CONTROL

SYSTEMS
Analysis
and
Design
Theory

| Afaf Rozan Mohd Radzo
Iza Sazanita Is
Rohaiza Baharudi

v V Sarah Addyani Shamsuddi
Mg st



© UiTM Press, UiTM 2025

Allrights reserved. No part of this publication may be reproduced, copied, stored
in any retrieval system or transmitted in any form or by any means;
electronic, mechanical, photocopying, recording or otherwise; without
prior permission in writing from the Director of UiTM Press,
Universiti Teknologi MARA, 40450 Shah Alam, Selangor Darul Ehsan, Malaysia.
E-mail: penerbit@uitm.edu.my

UiTM Press is a member of
MALAYSIAN SCHOLARLY PUBLISHING COUNCIL

Cataloguing-in-Publication Data
Perpustakaan Negara Malaysia

A catalogue record for this book is available
from the National Library of Malaysia

ISBN 978-629-496-063-3

Cover design : Kamaliah Kamaruddin
Typesetting : Kamaliah Kamaruddin

Printed in Malaysia by:  UiTM Printing Centre
College of Creative Arts
Universiti Teknologi MARA
40450, Shah Alam
Selangor


mailto:penerbit@uitm.edu.my

Table of Contents

List of Figures ix
List of Tables Xvii
Preface Xix
Acknowledgement Xxi
CHAPTER1
INTRODUCTION TO CONTROL SYSTEMS ....ccccusmmmmummunsnss 1
7o LR (e 5 1
Classiication ot Conttol STSEHMS oo s s 2
L Open-Loop Control SySteM.......c..cooveviiiieiiiiieeiiciee e 2
U Closed-Loop (Feedback) Control System..........cccovveviriniienceniiiiecenen. 3
BIOCK DIAZIAM.....iiiiiiiiiiiii ettt ettt st et eenaeeeereans 4
Examples of Open Loop Control SyStems........cceoveiriiiiiiiiiieieiccee e 7
Example of Closed-Loop Control SyStems..........ccceiiiieeriiiiiiieiieiie e 9
CHAPTER 2
MATHEMATICAL MODELLINGS. cowsanssanmmsssmonmmrmssms 13
T 0 L L N T — 13
Maodels of EICEtriea] [SYSTEMS : cnmmesswssumsuusmss msesssamsmmsms s s sl ss sss s 13
U Passive NetWOTK....ocooiiiieiiiiiiee e 14
O ACHVE NEtWOTK ..ottt 17
Models of Mechanical SySteMS.......cooviiiiiiiiiiiiiie e 19
5 [ 1= 1 O e~ T A SO S == SN 19
Ll iR o couussnstinsmsunescomitsosnss oo 6o 5t 21
Models of Electromechanical SyStems.........ccocoioiiiiiiiiiiiiiiie e 23
P O T QT o st tn s ninmmmssinsm g S S 8 AR AR R SR 23
L TR BOIREI s misismisiivsismnsimmsi AR RS e AT AR SR80 24
L) Field Contiol DC AISNETAOL, s essussmassssrsss suvsosasn svsmwsn sisssmsssosssvamings symsssss 24
U Field Control DC MOTOT......c.oooiiieieiccieeeeeee e 25
U Armature Control DC MOLOT....c..oooieeiiiiccicceeeeeee e 27



Preface

This book 1s designed to introduce the theory of control systems engineering to undergraduate
students. The study of control systems engineering is essential for all engineering fields,
including electrical, mechanical, aerospace, biomedical, and chemical engineering. It is
intended to be used as a supplement to all textbooks on control systems. It may also be used
as a textbook in its own right. It consists of seven chapters arranged accordingly to suit the
syllabus of control systems for diploma students or higher Ievels. This book presents less
wording but a clear definition throughout all the chapters. There are also many exercises
included after each chapter to strengthen students’ knowledge in the respective chapters.
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