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this major new edition of a popular undergraduate text covers topics of interest to chemical
engineers taking courses on fluid flow these topics include non newtonian flow gas liquid
two phase flow pumping and mixing it expands on the explanations of principles given in
the first edition and is more self contained two strong features of the first edition were the
extensive derivation of equations and worked examples to illustrate calculation procedures
these have been retained a new extended introductory chapter has been provided to give
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the student a thorough basis to understand the methods covered in subsequent chapters

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 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

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

the chemical engineer s practical guide to contemporary fluid mechanics since most
chemical processing applications are conducted either partially or totally in the fluid phase
chemical engineers need a strong understanding of fluid mechanics such knowledge is
especially valuable for solving problems in the biochemical chemical energy fermentation
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materials mining petroleum pharmaceuticals polymer and waste processing industries 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 part i
offers a clear succinct easy to follow introduction to macroscopic fluid mechanics including
physical properties hydrostatics basic rate laws for mass energy and momentum and the
fundamental principles of flow through pumps pipes and other equipment part ii turns to
microscopic fluid mechanics which covers 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 flowlab and comsol
multiphysics fluid mechanics for chemical engineers second edition with microfluidics and
cfd includes 83 completely worked practical examples several of which involve flowlab and
comsol multiphysics there are also 330 end of chapter problems of varying complexity
including several from the university of cambridge chemical engineering examinations the
author covers all the material needed for the fluid mechanics portion of the professional
engineer s examination the author s site engin umich edu fmche provides additional notes
on individual chapters problem solving tips errata and more

this book presents an introduction to fluid mechanics for undergraduate chemical
engineering students throughout the text emphasis is placed on the connection between
physical reality and the mathematical models of reality which we manipulate the book is
divided into four sections section i preliminaries provides background for the study of
flowing fluids section ii discusses flows that are practically one dimensional or can be
treated as such section iii discusses some other topics that can be viewed by the methods
of one dimensional fluid mechanics section iv introduces the student to two and three
dimensional fluid mechanics

presents the fundamentals of chemical engineering fluid mechanics with an emphasis on
valid and practical approximations in modeling
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the book aims at providing to master and phd students the basic knowledge in fluid
mechanics for chemical engineers applications to mixing and reaction and to mechanical
separation processes are addressed the first part of the book presents the principles of
fluid mechanics used by chemical engineers with a focus on global theorems for describing
the behavior of hydraulic systems the second part deals with turbulence and its application
for stirring mixing and chemical reaction the third part addresses mechanical separation
processes by considering the dynamics of particles in a flow and the processes of filtration
fluidization and centrifugation the mechanics of granular media is finally discussed
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