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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, 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 thinfilm applications Turbulent flows, showing how the k-? method extends conventional mixing-length theory Bubble motion, twophase 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.
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.
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Chemical Engineering and Chemical Process Technology is a theme component of Encyclopedia of Chemical Sciences,
Engineering and Technology Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated
compendium of twenty Encyclopedias. Chemical engineering is a branch of engineering, dealing with processes in which materials
undergo changes in their physical or chemical state. These changes may concern size, energy content, composition and/or other
application properties. Chemical engineering deals with many processes belonging to chemical industry or related industries
(petrochemical, metallurgical, food, pharmaceutical, fine chemicals, coatings and colors, renewable raw materials,
biotechnological, etc.), and finds application in manufacturing of such products as acids, alkalis, salts, fuels, fertilizers, crop
protection agents, ceramics, glass, paper, colors, dyestuffs, plastics, cosmetics, vitamins and many others. It also plays significant
role in environmental protection, biotechnology, nanotechnology, energy production and sustainable economical development. The
Theme on Chemical Engineering and Chemical Process Technology deals, in five volumes and covers several topics such as:
Fundamentals of Chemical Engineering; Unit Operations – Fluids; Unit Operations – Solids; Chemical Reaction Engineering;
Process Development, Modeling, Optimization and Control; Process Management; The Future of Chemical Engineering; Chemical
Engineering Education; Main Products, which are then expanded into multiple subtopics, each as a chapter. These five volumes
are aimed at the following five major target audiences: University and College students Educators, Professional practitioners,
Research personnel and Policy analysts, managers, and decision makers and NGOs.
Now in its eighth edition, Perry's Chemical Engineers' Handbook offers unrivaled, up-to-date coverage of all aspects of chemical
engineering. For the first time, individual sections are available for purchase. Now you can receive only the content you need for a
fraction of the price of the entire volume. Streamline your research, pinpoint specialized information, and save money by ordering
single sections of this definitive chemical engineering reference today. First published in 1934, Perry's Chemical Engineers'
Handbook has equipped generations of engineers and chemists with an expert source of chemical engineering information and
data. Now updated to reflect the latest technology and processes of the new millennium, the Eighth Edition of this classic guide
provides unsurpassed coverage of every aspect of chemical engineering-from fundamental principles to chemical processes and
equipment to new computer applications. Filled with over 700 detailed illustrations, the Eighth Edition of Perry's Chemical
Engineers' Handbook features: *Comprehensive tables and charts for unit conversion *A greatly expanded section on physical and
chemical data *New to this edition: the latest advances in distillation, liquid-liquid extraction, reactor modeling, biological
processes, biochemical and membrane separation processes, and chemical plant safety practices with accident case histories
This volume of the Advances in Engineering Fluid Mechanics Series covers topics in hydrodynamics related to polymerization of
elastomers and plastics. Emphasis is given to advanced concepts in multiphase reactor systems often used in the manufacturing
of products. This volume is comprised of 30 chapters that address key subject areas such as multiphase mixing concepts,
multicomponet reactors and the hydrodynamics associated with their operations, and slurry flow behavior associated with nonNewtonian flows.
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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.
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.
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.
????????????
*********Text Available as of 2/20/2004!********** Fluid Mechanics for Chemical Engineers, third edition retains the characteristics that made
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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).
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.
The 4th edition of Fluid Mechanics for Chemical Engineers retains the qualities that have made earlier editions popular. It is readable,
accessible, and filled with intriguing examples and problems that bring the material to life. Many of the examples are based on household
items that students can observe every day. Some of the new material that has been added includes wind turbines, hydraulic fracturing, and
microfluidics.
'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.
For undergraduates.
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.
"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 onedimensional 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"-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.
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.
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Fluid mechanics embraces engineering, science, and medicine. This book’s logical organization begins with an introductory chapter
summarizing the history of fluid mechanics and then moves on to the essential mathematics and physics needed to understand and work in
fluid mechanics. Analytical treatments are based on the Navier-Stokes equations. The book also fully addresses the numerical and
experimental methods applied to flows. This text is specifically written to meet the needs of students in engineering and science. Overall,
readers get a sound introduction to fluid mechanics.
Most of the shaping in the manufacture of polymeric objects is carried out in the melt state, as it is a substantial part of the physical property
development. Melt processing involves an interplay between fluid mechanics and heat transfer in rheologically complex liquids, and taken as
a whole it is a nice example of the importance of coupled transport processes. This book is on the underlying foundations of polymer melt
processing, which can be derived from relatively straightforward ideas in fluid mechanics and heat transfer; the level is that of an advanced
undergraduate or beginning graduate course, and the material can serve as the text for a course in polymer processing or for a second
course in transport processes.
Explains how fundamental principles underlying the behaviour of fluids are applied systematically to the solution of practical engineering
problems. Current information and state-of-the-art anaytical methods are offered, and the work provides early coverage of dimensional
analysis and scale-up.
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, 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 Web site,
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www.engin.umich.edu/~fmche/, provides additional notes on individual chapters, problem-solving tips, errata, and more.
Presents the fundamentals of chemical engineering fluid mechanics with an emphasis on valid and practical approximations in modeling.
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 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 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.
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The second, on computational fluid dynamics (CFD), shows students the connection between hand and computational
fluid dynamics.
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.
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