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Analytical Methods for Heat Transfer and Fluid Flow
Problems John Wiley & Sons
The mechanics of fluid flow is a fundamental engineering
discipline explaining both natural phenomena and human-induced
processes, and a thorough understanding of it is central to the
operations of the oil and gas industry. This book, written by some
of the world’s best-known and respected petroleum engineers,
covers the concepts, theories, and applications of the mechanics
of fluid flow for the veteran engineer working in the field and the
student, alike. It is a must-have for any engineer working in the oil
and gas industry.
Applications in Geosciences and Petroleum Engineering
John Wiley & Sons
Pipe Flow provides the information required to design and analyze
the piping systems needed to support a broad range of industrial
operations, distribution systems, and power plants. Throughout
the book, the authors demonstrate how to accurately predict and
manage pressure loss while working with a variety of piping
systems and piping components. The book draws together and
reviews the growing body of experimental and theoretical
research, including important loss coefficient data for a wide
selection of piping components. Experimental test data and
published formulas are examined, integrated and organized into
broadly applicable equations. The results are also presented in
straightforward tables and diagrams. Sample problems and their
solution are provided throughout the book, demonstrating how
core concepts are applied in practice. In addition, references and
further reading sections enable the readers to explore all the
topics in greater depth. With its clear explanations, Pipe Flow is
recommended as a textbook for engineering students and as a
reference for professional engineers who need to design, operate,
and troubleshoot piping systems. The book employs the English
gravitational system as well as the International System (or SI).
Computational Fluid Dynamics and COMSOL Multiphysics Hodder
Education
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.
Momentum Transfer in Fluids Pearson Education
James O. Wilkes has updated his expert hands-on fluid mechanics
tutorial with a complete introduction to the popular COMSOL
Multiphysics 5.2 software package, and ten new COMSOL 5.2
examples. Building on the text that earned Choice Magazine's

prestigious Outstanding Academic Titles award, Wilkes offers
masterful coverage of key fluid mechanics topics including
computing turbulent flows, bubble motion, two-phase flow,
fluidization, microfluidics, electro-kinetic flow effects, and
computational fluid dynamics. Throughout, he presents more than
300 problems of incrementally greater difficulty, helping students
build mastery through realistic practice. Wilkes starts with a
macroscopic approach, providing a solid foundation for sizing
pumps and operating laboratory and field scale equipment. The
first four chapters derive equations needed to size chemical plant
equipment, including pipes in packed beds, pumping installation,
fluid flow measurement, filtration, and cyclone separation. Next,
he moves to a microscopic approach, introducing key principles
for modeling more advanced systems and solving industry or
graduate-level problems. These chapters start with a simple
derivation of the Navier-Stokes equation (NSE), and then
introduce assumptions for various flow geometries, helping
students reduce equations for easy solution -- analytically, or
numerically with COMSOL. Updated COMSOL examples include
boundary layer flow, non-Newtonian flow, jet flow, lathe flow,
lubrication, momentum diffusion, flow through an orifice plate
parallel plate flow, turbulent flow, and more.
Fluid Flow for Chemical Engineers Butterworth-Heinemann
Coulson and Richardson's Chemical Engineering has been fully
revised and updated to provide practitioners with an overview of
chemical engineering. Each reference book provides clear
explanations of theory and thorough coverage of practical
applications, supported by case studies. A worldwide team of
editors and contributors have pooled their experience in adding
new content and revising the old. The authoritative style of the
original volumes 1 to 3 has been retained, but the content has
been brought up to date and altered to be more useful to
practicing engineers. This complete reference to chemical
engineering will support you throughout your career, as it covers
every key chemical engineering topic. Coulson and Richardson’s
Chemical Engineering: Volume 1A: Fluid Flow: Fundamentals and
Applications, Seventh Edition, covers momentum transfer (fluid
flow) which is one of the three main transport processes of
interest to chemical engineers. Covers momentum transfer (fluid
flow) which is one of the three main transport processes of
interest to chemical engineers Includes reference material
converted from textbooks Explores topics, from foundational
through technical Includes emerging applications, numerical
methods, and computational tools
Fluid Mechanics for Chemical Engineers John Wiley & Sons
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.
Practical Guides in Chemical Engineering Springer
For undergraduates.
Engineering Fluid Mechanics Springer Science & Business Media
In preparing the second edition of this book, the authors have
been concerned to maintain or expand those aspects of the
subject that are specific to chemical and process engineering.
Thus, the chapter on gas-liquid two-phase flow has been
extended to cover flow in the bubble regime as well as to provide
an introduction to the homogeneous model and separated flow
model for the other flow regimes. The chapter on non-Newtonian
flow has also been extended to provide a greater emphasis on the
Rabinowitsch-Mooney equation and its modification to deal with
cases of apparent wall slip often encountered in the flow of
suspensions. An elementary discussion of viscoelasticity has also
been given.
Fluid Mechanics and Transfer Processes Cambridge University
Press
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.
Fluid Mechanics for Chemical Engineering Cambridge
University Press
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
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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.
Fluid Flow for Chemical Engineers John Wiley & Sons
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 thin-film
applications Turbulent flows, showing how the k-ε 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.
Chemical Engineering for Non-Chemical Engineers Fluid Flow for
Chemical Engineers
First published in 1975 as the third edition of a 1957 original, this
book presents the fundamental ideas of fluid flow, viscosity, heat
conduction, diffusion, the energy and momentum principles, and
the method of dimensional analysis. These ideas are
subsequently developed in terms of their important practical
applications, such as flow in pipes and channels, pumps,
compressors and heat exchangers. Later chapters deal with the
equation of fluid motion, turbulence and the general equations of
forced convection. The final section discusses special problems in
process engineering, including compressible flow in pipes, solid
particles in fluid flow, flow through packed beds, condensation
and evaporation. This book will be of value to anyone with an
interest the wider applications of fluid mechanics and heat
transfer.
With Applications in Chemical and Mechanical Process
Engineering John Wiley & Sons
Fluid Flow for Chemical EngineersHodder Education
Rules of Thumb for Chemical Engineers John Wiley & Sons
"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"--
Fluid Mechanics for Chemical Engineers Springer
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.
Introduction to Computational Fluid Dynamics Cambridge
University Press
This book describes useful analytical methods by applying them
to real-world problems rather than solving the usual over-
simplified classroom problems. The book demonstrates the
applicability of analytical methods even for complex problems
and guides the reader to a more intuitive understanding of
approaches and solutions. Although the solution of Partial
Differential Equations by numerical methods is the standard
practice in industries, analytical methods are still important for
the critical assessment of results derived from advanced
computer simulations and the improvement of the underlying
numerical techniques. Literature devoted to analytical methods,
however, often focuses on theoretical and mathematical aspects
and is therefore useless to most engineers. Analytical Methods for
Heat Transfer and Fluid Flow Problems addresses engineers and

engineering students. The second edition has been updated, the
chapters on non-linear problems and on axial heat conduction
problems were extended. And worked out examples were
included.
Fluid Mechanics for Chemical Engineers CRC Press
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.
A Step-by-Step Approach for Chemical Engineers CUP Archive
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.
Coulson and Richardson’s Chemical Engineering Elsevier
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.
with Microfluidics, CFD, and COMSOL Multiphysics 5 John Wiley &
Sons
Designed for introductory undergraduate courses in fluid
mechanics for chemical engineers, this stand-alone textbook
illustrates the fundamental concepts and analytical strategies in a
rigorous and systematic, yet mathematically accessible manner.
Using both traditional and novel applications, it examines key
topics such as viscous stresses, surface tension, and the
microscopic analysis of incompressible flows which enables
students to understand what is important physically in a novel
situation and how to use such insights in modeling. The many
modern worked examples and end-of-chapter problems provide
calculation practice, build confidence in analyzing physical
systems, and help develop engineering judgment. The book also
features a self-contained summary of the mathematics needed to
understand vectors and tensors, and explains solution methods
for partial differential equations. Including a full solutions manual
for instructors available at www.cambridge.org/deen, this
balanced textbook is the ideal resource for a one-semester
course.
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