decode the colour-band values; verify each value with a digital 6
multimeter and calculate the percentage error.
14 Connect an LED in forward and then reverse bias using a 9 V battery and a current-limiting resistor; record the observations 6
and explain the PN junction behaviour in each case.
Visit the automobile workshop or a local garage to identify physical sensors on a vehicle engine and chassis. For each sensor
identified, they must map it to the electrical principle studied in Module IV and describe the physical change the sensor is
15 [ detecting. 6
Identify Wave-based: Ultrasonic (Parking), RADAR/LIDAR (Distance/ADAS), and Capacitive: Touch controls and Occupancy
sensing.
Total Self-Learning hours 90
Learning Resources
TEXT BOOK
Sl Title Author Publication
No.
1 Fundamentals of Electrical Engineering and Electronics B.L. Theraja S. Chand Publications
2 Electronic Devices and Circuits G.K. Mittal Khanna Publishers
3 A Course in Electrical Power V.K. Mehta S. Chand Publications
REFERENCE
Sl Title Author Publication
No.
1 [Automobile Electrical and Electronic Systems Tom Denton Routledge
2 Basic Electrical and Electronics Engineering S.K. Bhattacharya Pearson Education
3 Automotive Electrical and Electronics A.K. Babu Khanna Publishing House
4 Electrical Technology (Vol. | & II) B.L. Theraja & A.K. Theraja S. Chand Publications
WEB RESOURCES
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'\?(I).. URL Modules Covered
1 https://nptel.ac.in/courses/108104139 — Basic Electrical Technology, IIT Kharagpur I &Il
2 https://www.allaboutcircuits.com/textbook/direct-current/ |
3 https://www.allaboutcircuits.com/textbook/ I\
4 https://batteryuniversity.com/ — Battery Technology Reference 1]
5 https://nptel.ac.in/courses/108105053 — Power Electronics: SCR and Rectifiers, IIT Kharagpur I\
Assessment Methodology - Theory
CAl CA2 CA3 CA4 CA5 CA6 ESE
Mode Attendance Self-learning Self-learning Self-learning Self-learning Series Series Written
activities activities activities activities Exam Exam Exam
(Module 1) (Module 2) (Module 3) (Module 4) (2 modules) | (2 modules) (theory)
Duration 2 hours 2 hours 2.5 hours
Exam mark 15 15 15 15 50 50 60
Converted to 20 20
Marks 5 15 20 60
Total 40 60
Tentative End of By 4th week By 7th week By 11th week | By 14th week | 8th week | 15th week End of
schedule semester semester
Series Examination Pattern- Theory
Time Module Part A Marks Part B Marks _Part C. Marks Total
(With choice)
Any one module 2 1 3 3 2 7 25
2 hours Any one module 2 1 3 3 2 7 25
Number 4 6 4 50
End Semester Examination Pattern of Question Paper - Theory
TYPE OF QUESTIONS
Part A Part B Part C
Duration | Module | (2 Questions from each module) | 2 out of 3 questions from each module) (1 set questions with choice from each module) Total Marks
No. of Questions a ml\gflikjach) No. of Questions 3 m:l;llrirskzach) No. of Questions 7 mzlrzli("sk:ach)
1 2 2 3 6 1set 7 15
2 2 2 3 6 1 set 7 15
2.5 hours 3 2 2 3 6 1 set 7 15
4 2 2 3 6 1 set 7 15
8 8 12 24 4 sets 28 60
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