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this book teaches the basic equations of transport phenomena in a unified manner
and uses the analogy between heat transfer and mass and momentum to explain the
more difficult concepts part i covers the basic concepts in transport phenomena part
ii covers applications in greater detail part iii deals with the transport properties the
three transport phenomena heat mass and momentum transfer are treated in depth
through simultaneous or parallel developments transport properties such as viscosity
thermal conductivity and mass diffusion coefficient are introduced in a simple
manner early on and then applied throughout the rest of the book advanced
discussion is provided separately an entire chapter is devoted to the crucial material
of non newtonian phenomena this book covers heat transfer as it pertains to transport
phenomena and covers mass transfer as it relates to the analogy with heat and
momentum the book includes a complete treatment of fluid mechanics for ch e s the
treatment begins with newton s law and including laminar flow turbulent flow fluid
statics boundary layers flow past immersed bodies and basic and advanced design in
pipes heat exchanges and agitation vessels this text is the only one to cover modern
agitation design and scale up thoroughly the chapter on turbulence covers not only
traditional approaches but also includes the most contemporary concepts of the
transition and of coherent structures in turbulence the book includes an extensive
treatment of fluidization computer programs and numerical methods are integrated

throughout the text especially in the example problems

the market leading transport phenomena text has been revised authors bird stewart
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and lightfoot have revised transport phenomena to include deeper and more
extensive coverage of heat transfer enlarged discussion of dimensional analysis a
new chapter on flow of polymers systematic discussions of convective momentum
energy and mass transport and transport in two phase systems if this is your first
look at transport phenomena you 11 quickly learn that its balanced introduction to the
subject of transport phenomena is the foundation of its long standing success about
the revised 2nd edition since the appearance of the second edition in 2002 the
authors and numerous readers have found a number of errors some major and some
minor in the revised 2nd edition the authors have endeavored to correct these errors a
new isbn has been assigned to the revised 2nd edition in order to more easily identify
the most correct version for bird s corrigenda please click here and see transport

phenomena in the books section

this text provides a teachable and readable approach to transport phenomena
momentum heat and mass transport by providing numerous examples and
applications which are particularly important to metallurgical ceramic and materials
engineers because the authors feel that it is important for students and practicing
engineers to visualize the physical situations they have attempted to lead the reader
through the development and solution of the relevant differential equations by
applying the familiar principles of conservation to numerous situations and by
including many worked examples in each chapter the book is organized in a manner
characteristic of other texts in transport phenomena section i deals with the
properties and mechanics of fluid motion section ii with thermal properties and heat
transfer and section ii1 with diffusion and mass transfer the authors depart from
tradition by building on a presumed understanding of the relationships between the
structure and properties of matter particularly in the chapters devoted to the transport
properties viscosity thermal conductivity and the diffusion coefficients in addition
generous portions of the text numerous examples and many problems at the ends of

the chapters apply transport phenomena to materials processing

a wiley interscience publication
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fluid and flow problems in porous media have attracted the attention of industrialists
engineers and scientists from varying disciplines such as chemical environmental
and mechanical engineering geothermal physics and food science there has been a
increasing interest in heat and fluid flows through porous media making this book a
timely and appropriate resource each chapter is systematically detailed to be easily
grasped by a research worker with basic knowledge of fluid mechanics heat transfer
and computational and experimental methods at the same time the readers will be
informed of the most recent research literature in the field giving it dual usage as
both a post grad text book and professional reference written by the recent directors
of the nato advanced study institute session on emerging technologies and techniques
in porous media june 2003 this book is a timely and essential reference for scientists

and engineers within a variety of fields

this book presents a collection of recent contributions in the field of transport
phenomena in multiphase systems namely heat and mass transfer it discusses various
topics related to the transport phenomenon in engineering including state of the art
theory and applications and introduces some of the most important theoretical
advances computational developments and technological applications in multiphase
systems domain providing a self contained key reference that is appealing to
scientists researchers and engineers alike at the same time these topics are relevant to
a variety of scientific and engineering disciplines such as chemical civil agricultural

and mechanical engineering

this short primer provides a concise and tutorial style introduction to transport
phenomena in newtonian fluids in particular the transport of mass energy and
momentum the reader will find detailed derivations of the transport equations for
these phenomena as well as selected analytical solutions to the transport equations in
some simple geometries after a brief introduction to the basic mathematics used in
the text chapter 2 which deals with momentum transport presents a derivation of the
navier stokes duhem equation describing the basic flow in a newtonian fluid also

provided at this stage are the derivations of the bernoulli equation the pressure
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equation and the wave equation for sound waves the boundary layer turbulent flow
and flow separation are briefly reviewed chapter 3 which addresses energy transport
caused by thermal conduction and convection examines a derivation of the heat
transport equation finally chapter 4 which focuses on mass transport caused by

diffusion and convection discusses a derivation of the mass transport equation

this text combines the basic principles and theories of transport in biological systems
with fundamental bioengineering it contains real world applications in drug delivery
systems tissue engineering and artificial organs considerable significance is placed
on developing a quantitative understanding of the underlying physical chemical and
biological phenomena therefore many mathematical methods are developed using

compartmental approaches the book is replete with examples and problems

transport phenomena in porous media continues to be a field which attracts intensive
research activity this is primarily due to the fact that it plays an important and
practical role in a large variety of diverse scientific applications transport phenomena
in porous media ii covers a wide range of the engineering and technological
applications including both stable and unstable flows heat and mass transfer porosity
and turbulence transport phenomena in porous media ii is the second volume in a
series emphasising the fundamentals and applications of research in porous media it
contains 16 interrelated chapters of controversial and in some cases conflicting
research over a wide range of topics the first volume of this series published in 1998
met with a very favourable reception transport phenomena in porous media ii
maintains the original concept including a wide and diverse range of topics whilst
providing an up to date summary of recent research in the field by its leading

practitioners

this book presents the basic theory and experimental techniques of transport
phenomena in materials processing operations such fundamental knowledge is
highly useful for researchers and engineers in the field to improve the efficiency of
conventional processes or develop novel technology divided into four parts the book

comprises 11 chapters describing the principles of momentum transfer heat transfer
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and mass transfer in single phase and multiphase systems each chapter includes
examples with solutions and exercises to facilitate students learning diagnostic
problems are also provided at the end of each part to assess students comprehension
of the material the book is aimed primarily at students in materials science and
engineering however it can also serve as a useful reference text in chemical
engineering as well as an introductory transport phenomena text in mechanical
engineering in addition researchers and engineers engaged in materials processing
operations will find the material useful for the design of experiments and
mathematical models in transport phenomena this volume contains unique features
not usually found in traditional transport phenomena texts it integrates experimental
techniques and theory both of which are required to adequately solve the inherently
complex problems in materials processing operations it takes a holistic approach by
considering both single and multiphase systems augmented with specific practical
examples there is a discussion of flow and heat transfer in microscale systems which
is relevant to the design of modern processes such as fuel cells and compact heat
exchangers also described are auxiliary relationships including turbulence modeling
interfacial phenomena rheology and particulate systems which are critical to many

materials processing operations

transport phenomena in dispersed media addresses the main problems associated
with the transfer of heat mass and momentum the authors focus on the analytical
solutions of the mass and heat transfer equations the theoretical problems of
coalescence coagulation aggregation and fragmentation of dispersed particles the
rheology of structured aggregate and kinetically stable disperse systems the
precipitation of particles in a turbulent flow the evolution of the distribution function
the stochastic counterpart of the mass transfer equations the dissipation of energy in
disperse systems and many other problems that distinguish this book from existing
publications key selling features covers all technological processes taking place in
the oil and gas complex as well as in the petrochemical industry presents new
original solutions for calculating design as well as for the development and

implementation of processes of chemical technology organized to first provide an
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extensive review of each chapter topic solve specific problems and then review the
solutions with the reader contains complex mathematical expressions for practical
calculations compares results obtained on the basis of mathematical models with

experimental data

controlled fires are beneficial for the generation of heat and power while
uncontrolled fires like fire incidents and wildfires are detrimental and can cause
enormous material damage and human suffering this edited book presents the state
of the art of modeling and numerical simulation of the important transport
phenomena in fires it describes how computational procedures can be used in
analysis and design of fire protection and fire safety computational fluid dynamics
turbulence modeling combustion soot formation thermal radiation modeling are
demonstrated and applied to pool fires flame spread wildfires fires in buildings and

other examples

this book elucidates the important role of conduction convection and radiation heat
transfer mass transport in solids and fluids and internal and external fluid flow in the
behavior of materials processes these phenomena are critical in materials engineering
because of the connection of transport to the evolution and distribution of
microstructural properties during processing from making choices in the derivation
of fundamental conservation equations to using scaling order of magnitude analysis
showing relationships among different phenomena to giving examples of how to
represent real systems by simple models the book takes the reader through the
fundamentals of transport phenomena applied to materials processing fully updated
this third edition of a classic textbook offers a significant shift from the previous
editions in the approach to this subject representing an evolution incorporating the
original ideas and extending them to a more comprehensive approach to the topic
features introduces order of magnitude scaling analysis and uses it to quickly obtain
approximate solutions for complicated problems throughout the book focuses on
building models to solve practical problems adds new sections on non newtonian

flows turbulence and measurement of heat transfer coefficients offers expanded
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sections on thermal resistance networks transient heat transfer two phase diffusion
mass transfer and flow in porous media features more homework problems mostly
on the analysis of practical problems and new examples from a much broader range
of materials classes and processes including metals ceramics polymers and electronic
materials includes homework problems for the review of the mathematics required
for a course based on this book and connects the theory represented by mathematics
with real world problems this book is aimed at advanced engineering undergraduates
and students early in their graduate studies as well as practicing engineers interested
in understanding the behavior of heat and mass transfer and fluid flow during
materials processing while it is designed primarily for materials engineering
education it is a good reference for practicing materials engineers looking for insight
into phenomena controlling their processes a solutions manual lecture slides and
figure slides are available for qualifying adopting professors companion website

transportphenomena org

this book contains the first systematic and detailed exposition of the linear theory of
the stationary electron transport phenomena in semiconductors arbitrary isotropic
and anisotropic nonparabolic bands as well as p ge type bands are considered
phonon drag effect are taken account of in an arbitrary nonquantizing magnetic field
scattering theory is discussed in detail with account taken of the bloch wave
functions effect transport phenomena in the quantizing magnetic field are studied as
well as the size effects in thin films band structures of the semiconductors and
semiconductor compounds of interest are also considered the main part of the book
deals with the three important problems charge carrier statistics in a semiconductor
classical and quantum theory of the electron transport phenomena all the theoretical
results considered as well as the validity conditions are presented in the form which

may be directly used to interpret experimental data

engineering students in a wide variety of engineering disciplines from mechanical
and chemical to biomedical and materials engineering must master the principles of

transport phenomena as an essential tool in analyzing and designing any system or
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systems wherein momentum heat and mass are transferred this textbook was
developed to address that need with a clear presentation of the fundamentals ample
problem sets to reinforce that knowledge and tangible examples of how this
knowledge is put to use in engineering design professional engineers too will find
this book invaluable as reference for everything from heat exchanger design to
chemical processing system design and more develops an understanding of the
thermal and physical behavior of multiphase systems with phase change including
microscale and porosity for practical applications in heat transfer bioengineering
materials science nuclear engineering environmental engineering process
engineering biotechnology and nanotechnology brings all three forms of phase
change 1 e liquid vapor solid liquid and solid vapor into one volume and describes
them from one perspective in the context of fundamental treatment presents the
generalized integral and differential transport phenomena equations for multi
component multiphase systems in local instance as well as averaging formulations
the molecular approach is also discussed with the connection between microscopic
and molecular approaches presents basic principles of analyzing transport
phenomena in multiphase systems with emphasis on melting solidification
sublimation vapor deposition condensation evaporation boiling and two phase flow
heat transfer at the micro and macro levels solid liquid vapor interfacial phenomena
including the concepts of surface tension wetting phenomena disjoining pressure
contact angle thin films and capillary phenomena including interfacial balances for
mass species momentum and energy for multi component and multiphase interfaces
are discussed ample examples and end of chapter problems with solutions manual

and powerpoint presentation available to the instructors

specifically developed for food engineers this is an in depth reference book that
focuses on transport phenomena in food preservation first it reviews the fundamental
concepts regarding momentum heat and mass transfer then the book examines
specific applications of these concepts into a variety of traditional and novel

processes and products
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this book is an ensemble of six major chapters an introduction and a closure on
modeling transport phenomena in porous media with applications two of the six
chapters explain the underlying theories whereas the rest focus on new applications
porous media transport is essentially a multi scale process accordingly the related
theory described in the second and third chapters covers both continuum and meso
scale phenomena examining the continuum formulation imparts rigor to the
empirical porous media models while the mesoscopic model focuses on the physical
processes within the pores porous media models are discussed in the context of a few
important engineering applications these include biomedical problems gas hydrate
reservoirs regenerators and fuel cells the discussion reveals the strengths and

weaknesses of existing models as well as future research directions

professor william j thomson emphasizes the formulation of differential equations to
describe physical problems helping readers understand what they are doing and why
the solutions are either simple separable linear second order or derivable with a

differential equation solver book jacket

this textbook provides a thorough presentation of the phenomena related to the
transport of mass with and without electric charge momentum and energy it lays all
the basic physical principles and then for the more advanced readers it offers an in
depth treatment with advanced mathematical derivations and ends with some useful
applications of the models and equations in specific settings the important idea
behind the book is to unify all types of transport phenomena describing them within
a common framework in terms of cause and effect respectively represented by the
driving force and the flux of the transported quantity the approach and presentation
are original in that the book starts with a general description of transport processes
providing the macroscopic balance relations of fluid dynamics and heat and mass
transfer before diving into the mathematical realm of continuum mechanics to derive
the microscopic governing equations at the microscopic level the book is a modular
teaching tool and is used either for an introductory or for an advanced graduate

course the last six chapters are of interest to more advanced researchers who might
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be interested in applications in physics mechanical engineering or biomedical

engineering in particular this second edition of the book includes two chapters about

electric migration that is the transport of mass that takes place in a mixture under the

action of electro magnetic fields electric migration finds many applications in the

modeling of energy storage devices such as batteries and fuel cells all chapters are

complemented with solved exercises that are essential to complete the learning

process
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