Basic Electrical Engineering

As per New JNTU Hyderabad Syllabus R 18
(Common to All branches for B.Tech First Year)






Basic Electrical Engineering

As per New JNTU Hyderabad Syllabus R 18
(Common to All branches for B.Tech First Year)

Authors
Mr. R. Durga Rao Dr. D. Shobha Rani
Asst. Prof. & Head Professor
Department of EEE Dept. EEE & Controller of Examinations
IJNTUH College of Engineering Manthani Institute of Aeronautical Engineering
Ramagiri, Peddapalli-505 212, TS Dundigal, Hyderabad — 500 043, TS
Dr. Ramalla Isaac Dr. A. Vinod
Professor Associate Professor
Department of EEE Department of EEE
Marri Laxman Reddy Institute of Marri Laxman Reddy Institute of
Technology and Management Technology and Management
Dundigal, Hyderabad — 500 043, TS Dundigal, Hyderabad — 500 043, TS

|NTERNAT|0NAL PUBLISHERS
dandard series. ..




All rights reserved. No part of this publication which is material protected by this copyright notice may
be reproduced or transmitted or utilized or stored in any form or by any means now known or
hereinafter invented, electronic, digital or mechanical, including photocopying, scanning, recording or
by any information storage or retrieval system, without prior written permission from the Publisher.

Information contained in this book has been published by StudentsHelpline Publishing House
(P) Ltd. , Hyderabad and has been obtained by its Authors from sources believed to be reliable
and are correct to the best of their knowledge. However, the Publisher and its Authors shall in no
event be liable for any errors, omissions or damages arising out of use of this information and
specifically disclaim any implied warranties or merchantability or fitness for any particular use.

COPYRIGHT REGISTRATION DIARY NUMBER: 15407/2019-CO/L

M/s SevenHills International Publishers, Hyderabad

A Part of StudentsHelpline Publishing House (P) Ltd. , Hyderabad
(An IS0 9001 : 2015 Certified Company)

Head Office

#326/C, Level - 4, Surneni Nilayam
Near B K Guda Park, S R Nagar, Hyderabad - 500 038, INDIA
P.No:+91 4023710657, 238000657 Fax:+91 4023810657

Reg. Off

# 5-68, Pedda Gorpadu, Pakala, Tirupati, Chittoor - 517 112 AP, INDIA
mail:studentshelpline.in@gmail.com

© SevenHills International Publishers
First Edition-2019

" 325/- Student Edition
* 525/- Library Edition with HB

Printed at StudentsHelpline Group, S R Nagar, Hyderabad-38
Published by Surneni Mohan Naidu for SevenHills International Publishers, Hyderabad - 38




Basic Electrical Engineering

Course Objectives
o Tointroduce the concepts of electrical circuits and its components
e To understand magnetic circuits, DC circuits and AC single phase & three phase circuits
o To study and understand the different types of DC/AC machines and Transformers.
o Toimport the knowledge of various electrical installations.
e To introduce the concept of power, power factor and its improvement.
Course Outcomes
o Toanalyze and solve electrical circuits using network laws and theorems.
e Tounderstand and analyze basic Electric and Magnetic circuits
o To study the working principles of Electrical Machines
e Tointroduce components of Low Voltage Electrical Installations
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. Superposition, Thevenin and Norton Theorems. Time-domain

analysis of first-order RL and RC circuits.
UNIT-II: 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 consisting of
R, L, C, RL, RC, RLC combinations (series and parallel), resonance in series R-L-C circuit.

Three-phase balanced circuits, voltage and current relations in star and delta connections.
UNIT-III: Transformers

Ideal and practical transformer, equivalent circuit, losses in transformers, regulation and efficiency.

Auto-transformer and three-phase transformer connections.
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UNIT-1V: Electrical Machines

Generation of rotating magnetic fields, Construction and working of a three-phase induction
motor, Significance of torque-slip characteristic. Loss components and efficiency, starting and
speed control of induction motor. Single-phase induction motor. Construction, working, torque-
speed characteristic and speed control of separately excited dc motor. Construction and working

of synchronous generators.
UNIT-V: 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.
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Chapter-1: DC Circuits
Objectives
Introduction
Circuit concept: Basic definitions
Charge
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R-L-C Parameters
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1.13.1 Solved Problems
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Series-Parallel Combination
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Chapter-II: AC Circuits
Objective and Outcomes
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Important Definitions
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2.4.1 Significance of Sine Wave
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2.5.1 Instantaneous Values
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2.14.1  Solved Examples

Analysis of Single phase AC Circuit
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2.15.2  AC Through Pure Inductance

2.15.3  AC Through Capacitance

2.15.4  RL Series Circuit

2.15.5  RC Series Circuit

2.15.6  RLC Series Circuit

Representation Parallel AC Circuits

2.16.1  RL Parallel Circuit
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2.16.3  RLC Parallel Circuit

2.16.4  Solved Examples

Resonance

Resonance in Series RLC circuit

Parallel Resonance in RLC Circuit
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2.24.1  Relationship between Line, Phase Values & Expression for

Power for Balanced Star Connection
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