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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.
Introduction to Practical Fluid Flow provides information on the the solution of practical
fluid flow and fluid transportation problems through the application of fluid dynamics.
Emphasising the solution of practical operating and design problems, the text
concentrates on computer-based methods throughout, in keeping with trends in
engineering. With a focus on the flow of slurries and non-Newtonian fluids, it will be
useful for and engineering students who have to deal with practical fluid flow problems.
Emphasises flow of slurries and Non-Newtonian fluids. Covers the application of fluid
dynamics to the solution of practical fluid flow and fluid transportation problems.
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.
This first volume in the series previously titled Encyclopedia of Fluid Mechanics covers
multiphase systems and the transport problems associated with turbulent mixing,
defining a fluid as any material displaying liquid-like behavior under the influence of
deformation forces. Reports on research and application of the engineering principles
associated with flow systems, highlighting topics such as jet mixing; mechanical
agitation; fluidized bed reactors; and multiphase chemical reactors. Includes numerous
bandw diagrams. Useful as a reference for researchers and engineers. Annotation
copyright by Book News, Inc., Portland, OR
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
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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.
This is a collection of problems and solutions in fluid mechanics for students of all
engineering disciplines. The text is intended to support undergraduate courses and be
useful to academic tutors in supervising design projects.
Presents the fundamentals of chemical engineering fluid mechanics with an emphasis
on valid and practical approximations in modeling.
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 realworld 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.

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.
Applications of the science of fluid mechanics to the new and expanding fields of
industrial safety and environmental protection are discussed in this volume. The
material is organized in accordance with the chain-of-events in real accidents,
starting with the loss of containment of hazardous fluids, going on to the
spreading and mixing processes in water or air, and ending with the damage
loads caused by explosions, fires or toxic content. To develop solutions relevant
to the wide range of problems considered, it is necessary to draw on material
from various branches of fluid mechanics, i.e. from the engineering fields (aeroand gas- and hydrodynamics, hydraulics, heat transfer and two-phase flows) as
well as from geophysics (environmental flows, boundary-layer meteorology). The
relevant solutions are developed from the fundamental equations, but are kept
simple for transparency and understanding. To achieve this, the simplifications
offered by scaling, similarity and entrainment concepts are used extensively.
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Many of the solutions are novel but have been confirmed by laboratory
experiments. The material in the book has been used as a teaching text on
Master's level, but the content will be useful also for practising engineers and
scientists engaged in safety and environmental impact. The problems considered
have been encountered in consultancy work for industry and government
agencies. The coherent presentation and the fundamental basis for analytical
developments, makes the material accessible also to readers not acquainted with
the field.
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.
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.
This book presents the development of modern molecular models for fluids from
the interdisciplinary fundamentals of classical and statistical mechanics, of
electrodynamics and of quantum mechanics. The concepts and working
equations of the various fields are briefly derived and illustrated in the context of
understanding the properties of molecular systems. Special emphasis is devoted
to the quantum mechanical basis, since this is used throughout in the calculation
of the molecular energy of a system. The book is application oriented. It stresses
those elements that are essential for practical model development. The
fundamentals are then used to derive models for various types of applications.
Finally, equation of state models are presented based on quantum chemically
based models for the intermolecular potential energy and perturbation theory.
The book is suited for graduate courses in chemical and mechanical engineering,
physics and chemistry, but may also, by proper selection, be found useful on the
undergraduate level.
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. Dlevel 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
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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.
Fluid mechanics deals with the study of the behavior of fluids under the action of
applied forces. In general, we are interested in finding the power necessary to
move a fluid through a device, or the force required moving a solid body through
a fluid. Although fluid mechanics is a challenging and complex field of study, it is
based on a small number of principles which in themselves are relatively
straightforward. This book is intended to show how these principles can be used
to arrive at satisfactory engineering answers to practical problems. The study of
fluid mechanics is undoubtedly difficult, but it can also become a profound and
satisfying pursuit for anyone with a technical inclination.This book brings together
theory and real cases on understanding the fundamentals of chemical
engineering fluid mechanics with an emphasis on valid and practical
approximations in modeling. It deals with the study of forces and flow within
fluids. It includes factual articles comprising theoretical, experimental,
investigations in physics. The contributed chapters are written by eminent
researchers and specialists in the field. This approach gives the students a set of
tools that can be used to solve a wide variety of problems, as early as possible in
the course. In turn, by learning to solve problems, students can gain a physical
understanding of the basic concepts before moving on to examine more complex
flows. Drawing on principles of fluid mechanics and real world cases, the book
covers engineering problems and concerns of performance, equipment
operation, sizing, and selection from the viewpoint of a process engineer.
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 realworld 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.
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,
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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.
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.
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.
'Chemical engineering is the field of applied science that employs physical,
chemical, and biological rate processes for the betterment of humanity'. This
opening sentence of Chapter 1 has been the underlying paradigm of chemical
engineering. Chemical Engineering: An Introduction is designed to enable the
student to explore the activities in which a modern chemical engineer is involved
by focusing on mass and energy balances in liquid-phase processes. Problems
explored include the design of a feedback level controller, membrane separation,
hemodialysis, optimal design of a process with chemical reaction and separation,
washout in a bioreactor, kinetic and mass transfer limits in a two-phase reactor,
and the use of the membrane reactor to overcome equilibrium limits on
conversion. Mathematics is employed as a language at the most elementary
level. Professor Morton M. Denn incorporates design meaningfully; the design
and analysis problems are realistic in format and scope.
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.
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.
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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 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.
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
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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.
For undergraduates.
Chemical Engineering Fluid MechanicsCRC Press
One hundred years ago, in September 1888, Professor Lewis Mills Norton
(1855-1893) of the Chemistry Department of the Massachusetts Institute of
Technology introduced to the curriculum a course on industrial chemical practice.
This was the first structured course in chemical engineer ing taught in a
University. Ten years later, Norton's successor Frank H. Thorpe published the
first textbook in chemical engineering, entitled "Outlines of Industrial Chemistry."
Over the years, chemical engineering developed from a simple industrial
chemical analysis of processes into a mature field. The volume presented here
includes most of the commissioned and contributed papers presented at the
American Chemical Society Symposium celebrating the centenary of chemical
engineering. The contributions are presented in a logical way, starting first with
the history of chemical engineering, followed by analyses of various fields of
chemical engineering and concluding with the history of various U.S. and
European Departments of Chemical Engineering. I wish to thank the authors of
the contributions/chapters of this volume for their enthusiastic response to my
idea of publishing this volume and Dr. Gianni Astarita of the University of Naples,
Italy, for his encouragement during the initial stages of this project.
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 realworld 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, succinct, easy-tofollow introduction to macroscopic fluid mechanics, including physical properties;
hydrostatics; basic rate laws; and fundamental principles of flow through
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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, problemsolving tips, and errata. Register your product at informit.com/register for
convenient access to downloads, updates, and corrections as they become
available.
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.
"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
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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"-A resource for individuals responsible for siting decisions, this guidelines book
covers siting and layout of process plants, including both new and expanding
facilities. This book provides comprehensive guidelines in selecting a site,
recognizing and assessing long-term risks, and the optimal lay out of equipment
facilities needed within a site. The information presented is applicable to US and
international locations. Note: CD-ROM/DVD and other supplementary materials
are not included as part of eBook file.
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.
*********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).
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
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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.
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.
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.
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