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An applications-oriented introduction to process fluid mechanics. Provides an orderly treatment of the essentials of both the macro and micro
problems of fluid mechanics.
"Why Study Fluid Mechanics? 1.1 Getting Motivated Flows are beautiful and complex. A swollen creek tumbles over rocks and through
crevasses, swirling and foaming. A child plays with sticky tafy, stretching and reshaping the candy as she pulls it and twist it in various ways.
Both the water and the tafy are fluids, and their motions are governed by the laws of nature. Our goal is to introduce the reader to the analysis
of flows using the laws of physics and the language of mathematics. On mastering this material, the reader becomes able to harness flow to
practical ends or to create beauty through fluid design. In this text we delve deeply into the mathematical analysis of flows, but before
beginning, it is reasonable to ask if it is necessary to make this significant mathematical effort. After all, we can appreciate a flowing stream
without understanding why it behaves as it does. We can also operate machines that rely on fluid behavior - drive a car for exam- 15
behavior? mathematical analysis. ple - without understanding the fluid dynamics of the engine, and we can even repair and maintain engines,
piping networks, and other complex systems without having studied the mathematics of flow What is the purpose, then, of learning to
mathematically describe fluid The answer to this question is quite practical: knowing the patterns fluids form and why they are formed, and
knowing the stresses fluids generate and why they are generated is essential to designing and optimizing modern systems and devices.
While the ancients designed wells and irrigation systems without calculations, we can avoid the wastefulness and tediousness of the trial-and-
error process by using mathematical models"--
Computational fluid dynamics, CFD, has become an indispensable tool for many engineers. This book gives an introduction to CFD
simulations of turbulence, mixing, reaction, combustion and multiphase flows. The emphasis on understanding the physics of these flows
helps the engineer to select appropriate models to obtain reliable simulations. Besides presenting the equations involved, the basics and
limitations of the models are explained and discussed. The book combined with tutorials, project and power-point lecture notes (all available
for download) forms a complete course. The reader is given hands-on experience of drawing, meshing and simulation. The tutorials cover
flow and reactions inside a porous catalyst, combustion in turbulent non-premixed flow, and multiphase simulation of evaporation spray
respectively. The project deals with design of an industrial-scale selective catalytic reduction process and allows the reader to explore various
design improvements and apply best practice guidelines in the CFD simulations.
The field of Chemical Engineering and its link to computer science is in constant evolution and new engineers have a variety of tools at their
disposal to tackle their everyday problems. Introduction to Software for Chemical Engineers, Second Edition provides a quick guide to the use
of various computer packages for chemical engineering applications. It covers a range of software applications from Excel and general
mathematical packages such as MATLAB and MathCAD to process simulators, CHEMCAD and ASPEN, equation-based modeling
languages, gProms, optimization software such as GAMS and AIMS, and specialized software like CFD or DEM codes. The different
packages are introduced and applied to solve typical problems in fluid mechanics, heat and mass transfer, mass and energy balances, unit
operations, reactor engineering, process and equipment design and control. This new edition offers a wider view of packages including open
source software such as R, Python and Julia. It also includes complete examples in ASPEN Plus, adds ANSYS Fluent to CFD codes, Lingo
to the optimization packages, and discusses Engineering Equation Solver. It offers a global idea of the capabilities of the software used in the
chemical engineering field and provides examples for solving real-world problems. Written by leading experts, this book is a must-have
reference for chemical engineers looking to grow in their careers through the use of new and improving computer software. Its user-friendly
approach to simulation and optimization as well as its example-based presentation of the software, makes it a perfect teaching tool for both
undergraduate and master levels.
Due to their complexity and diversity, understanding the structure of textile fibres is of key importance. This authoritative two-volume
collection provides a comprehensive review of the structure of an extensive range of textile fibres. Volume 2 begins by reviewing natural
fibres such as cellulosic, cotton, protein, wool and silk fibres. Part two considers regenerated cellulosic, protein, alginate, chitin and chitosan
fibres. The final part of the book discusses inorganic fibres such as glass, carbon and ceramic fibres as well as specialist fibres such as
thermally and chemically-resistant fibres, optical and hollow fibres. Chapters review how fibre structure contributes to key mechanical
properties. A companion volume reviews the structure of manufactured polymer fibres. Edited by leading authorities on the subject and with a
team of international authors, the two volumes of the Handbook of textile fibre structure is an essential reference for textile technologists, fibre
scientists, textile engineers and those in academia. Discusses how fibre structure contributes to key mechanical properties Reviews natural
fibres such as cellulosic, cotton and silk fibres and considers various regenerated fibres Examines inorganic fibres including glass and carbon
as well as specialist fibres such as chemically-resistant and optical fibres
The book aims at providing to master and PhD students the basicknowledge in fluid mechanics for chemical engineers. Applicationsto mixing
and reaction and to mechanical separation processes areaddressed. The first part of the book presents the principles of fluidmechanics used
by chemical engineers, with a focus on globaltheorems for describing the behavior of hydraulic systems. Thesecond part deals with
turbulence and its application for stirring,mixing and chemical reaction. The third part addresses mechanicalseparation processes by
considering the dynamics of particles in aflow and the processes of filtration, fluidization andcentrifugation. The mechanics of granular media
is finallydiscussed.
This book provides readers with the most current, accurate, and practical fluid mechanics related applications that the practicing BS level
engineer needs today in the chemical and related industries, in addition to a fundamental understanding of these applications based upon
sound fundamental basic scientific principles. The emphasis remains on problem solving, and the new edition includes many more examples.
Suitable for undergraduates, postgraduates and professionals, this is a comprehensive text on physical and chemical equilibrium.
De Nevers is also the author of Fluid Mechanics for Chemical Engineers.
Environmental Fluid Mechanics (EFM) studies the motion of air and water at several different scales, the fate and transport of
species carried along by these fluids, and the interactions among those flows and geological, biological, and engineered systems.
EFM emerged some decades ago as a response to the need for tools to study problems of flow and transport in rivers, estuaries,
lakes, groundwater and the atmosphere; it is a topic of increasing importance for decision makers, engineers, and researchers
alike. The second edition of the successful textbook "Fluid Mechanics of Environmental Interfaces" is still aimed at providing a
comprehensive overview of fluid mechanical processes occurring at the different interfaces existing in the realm of EFM, such as
the air-water interface, the air-land interface, the water-sediment interface, the surface water-groundwater interface, the water-
vegetation interface, and the water-biological systems interface. Across any of these interfaces mass, momentum, and heat are
exchanged through different fluid mechanical processes over various spatial and temporal scales. In this second edition, the
unique feature of this book, considering all the topics from the point of view of the concept of environmental interface, was
maintained while the chapters were updated and five new chapters have been added to significantly enlarge the coverage of the
subject area. The book starts with a chapter introducing the concept of EFM and its scope, scales, processes and systems. Then,
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the book is structured in three parts with fifteen chapters. Part one, which is composed of four chapters, covers the processes
occurring at the interfaces between the atmosphere and the surface of the land and the seas, including the transport of dust and
the dispersion of passive substances within the atmosphere. Part two deals in five chapters with the fluid mechanics at the air-
water interface at small scales and sediment-water interface, including the advective diffusion of air bubbles, the hyporheic
exchange and the tidal bores. Finally, part three discusses in six chapters the processes at the interfaces between fluids and biotic
systems, such as transport processes in the soil-vegetation-lower atmosphere system, turbulence and wind above and within the
forest canopy, flow and mass transport in vegetated open channels, transport processes to and from benthic plants and animals
and coupling between interacting environmental interfaces. Each chapter has an educational part, which is structured in four
sections: a synopsis of the chapter, a list of keywords that the reader should have encountered in the chapter, a list of questions
and a list of unsolved problems related to the topics covered by the chapter. The book will be of interest to graduate students and
researchers in environmental sciences, civil engineering and environmental engineering, (geo)physics, atmospheric science,
meteorology, limnology, oceanography, and applied mathematics.
This book teaches the fundamentals of fluid flow by including both theory and the applications of fluid flow in chemical engineering.
It puts fluid flow in the context of other transport phenomena such as mass transfer and heat transfer, while covering the basics,
from elementary flow mechanics to the law of conservation. The book then examines the applications of fluid flow, from laminar
flow to filtration and ventilization. It closes with a discussion of special topics related to fluid flow, including environmental concerns
and the economic reality of fluid flow applications.
For undergraduates.
Designed for undergraduate and first-year courses in Fluid Mechanics, this text consists of two parts four chapters on macroscopic
or relatively large-scale phenomena, followed by eight chapters on microscopic or relatively small-scale phenomena.
This is the most comprehensive introductory graduate or advanced undergraduate text in fluid mechanics available. It builds from
the fundamentals, often in a very general way, to widespread applications to technology and geophysics. In most areas, an
understanding of this book can be followed up by specialized monographs and the research literature. The material added to this
new edition will provide insights gathered over 45 years of studying fluid mechanics. Many of these insights, such as universal
dimensionless similarity scaling for the laminar boundary layer equations, are available nowhere else. Likewise for the generalized
vector field derivatives. Other material, such as the generalized stream function treatment, shows how stream functions may be
used in three-dimensional flows. The CFD chapter enables computations of some simple flows and provides entrée to more
advanced literature. *New and generalized treatment of similar laminar boundary layers. *Generalized treatment of
streamfunctions for three-dimensional flow . *Generalized treatment of vector field derivatives. *Expanded coverage of gas
dynamics. *New introduction to computational fluid dynamics. *New generalized treatment of boundary conditions in fluid
mechanics. *Expanded treatment of viscous flow with more examples.
Fluid mechanics is a core component of many undergraduate engineering courses. It is essential for both students and lecturers to
have a comprehensive, highly illustrated textbook, full of exercises, problems and practical applications to guide them through their
study and teaching. Engineering Fluid Mechanics By William P. Grabel is that book The ISE version of this comprehensive text is
especially priced for the student market and is an essential textbook for undergraduates (particularly those on mechanical and civil
engineering courses) designed to emphasis the physical aspects of fluid mechanics and to develop the analytical skills and
attitudes of the engineering student. Example problems follow most of the theory to ensure that students easily grasp the
calculations, step by step processes outline the procedure used, so as to improve the students' problem solving skills. An
Appendix is included to present some of the more general considerations involved in the design process. The author also links
fluid mechanics to other core engineering courses an undergraduate must take (heat transfer, thermodynamics, mechanics of
materials, statistics and dynamics) wherever possible, to build on previously learned knowledge.
An ideal textbook for civil and environmental, mechanical, and chemical engineers taking the required Introduction to Fluid
Mechanics course, Fluid Mechanics for Civil and Environmental Engineers offers clear guidance and builds a firm real-world
foundation using practical examples and problem sets. Each chapter begins with a statement of objectives, and includes practical
examples to relate the theory to real-world engineering design challenges. The author places special emphasis on topics that are
included in the Fundamentals of Engineering exam, and make the book more accessible by highlighting keywords and important
concepts, including Mathcad algorithms, and providing chapter summaries of important concepts and equations.
Engineering Fluid Mechanics guides students from theory to application, emphasizing critical thinking, problem solving,
estimation, and other vital engineering skills. Clear, accessible writing puts the focus on essential concepts, while
abundant illustrations, charts, diagrams, and examples illustrate complex topics and highlight the physical reality of fluid
dynamics applications. Over 1,000 chapter problems provide the “deliberate practice”—with feedback—that leads to
material mastery, and discussion of real-world applications provides a frame of reference that enhances student
comprehension. The study of fluid mechanics pulls from chemistry, physics, statics, and calculus to describe the behavior
of liquid matter; as a strong foundation in these concepts is essential across a variety of engineering fields, this text
likewise pulls from civil engineering, mechanical engineering, chemical engineering, and more to provide a broadly
relevant, immediately practicable knowledge base. Written by a team of educators who are also practicing engineers, this
book merges effective pedagogy with professional perspective to help today’s students become tomorrow’s skillful
engineers.
While various software packages have become essential for performing unit operations and other kinds of processes in
chemical engineering, the fundamental theory and methods of calculation must also be understood to effectively test the
validity of these packages and verify the results. Computer Methods in Chemical Engineering, Second Edition presents
the most used simulation software along with the theory involved. It covers chemical engineering thermodynamics, fluid
mechanics, material and energy balances, mass transfer operations, reactor design, and computer applications in
chemical engineering. The highly anticipated Second Edition is thoroughly updated to reflect the latest updates in the
featured software and has added a focus on real reactors, introduces AVEVA Process Simulation software, and includes
new and updated appendixes. Through this book, students will learn the following: What chemical engineers do The
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functions and theoretical background of basic chemical engineering unit operations How to simulate chemical processes
using software packages How to size chemical process units manually and with software How to fit experimental data
How to solve linear and nonlinear algebraic equations as well as ordinary differential equations Along with exercises and
references, each chapter contains a theoretical description of process units followed by numerous examples that are
solved step by step via hand calculation and computer simulation using Hysys/UniSim, PRO/II, Aspen Plus, and
SuperPro Designer. Adhering to the Accreditation Board for Engineering and Technology (ABET) criteria, the book gives
chemical engineering students and professionals the tools to solve real problems involving thermodynamics and fluid-
phase equilibria, fluid flow, material and energy balances, heat exchangers, reactor design, distillation, absorption, and
liquid extraction. This new edition includes many examples simulated by recent software packages. In addition, fluid
package information is introduced in correlation to the numerical problems in book. An updated solutions manual and
PowerPoint slides are also provided in addition to new video guides and UniSim program files.
This textbook deals with the fundamental principles of fluid dynamics, heat and mass transfer. The basic equations
governing the convective transfer by fluid motion of matter, energy and momentum, and the transfer of the same
properties by diffusion of molecular motion, are presented at the outset. These concepts are then applied systematically
to the study of fluid dynamics in an engineering context and to the parallel investigation of heat and mass transfer
processes. The influence of viscosity and the dominant role of turbulence in fluid motion are emphasised. Individual
chapters are concerned with the important subjects of boundary layers, flow in pipes and ducts, gas dynamics, and flow
in turbo-machinery and of a liquid with a free surface. Later chapters cover some of the special types of flow and transfer
process encountered in chemical engineering applications, including two-phase flow, condensation, evaporation, flow in
packed beds and fluidized solids.
The contents of this book covers the material required in the Fluid Mechanics Graduate Core Course (MEEN-621) and in
Advanced Fluid Mechanics, a Ph. D-level elective course (MEEN-622), both of which I have been teaching at Texas A&M
University for the past two decades. While there are numerous undergraduate fluid mechanics texts on the market for
engineering students and instructors to choose from, there are only limited texts that comprehensively address the
particular needs of graduate engineering fluid mechanics courses. To complement the lecture materials, the instructors
more often recommend several texts, each of which treats special topics of fluid mechanics. This circumstance and the
need to have a textbook that covers the materials needed in the above courses gave the impetus to provide the graduate
engineering community with a coherent textbook that comprehensively addresses their needs for an advanced fluid
mechanics text. Although this text book is primarily aimed at mechanical engineering students, it is equally suitable for
aerospace engineering, civil engineering, other engineering disciplines, and especially those practicing professionals who
perform CFD-simulation on a routine basis and would like to know more about the underlying physics of the commercial
codes they use. Furthermore, it is suitable for self study, provided that the reader has a sufficient knowledge of calculus
and differential equations. In the past, because of the lack of advanced computational capability, the subject of fluid
mechanics was artificially subdivided into inviscid, viscous (laminar, turbulent), incompressible, compressible, subsonic,
supersonic and hypersonic flows.
Combining comprehensive theoretical and empirical perspectives into a clearly organized text, Chemical Engineering
Fluid Mechanics, Second Edition discusses the principal behavioral concepts of fluids and the basic methods of analysis
for resolving a variety of engineering situations. Drawing on the author's 35 years of experience, the book covers real-
world engineering problems and concerns of performance, equipment operation, sizing, and selection from the viewpoint
of a process engineer. It supplies over 1500 end-of-chapter problems, examples, equations, literature references,
illustrations, and tables to reinforce essential concepts.
*********Text Available as of 2/20/2004!********** Fluid Mechanics for Chemical Engineers, third edition retains the
characteristics that made this introductory text a success in prior editions. It is still a book that emphasizes material and
energy balances and maintains a practical orientation throughout. No more math is included than is required to
understand the concepts presented. To meet the demands of today's market, the author has included many problems
suitable for solution by computer. Three brand new chapters are included. Chapter 15 on Two- and Three Dimensional
Fluid Mechanics, Chapter 19 on Mixing, and Chapter 20 on Computational Fluid Dynamics (CFD).
A step-by-step guide, containing tutorial examples that serve as models for all concepts presented. This text contains
properties of nearly 50 fluids, including density and viscosity data for compressed water and superheated steam, and
characteristics of areas, pipes and tubing.
Momentum Transfer in Fluids provides information pertinent to fluid mechanics. This book discusses several topics
related to the movement of fluids, including boundary-layer analysis, statistical treatment of turbulence, as well as laminar
and turbulent shear-flow. Comprised of seven chapters, this book starts with an overview of the physical nature of
momentum and describes the application of this concept to systems of variable weight, which are useful in the prediction
of the physical behavior of fluids in motion. This text then explores the fundamental properties and the macroscopic
aspects of turbulent flow. Other chapters present the significance and utility of mixing length and other macroscopic
turbulence parameters. This book discusses as well the prediction of the velocity and friction as functions of position in
the flowing stream. The final chapter deals with the qualitative aspects of boundary flows for compressible and
incompressible fluids. This book is a valuable resource for scientists and chemical engineers.
Handbook of Industrial Mixing will explain the difference and uses of a variety of mixers including gear mixers, top entry
mixers, side entry mixers, bottom entry mixers, on-line mixers, and submerged mixers The Handbook discusses the trade-
offs among various mixers, concentrating on which might be considered for a particular process. Handbook of Industrial
Mixing explains industrial mixers in a clear concise manner, and also: * Contains a CD-ROM with video clips showing
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different type of mixers in action and a overview of their uses. * Gives practical insights by the top professional in the
field. * Details applications in key industries. * Provides the professional with information he did receive in school
Fluid Mechanics for Chemical Engineers, Second Edition, with Microfluidics and CFD, systematically introduces fluid
mechanics from the perspective of the chemical engineer who must understand actual physical behavior and solve real-
world problems. Building on a first edition that earned Choice Magazine's Outstanding Academic Title award, this edition
has been thoroughly updated to reflect the field's latest advances. This second edition contains extensive new coverage
of both microfluidics and computational fluid dynamics, systematically demonstrating CFD through detailed examples
using FlowLab and COMSOL Multiphysics. The chapter on turbulence has been extensively revised to address more
complex and realistic challenges, including turbulent mixing and recirculating flows.
This textbook covers computational fluid dynamics simulation using COMSOL Multiphysics® Modeling Software in
chemical engineering applications. In the volume, the COMSOL Multiphysics package is introduced and applied to solve
typical problems in chemical reactors, transport processes, fluid flow, and heat and mass transfer. Inspired by the
difficulties of introducing the use of COMSOL Multiphysics software during classroom time, the book incorporates the
author’s experience of working with undergraduate, graduate, and postgraduate students to make the book user friendly
and that, at the same time, addresses typical examples within the subjects covered in the chemical engineering
curriculum. Real-world problems require the use of simulation and optimization tools, and this volume shows how
COMSOL Multiphysics software can be used for that purpose. Key features: • Includes over 500 step-by-step
screenshots • Shows the graphical user interface of COMSOL, which does not require any programming effort •
Provides chapter-end problems for extensive practice along with solutions • Includes actual examples of chemical
reactors, transport processes, fluid flow, and heat and mass transfer This book is intended for students who want or need
more help to solve chemical engineering assignments using computer software. It can also be used for computational
courses in chemical engineering. It will also be a valuable resource for professors, research scientists, and practicing
engineers.
This 1975 book presents the fundamental ideas of fluid flow, viscosity, heat conduction, diffusion, the energy and
momentum principles, and the method of dimensional analysis.
Fluid Mechanics for Chemical Engineers, third edition retains the characteristics that made this introductory text a
success in prior editions. It is still a book that emphasizes material and energy balances and maintains a practical
orientation throughout. No more math is included than is required to understand the concepts presented. To meet the
demands of today's market, the author has included many problems suitable for solution by computer. Two brand new
chapters are included. The first, on mixing, augments the book's coverage of practical issues encountered in this field.
The second, on computational fluid dynamics (CFD), shows students the connection between hand and computational
fluid dynamics.
This broad-based book covers the three major areas of Chemical Engineering. Most of the books in the market involve
one of the individual areas, namely, Fluid Mechanics, Heat Transfer or Mass Transfer, rather than all the three. This book
presents this material in a single source. This avoids the user having to refer to a number of books to obtain information.
Most published books covering all the three areas in a single source emphasize theory rather than practical issues. This
book is written with emphasis on practice with brief theoretical concepts in the form of questions and answers, not
adopting stereo-typed question-answer approach practiced in certain books in the market, bridging the two areas of
theory and practice with respect to the core areas of chemical engineering. Most parts of the book are easily
understandable by those who are not experts in the field. Fluid Mechanics chapters include basics on non-Newtonian
systems which, for instance find importance in polymer and food processing, flow through piping, flow measurement,
pumps, mixing technology and fluidization and two phase flow. For example it covers types of pumps and valves,
membranes and areas of their use, different equipment commonly used in chemical industry and their merits and
drawbacks. Heat Transfer chapters cover the basics involved in conduction, convection and radiation, with emphasis on
insulation, heat exchangers, evaporators, condensers, reboilers and fired heaters. Design methods, performance,
operational issues and maintenance problems are highlighted. Topics such as heat pipes, heat pumps, heat tracing,
steam traps, refrigeration, cooling of electronic devices, NOx control find place in the book. Mass transfer chapters cover
basics such as diffusion, theories, analogies, mass transfer coefficients and mass transfer with chemical reaction,
equipment such as tray and packed columns, column internals including structural packings, design, operational and
installation issues, drums and separators are discussed in good detail. Absorption, distillation, extraction and leaching
with applications and design methods, including emerging practices involving Divided Wall and Petluk column
arrangements, multicomponent separations, supercritical solvent extraction find place in the book.
The Chemical Engineer’s Practical Guide to Fluid Mechanics: Now Includes COMSOL Multiphysics 5 Since most
chemical processing applications are conducted either partially or totally in the fluid phase, chemical engineers need
mastery of fluid mechanics. Such knowledge is especially valuable in the biochemical, chemical, energy, fermentation,
materials, mining, petroleum, pharmaceuticals, polymer, and waste-processing industries. Fluid Mechanics for Chemical
Engineers: with Microfluidics, CFD, and COMSOL Multiphysics 5, Third Edition, systematically introduces fluid mechanics
from the perspective of the chemical engineer who must understand actual physical behavior and solve real-world
problems. Building on the book that earned Choice Magazine’s Outstanding Academic Title award, this edition also gives
a comprehensive introduction to the popular COMSOL Multiphysics 5 software. This third edition contains extensive
coverage of both microfluidics and computational fluid dynamics, systematically demonstrating CFD through detailed
examples using COMSOL Multiphysics 5 and ANSYS Fluent. The chapter on turbulence now presents valuable CFD
techniques to investigate practical situations such as turbulent mixing and recirculating flows. Part I offers a clear,
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succinct, easy-to-follow introduction to macroscopic fluid mechanics, including physical properties; hydrostatics; basic
rate laws; and fundamental principles of flow through equipment. Part II turns to microscopic fluid mechanics: Differential
equations of fluid mechanics Viscous-flow problems, some including polymer processing Laplace’s equation; irrotational
and porous-media flows Nearly unidirectional flows, from boundary layers to lubrication, calendering, and thin-film
applications Turbulent flows, showing how the k-? method extends conventional mixing-length theory Bubble motion, two-
phase flow, and fluidization Non-Newtonian fluids, including inelastic and viscoelastic fluids Microfluidics and
electrokinetic flow effects, including electroosmosis, electrophoresis, streaming potentials, and electroosmotic switching
Computational fluid mechanics with ANSYS Fluent and COMSOL Multiphysics Nearly 100 completely worked practical
examples include 12 new COMSOL 5 examples: boundary layer flow, non-Newtonian flow, jet flow, die flow, lubrication,
momentum diffusion, turbulent flow, and others. More than 300 end-of-chapter problems of varying complexity are
presented, including several from University of Cambridge exams. The author covers all material needed for the fluid
mechanics portion of the professional engineer’s exam. The author’s website (fmche.engin.umich.edu) provides
additional notes, problem-solving tips, and errata. Register your product at informit.com/register for convenient access to
downloads, updates, and corrections as they become available.
Presents the fundamentals of chemical engineering fluid mechanics with an emphasis on valid and practical
approximations in modeling.
This practical book provides instruction on how to conduct several "hands-on" experiments for laboratory demonstration
in the teaching of heat transfer and fluid dynamics. It is an ideal resource for chemical engineering, mechanical
engineering, and engineering technology professors and instructors starting a new laboratory or in need of cost-effective
and easy to replicate demonstrations. The book details the equipment required to perform each experiment (much of
which is made up of materials readily available is most laboratories), along with the required experimental protocol and
safety precautions. Background theory is presented for each experiment, as well as sample data collected by students,
and a complete analysis and treatment of the data using correlations from the literature.
Fluid and Particle Mechanics provides information pertinent to hydraulics or fluid mechanics. This book discusses the
properties and behavior of liquids and gases in motion and at rest. Organized into nine chapters, this book begins with an
overview of the science of fluid mechanics that is subdivided accordingly into two main branches, namely, fluid statics
and fluid dynamics. This text then examines the flowmeter devices used for the measurement of flow of liquids and
gases. Other chapters consider the principle of resistance in open channel flow, which is based on improper application
of the Torricellian law of efflux. This book discusses as well the use of centrifugal pumps for exchanging energy between
a mechanical system and a liquid. The final chapter deals with the theory of settling, which finds an extensive application
in several industrially important processes. This book is a valuable resource for chemical engineers, students, and
researchers.
Contains Fluid Flow Topics Relevant to Every Engineer Based on the principle that many students learn more effectively
by using solved problems, Solved Practical Problems in Fluid Mechanics presents a series of worked examples relating
fluid flow concepts to a range of engineering applications. This text integrates simple mathematical approaches that
clarify key concepts as well as the significance of their solutions, and fosters an understanding of the fundamentals
encountered in engineering. Comprised of nine chapters, this book grapples with a number of relevant problems and
asks two pertinent questions to extend understanding and appreciation: What should we look out for? and What else is
interesting? This text can be used for exam preparation and addresses problems that include two-phase and multi-
component flow, viscometry and the use of rheometers, non-Newtonian fluids, and applications of classical fluid flow
principles. While the author incorporates terminology recognized by all students of engineering and provides a full
understanding of the basics, the book is written for engineers who already have a rudimentary understanding and
familiarity of fluid flow phenomena. It includes engineering concepts such as dimensionless numbers and requires a
fluency in basic mathematical skills, such as differential calculus and the associated application of boundary conditions to
reach solutions. Solved Practical Problems in Fluid Mechanics thoroughly explains the concepts and principles of fluid
flow by highlighting various problems frequently encountered by engineers with accompanying solutions. This text can
therefore help you gain a complete understanding of fluid mechanics and draw on your own practical experiences to
tackle equally tricky problems.
Advanced Transport Phenomena is ideal as a graduate textbook. It contains a detailed discussion of modern analytic
methods for the solution of fluid mechanics and heat and mass transfer problems, focusing on approximations based on
scaling and asymptotic methods, beginning with the derivation of basic equations and boundary conditions and
concluding with linear stability theory. Also covered are unidirectional flows, lubrication and thin-film theory, creeping
flows, boundary layer theory, and convective heat and mass transport at high and low Reynolds numbers. The emphasis
is on basic physics, scaling and nondimensionalization, and approximations that can be used to obtain solutions that are
due either to geometric simplifications, or large or small values of dimensionless parameters. The author emphasizes
setting up problems and extracting as much information as possible short of obtaining detailed solutions of differential
equations. The book also focuses on the solutions of representative problems. This reflects the book's goal of teaching
readers to think about the solution of transport problems.
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