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This text offers comprehensive coverage of electronic instruments and
electronics-aided measurements, highlighting the essential components of digital
electronic instrumentation and the principles involved in electrical and electronic
measurement processes. It also explains the stages involved in data acquisition
systems for acquiring, manipulating, processing, storing, displaying and
interpreting the sought-for data. The principal instruments presented in this book
include cathode ray oscilloscope (CRO), analyzers, signal generators, oscillators,
frequency synthesizers, sweep generators, function generators and attenuators.
Besides, the book covers several laboratory meters such as phase meters,
frequency meters, Q-meters, wattmeters, energy meters, power factor meters,
and measurement bridges. Also included are a few important sensors and
transducers which are used in the measurement of temperature, pressure, flow
rate, liquid level, force, etc. The book also emphasizes the growing use of fibre
optic instrumentation. It explains some typical fibre optic sensing systems
including the fibre optic gyroscope. Some applications of optical fibre in
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biomedical area are described as well. The book is intended for a course on
Electronic Measurements and Instrumentation prescribed for B.E./B.Tech.
students of Electronics and Instrumentation Engineering, Electronics and
Communication Engineering, Electronics and Control Engineering, and
Electronics and Computer Engineering. It will also be a useful book for diploma
level students pursuing courses in electrical/electronics/instrumentation
disciplines. A variety of worked-out examples and exercises serve to illustrate
and test the understanding of the underlying concepts and principles.
ADDITIONAL FEATURES • Provides the essential background knowledge
concerning the principles of analogue and digital electronics • Conventional
techniques of measurement of electrical quantities are also presented •
Shielding, grounding and EMI aspects of instrumentation are highlighted • Units,
dimensions, standards, measurement errors and error analysis are dealt with in
the appendices • Techniques of automated test and measurement systems are
briefly discussed in an appendix
The purpose of this new work is twofold: first, to enable the user to move from
understanding basic electronics to understanding how electric theory relates to
practical electronic measurements, and second, to give the user knowledge of
what instruments are available, their advantages and disadvantages, and how to
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choose the right class of instrument for a particular job. It provides a breadth of
coverage not readily found elsewhere, including functional descriptions of
voltmeters, ammeters, ohmmeters, signal sources, oscilloscopes, frequency
counters, circuits for electronic measurements, frequency domain instruments,
and logic analyzers. This volume will be of practical use to electrical engineers
and technicians who understand basic electronics and want to learn more about
electronic measurements.
With the advancement of technology in intergrated circuits, instruments are
becoming increasingly compact and accurate. This revision covers in detail the
digital and microprocessor-based instruments. The systematic discussion of their
working principle, operation, capabililties, and limitions will facilitate easy
understanding of the instruments as well as guide the user select the right
instrument for an application.
This book is addressed to anyone with some knowledge of electricity, electronics,
and circuit theory who wishes to become familiar with the great variety of
electronic instruments and measuring systems available today and with the kinds
of measurements they can make.
This modern presentation comprehensively addresses the principal issues in
modern instrumentation, but without attempting an encyclopaedic reference. It
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covers the most important topics in electronics, sensors, measurements and
acquisition systems, and will be an indispensable reference for readers in a wide
variety of disciplines.
Weighing in on the growth of innovative technologies, the adoption of new
standards, and the lack of educational development as it relates to current and
emerging applications, the third edition of Introduction to Instrumentation and
Measurements uses the authors’ 40 years of teaching experience to expound on
the theory, science, and art of modern instrumentation and measurements (I&M).
What’s New in This Edition: This edition includes material on modern integrated
circuit (IC) and photonic sensors, micro-electro-mechanical (MEM) and nano-
electro-mechanical (NEM) sensors, chemical and radiation sensors, signal
conditioning, noise, data interfaces, and basic digital signal processing (DSP),
and upgrades every chapter with the latest advancements. It contains new
material on the designs of micro-electro-mechanical (MEMS) sensors, adds two
new chapters on wireless instrumentation and microsensors, and incorporates
extensive biomedical examples and problems. Containing 13 chapters, this third
edition: Describes sensor dynamics, signal conditioning, and data display and
storage Focuses on means of conditioning the analog outputs of various sensors
Considers noise and coherent interference in measurements in depth Covers the
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traditional topics of DC null methods of measurement and AC null measurements
Examines Wheatstone and Kelvin bridges and potentiometers Explores the major
AC bridges used to measure inductance, Q, capacitance, and D Presents a
survey of sensor mechanisms Includes a description and analysis of sensors
based on the giant magnetoresistive effect (GMR) and the anisotropic
magnetoresistive (AMR) effect Provides a detailed analysis of mechanical
gyroscopes, clinometers, and accelerometers Contains the classic means of
measuring electrical quantities Examines digital interfaces in measurement
systems Defines digital signal conditioning in instrumentation Addresses solid-
state chemical microsensors and wireless instrumentation Introduces mechanical
microsensors (MEMS and NEMS) Details examples of the design of
measurement systems Introduction to Instrumentation and Measurements is
written with practicing engineers and scientists in mind, and is intended to be
used in a classroom course or as a reference. It is assumed that the reader has
taken core EE curriculum courses or their equivalents.
A comprehensive, hands-on review of the most up-to-date techniques in RF and
microwave measurement, including practical advice on deployment challenges.
The field of electrical measurement continues to grow, with new techniques developed
each year. From the basic thermocouple to cutting-edge virtual instrumentation, it is
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also becoming an increasingly "digital" endeavor. Books that attempt to capture the
state-of-the-art in electrical measurement are quickly outdated. Recognizing the need
for a tex
This book is a collection of chapters linked together by a logical framework aimed at
exploring the modern role of the measurement science in both the technically most
advanced applications and in everyday life Provides a unique methodological approach
to understanding modern measurements Important methods and devices are presented
in a synthetic and easy-to-understand way Includes end-of-chapter exercises and
solutions
A comprehensive work which examines modern instrumentation for testing and
measurement. The author groups together common families of electronic instruments
for ease of reference, provides discussion of VLSIs and ASICs, and describes the
design trends of future instrument groups.
A substantial update of his earlier book "Modern Electronic Test and Measuring
Instruments" (IEE, 1996), the author provides a state-of-the art review of modern
families of digital instruments. For each family he covers internal design, use and
applications, highlighting their advantages and limitations from a practical application
viewpoint. New enabling semiconductor technology including data converters, signal
processors and modern sensors offers new capabilities to instrument designers and the
book treats new digital instrument families such as DSOs, Arbitrary Function
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Generators, FFT analysers and many other common systems used by the test
engineers, designers and research scientists.
Electronic Measurements and Instrumentation provides a comprehensive blend of the
theoretical and practical aspects of electronic measurements and instrumentation.
Spread across eight chapters, this book provides a comprehensive coverage of each
topic in the syllabus with a special focus on oscilloscopes and transducers. The key
features of the book are clear illustrations and circuit diagrams for enhanced
comprehension; points to remember that help students grasp the essence of each
chapter; objective-type questions, review questions, and unsolved problems provided at
the end of each chapter, which help students prepare for competitive examinations;
solved numerical problems and examples are provided, which enable the reader to
understand design aspects better and to enable students to comprehend basic
principles; and summaries at the end of each chapter that help students recapitulate all
the concepts learnt.
This book provides an overview of modern sensing technologies and reflects the
remarkable advances that have been made in the field of intelligent and smart
sensors, environmental monitoring, health monitoring, and many other sensing
and monitoring contexts in today’s world. It addresses a broad range of aspects,
from human health monitoring to the monitoring of environmental conditions, from
wireless sensor networks and the Internet of Things to structural health
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monitoring. Given its breadth of scope, the book will benefit researchers,
practitioners, technologists and graduate students involved in the monitoring of
systems within the human body, functions and activities, healthcare technologies
and services, the environment, etc.
Modern Electronic Instrumentation and Measurement TechniquesModern
Electronic Instrumentation and Measurement TechniquesElectronic
Instrumentation and Measurement TechniquesPrentice HallIntroduction to
Instrumentation and MeasurementsCRC Press
Computer Applications -- Physical Sciences and Engineering.
Experimental Methods and Instrumentation for Chemical Engineers, Second
Edition, touches many aspects of engineering practice, research, and statistics.
The principles of unit operations, transport phenomena, and plant design
constitute the focus of chemical engineering in the latter years of the curricula.
Experimental methods and instrumentation is the precursor to these subjects.
This resource integrates these concepts with statistics and uncertainty analysis to
define what is necessary to measure and to control, how precisely and how often.
The completely updated second edition is divided into several themes related to
data: metrology, notions of statistics, and design of experiments. The book then
covers basic principles of sensing devices, with a brand new chapter covering
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force and mass, followed by pressure, temperature, flow rate, and physico-
chemical properties. It continues with chapters that describe how to measure gas
and liquid concentrations, how to characterize solids, and finally a new chapter
on spectroscopic techniques such as UV/Vis, IR, XRD, XPS, NMR, and XAS.
Throughout the book, the author integrates the concepts of uncertainty, along
with a historical context and practical examples. A problem solutions manual is
available from the author upon request. Includes the basics for 1st and 2nd year
chemical engineers, providing a foundation for unit operations and transport
phenomena Features many practical examples Offers exercises for students at
the end of each chapter Includes up-to-date detailed drawings and photos of
equipment
Measurement and Instrumentation: Theory and Application, Second Edition,
introduces undergraduate engineering students to measurement principles and
the range of sensors and instruments used for measuring physical variables. This
updated edition provides new coverage of the latest developments in
measurement technologies, including smart sensors, intelligent instruments,
microsensors, digital recorders, displays, and interfaces, also featuring chapters
on data acquisition and signal processing with LabVIEW from Dr. Reza Langari.
Written clearly and comprehensively, this text provides students and recently
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graduated engineers with the knowledge and tools to design and build
measurement systems for virtually any engineering application. Provides early
coverage of measurement system design to facilitate a better framework for
understanding the importance of studying measurement and instrumentation
Covers the latest developments in measurement technologies, including smart
sensors, intelligent instruments, microsensors, digital recorders, displays, and
interfaces Includes significant material on data acquisition and signal processing
with LabVIEW Extensive coverage of measurement uncertainty aids students’
ability to determine the accuracy of instruments and measurement systems
Knowledge of instrumentation is critical in light of the highly sensitive and precise
requirements of modern processes and systems. Rapid development in
instrumentation technology coupled with the adoption of new standards makes a
firm, up-to-date foundation of knowledge more important than ever in most
science and engineering fields. Understanding this, Robert B. Northrop produced
the best-selling Introduction to Instrumentation and Measurements in 1997. The
second edition continues to provide in-depth coverage of a wide array of modern
instrumentation and measurement topics, updated to reflect advances in the field.
See What's New in the Second Edition: Anderson Current Loop technology
Design of optical polarimeters and their applications Photonic measurements with
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photomultipliers and channel-plate photon sensors Sensing of gas-phase
analytes (electronic "noses") Using the Sagnac effect to measure vehicle angular
velocity Micromachined, vibrating mass, and vibrating disk rate gyros Analysis of
the Humphrey air jet gyro Micromachined IC accelerometers GPS and
modifications made to improve accuracy Substance detection using photons
Sections on dithering, delta-sigma ADCs, data acquisition cards, the USB, and
virtual instruments and PXI systems Based on Northrop's 40 years of experience,
Introduction to Instrumentation and Measurements, Second Edition is unequalled
in its depth and breadth of coverage.
This title presents the general principles of instrumentation processes. It explains the
theoretical analysis of physical phenomena used by standard sensors and transducers
to transform a physical value into an electrical signal. The pre-processing of these
signals through electronic circuits – amplification, signal filtering and analog-to-digital
conversion – is then detailed, in order to provide useful basic information. Attention is
then given to general complex systems. Topics covered include instrumentation and
measurement chains, sensor modeling, digital signal processing and diagnostic
methods and the concept of smart sensors, as well as microsystem design and
applications. Numerous industrial examples punctuate the discussion, setting the
subjects covered in the book in their practical context.
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The goal of the book is to provide basic and advanced knowledge of design, analysis,
and circuit implementation for electronic instrumentation and clarify how to get the best
out of the analog, digital, and computer circuitry design steps. The reader will learn the
physical fundamentals guiding the electrical and mechanical devices that allow for a
modern automation and control system, which are widely comprised of computers,
electronic instrumentation, communication loops, smart grids, and digital circuitry. It
includes practical and technical data on electronic instrumentation with respect to
efficiency, maximum power, and applications. Additionally, the text discusses fuzzy
logic and neural networks and how they can be used in practice for electronic
instrumentation of distributed generation, smart grids, and power systems.
The authors believe that the effectiveness of future generations of scientists depends in
part on their ability to use intelligently, diagnose, and modify their microcomputer-based
and electronic instrumentation. Using a "top-down" approach, the authors present
electronic concepts, principles, and technology that are impacting our daily lives. They
start at the top, by providing a broad perspective of electronic instrumentation, and work
down to functional modules, devices, and detailed operations. This top-down approach
enables all of the pieces to fit together so that a working knowledge is developed as
one proceeds through the chapters. Written specifically for chemists, physicists,
engineers, biologists, medical researchers, students, and other technical personnel who
can benefit from "making the right connections" to modern instrumentation, this book
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will empower you to gain better control and make better use of your microcomputers
and laboratory instruments.
This text presents the subject of instrumentation and its use within measurement
systems as an integrated and coherent subject. This edition has been thoroughly
revised and expanded with new material and five new chapters. Features of this edition
are: an integrated treatment of systematic and random errors, statistical data analysis
and calibration procedures; inclusion of important recent developments, such as the
use of fibre optics and instrumentation networks; an overview of measuring instruments
and transducers; and a number of worked examples.
The book is meant for B.E./B.Tech. students of different universities of India and
abroad. It contains all basic material required at undergraduate level. The author has
included "Examination questions" from several Indian Universities as solved examples.
The sections on "Descriptive Questions" and "Multiple Choice Questions" contains the
theory type examination questions and objective questions respectively.
Describes the use of microprocessors and computers in measuring systems design. It
examines the concepts, principles and practices of using modern microprocessors,
recent digital signal processors and computers in measurement and control systems,
with an emphasis on measurement and design. Using detailed practical examples and
scenarios that apply theoretical information, the author covers topics including the
evolution of digital techniques in instrumentation; the use of computers in data
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acquisition systems; personal instrumentation and data distribution systems.
A mainstream undergraduate text on electronic measurement for electrical and electronic
engineers.
This new edition of the bestselling Measurement, Instrumentation, and Sensors Handbook
brings together all aspects of the design and implementation of measurement, instrumentation,
and sensors. Reflecting the current state of the art, it describes the use of instruments and
techniques for performing practical measurements in engineering, physics, chemistry, and the
life sciences; explains sensors and the associated hardware and software; and discusses
processing systems, automatic data acquisition, reduction and analysis, operation
characteristics, accuracy, errors, calibrations, and the incorporation of standards for control
purposes. Organized according to measurement problem, the Second Edition: Consists of 2
volumes Features contributions from 240+ field experts Contains 53 new chapters, plus
updates to all 194 existing chapters Addresses different ways of making measurements for
given variables Emphasizes modern intelligent instruments and techniques, human factors,
modern display methods, instrument networks, and virtual instruments Explains modern
wireless techniques, sensors, measurements, and applications A concise and useful reference
for engineers, scientists, academic faculty, students, designers, managers, and industry
professionals involved in instrumentation and measurement research and development,
Measurement, Instrumentation, and Sensors Handbook, Second Edition provides readers with
a greater understanding of advanced applications.
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