BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
B.Tech. Il Year Il Semester

Course Code Category I;'/\?:gli/ Credits Maximum Marks

) L|IT|P CIA | SEE | TOTAL
EE2201ES Foundation 3101l 0 3 25 75 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45

Prerequisites: Linear Algebra and Calculus

l. COURSE OVERVIEW:

The Basic Electrical Engineering enables knowledge on electrical quantities such as
current, voltage, power, energy to know the impact of technology in global and societal context,
provides knowledge on basic DC and AC circuits used in electrical and electronic devices,
highlights the importance of transformers, electrical machines in generation, transmission and
distribution of electric power, identify the types of electrical machines suitable for particular
applications.

1. COURSE OBJECTIVES:
e Tointroduce the concepts of electrical circuits and its components.
e To understand magnetic circuits, DC circuits and AC single phase & three phase
circuits.
e To study and understand the different types of DC/AC machines and
Transformers.
To import the knowledge of various electrical installations.
To introduce the concept of power, power factor and its improvement.
To introduce the concepts of diodes & transistors, and
To impart the knowledge of various configurations, characteristics and
applications.

1. COURSE OUTCOMES:

Analyze and solve electrical circuits using Mesh and Nodal analysis
Describe the components o Low Voltage Electrical Installations
Understand the working principles of Electrical Machines

To identify and characterize diodes.

To identify and characterize various types of transistors.

IV. COURSE SYLLABUS:

UNIT - I:
D.C. CIRCUITS

Electrical circuit elements (R, L and C), voltage and current sources, KVL&KCL,
analysis of simple circuits with dc excitation.
A.C. CIRCUITS

Representation of sinusoidal waveforms, peak and rms values, phasor representation, real
power, reactive power, apparent power, power factor, Analysis of single-phase ac circuits ,
Three-phase balanced circuits, voltage and current relations in star and delta connections.




UNIT - I1:

ELECTRICAL INSTALLATIONS: Components of LT Switchgear: Switch Fuse Unit (SFU),
MCB,ELCB, MCCB, Types of Wires and Cables, Earthing. Types of Batteries, Important
Characteristics for Batteries. Elementary calculations for energy consumption, power factor
improvement and battery backup.

UNIT - IHI:
ELECTRICAL MACHINES

Working principle of Single-phase transformer, equivalent circuit, losses in transformers,
efficiency, Three-phase transformer connections. Construction and working principle of DC
generators, EMF equation, working principle of DC motors, Torque equations and Speed control
of DC motors, Construction and working principle of Three-phase Induction motor, Torques
equations and Speed control of Three-phase induction motor. Construction and working principle
of synchronous generators.

UNIT - IV:
P-N JUNCTION AND ZENER DIODE:

P and N Type Semiconductor materials Principle of Operation Diode equation, Volt-
Ampere characteristics, Temperature dependence, Ideal versus practical, Static and dynamic
resistances, Equivalent circuit, Zener diode characteristics and applications.

RECTIFIERS AND FILTERS: P-N junction as a rectifier - Half Wave Rectifier, Ripple Factor
- Full Wave Rectifier, Bridge Rectifier, Harmonic components in Rectifier Circuits, Filters —
Inductor Filters, Capacitor Filters, L- section Filters, n- section Filters.

UNIT - V:

BIPOLAR JUNCTION TRANSISTOR (BJT): Construction, Principle of Operation,
Amplifying Action, Common Emitter, Common Base and Common Collector configurations,
Comparison of CE, CB and CC configurations.

FIELD EFFECT TRANSISTOR (FET): Construction, Principle of Operation, Comparison of
BJT and FET, Biasing FET.

TEXT BOOKS:

1. Basic Electrical and electronics Engineering —M S Sukija TK Nagasarkar Oxford University
2. Basic Electrical and electronics Engineering-D P Kothari. | J Nagarath, McGraw Hill
Education
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