
Preface

The second edition of the book found overwhelming responses from both stu-
dents and teaching faculties of degree and diploma engineering courses and also
from practicing engineers in process industries. Twelve reprints of the second
edition of the book in the last five years indicates the great demand and popular-
ity of the book amongst students and teaching communities and how it has proved
to be of considerable practical utility.

Since the second edition of the book was published in 2003, much technological
advancement has taken place in process industries. A number of new and useful
techniques have been developed. Also, the curriculums of nearly all undergraduate
and diploma engineering courses have undergone a major change so that stu-
dents are exposed to the new developments in the field of instrumentation and
control technology. Hence, it was necessary to bring out the third edition of the
book by incorporating latest changes thereby keeping the readers updated with
the latest developments in the field.

This third edition of the book on Industrial Instrumentation and Control is thor-
oughly revised and reorganized to address the changed curriculum and present
needs of students and practicing engineers in the field of instrumentation and
control. It now offers a comprehensive coverage of instrumentation and its practical
implementation with an excellent balance of theoretical concepts and engineering
practice. The following chapters have been added in this new edition:
• Power and Energy Measurements
• Sensors and Transducers
• Application of Control Systems

The advent and rapid growth of digital computers has revolutionized the applica-
tions of computer control for industrial process and has allowed the industrial
implementation of advanced instrumentation and control concepts. Thus, a de-
tailed coverage of microprocessor-based controls has been included in this book.

This book is designed to serve as a textbook for both four-year undergraduate (BE,
BTech.) and three-year diploma (Polytechnic) students of Chemical, Electrical, Elec-
tronics, Instrumentation and Mechanical Engineering,

It will also serve as a handbook for practicing engineers and as a guide to research
and field personnel at all levels. It presents a thorough treatment of the principles
that govern the measurement and control behavior of industrial process.

This book will also serve as training material to various short-term and long-term
training courses on instrumentation and process-control systems.



A sincere attempt has been made to comprehensively cover the syllabus of all the
above-mentioned courses, so as to meet everyone’s need in this single volume of
the book.

The book has been divided into the following six parts having a total 20 chapters,
each dealing with particular area of measurement and control:

PART I:  Measurement Concepts
PART II: Electrical and Electronic Measurements
PART III: Process Parameter Measurements
PART IV: Automatic Control Systems
PART V: Computer-aided Control
PART VI: Instrument Selection and Commissioning

The chapters and topics are organized in a systematic way in order that the
students get a thorough knowledge and understanding of the subject. An attempt
has been made to cover fundamental principles with clear ties to applications and
with guidelines on their putting into practice for implementing control of a wide
range of industrial processes.

Three new chapters on Power and Energy Measurements, Sensors and Transduc-
ers, and Application of Control Systems have been added to cover the entire
gamut of industrial measurement so that students find all required information in
one volume of the book. A new chapter on Application of Control Systems pro-
vides different case studies related to the practical implementation of instrumenta-
tion and control in industrial processes. It demonstrates the complete steps (right
from problem definition, measurement philosophy, and control) for practical imple-
mentation of process control systems. This will help students to revisit the con-
cepts and refresh their overall understanding.

The chapter on Automatic Process Control Systems and Controllers has been
completely revised by adding new sections on Transfer function, Differential equa-
tion and Laplace transform to take the student from basic mathematics to a variety
of design applications in a clear, concise manner.
The key features of the book are the following:
• The book is meant to provide the fundamental concepts and the practical tools

needed by students, regardless of the particular area they eventually enter.
• The chapters are written in clear, simple language and in an easy-to-under-

stand manner with practical examples and exercises.
• The book has a flexible organization to suit the different needs of the different

target audiences and individual courses in process control on both introduc-
tory and advanced levels.

• The book has topical organization to make it easy for the students to visualize
the logical flow of topics.

• The usefulness of the book has been further enhanced by the inclusion of a
large number of illustrations to explain the concepts, and illustrative examples
at the end of the chapters. A quantitative approach is used throughout and
detailed examples abound.
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• The mathematics of the topics are minimized, and more emphasis is placed on
examples that illustrate principles and concepts of great practical importance.

• An extensive set of review questions (exercises, self-check quizzes such as
True/False, Choosing Appropriate Answers, and Fill in the Blanks) accompa-
nies each chapter and reinforces the student’s ability to apply the concepts to
real problems.

• Orientation tables have been provided to help readers select the right instru-
ments for specific applications.

• Large numbers of case studies have been discussed for bridging the gap
between theoretical learning and practical implementation. This will help stu-
dents revisit the concepts and refresh their overall understanding.

The Web Supplements can be accessed at http://www.mhhe.com/singh/3e and
contain the following material:

For Instructors
• Solution Manual
• PowerPoint lecture slides

For Students
• Web links for additional reading
• Chapter on Selection, Installation and Commissioning of Instruments
• Chapter on Optical and Surveying Instruments
I hope that this book will be very useful to the reader in all respects. I would
welcome constructive criticism of the book and will be grateful to the readers for
suggestions for its further improvement. Feedback may be sent to
shio.singh@tatasteel.com.

S. K. Singh
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