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The book that makes transport in porous media accessible tostudents and researchers
alike Porous Media Transport Phenomena covers the general theoriesbehind flow and
transport in porous media—a solid permeated bya network of pores filled with
fluid—which encompasses rocks,biological tissues, ceramics, and much more. Designed
for use ingraduate courses in various disciplines involving fluids in porousmaterials, and
as a reference for practitioners in the field, thetext includes exercises and practical
applications while avoidingthe complex math found in other books, allowing the reader
to focuson the central elements of the topic. Covering general porous media
applications, including theeffects of temperature and particle migration, and placing
anemphasis on energy resource development, the book provides anoverview of mass,
momentum, and energy conservation equations, andtheir applications in engineered
and natural porous media forgeneral applications. Offering a multidisciplinary approach
totransport in porous media, material is presented in a uniformformat with consistent SI
units. An indispensable resource on an extremely wide and varied topicdrawn from
numerous engineering fields, Porous Media TransportPhenomena includes a solutions
manual for all exercises found inthe book, additional questions for study purposes, and
PowerPointslides that follow the order of the text.
This classic text on fluid flow, heat transfer, and mass transport has been brought up to
date in this second edition. The author has added a chapter on “Boiling and
Condensation” that expands and rounds out the book’s comprehensive coverage on
transport phenomena. These new topics are particularly important to current research
in renewable energy resources involving technologies such as windmills and solar
panels. The book provides you and other materials science and engineering students
and professionals with a clear yet thorough introduction to these important concepts. It
balances the explanation of the fundamentals governing fluid flow and the transport of
heat and mass with common applications of these fundamentals to specific systems
existing in materials engineering. You will benefit from: • The use of familiar examples
such as air and water to introduce the influences of properties and geometry on fluid
flow. • An organization with sections dealing separately with fluid flow, heat transfer,
and mass transport. This sequential structure allows the development of heat transport
concepts to employ analogies of heat flow with fluid flow and the development of mass
transport concepts to employ analogies with heat transport. • Ample high-quality graphs
and figures throughout. • Key points presented in chapter summaries. • End of chapter
exercises and solutions to selected problems. • An all new and improved
comprehensive index.
A comprehensive textbook on the foundational principles of plasmas, including material
on advanced topics and related disciplines such as optics, fluid dynamics, and
astrophysics Foundations of Plasma Physics for Physicists and Mathematicians covers
the basic physics underlying plasmas and describes the methodology and techniques
used in both plasma research and other disciplines such as optics and fluid mechanics.
Designed to help readers develop physical understanding and mathematical
competence in the subject, this rigorous textbook discusses the underlying theoretical
foundations of plasma physics as well as a range of specific problems, focused on
those principally associated with fusion. Reflective of the development of plasma
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physics, the text first introduces readers to the collective and collisional behaviors of
plasma, the single particle model, wave propagation, the kinetic effects of gases and
plasma, and other foundational concepts and principles. Subsequent chapters cover
topics including the hydrodynamic limit of plasma, ideal magneto-hydrodynamics,
waves in MHD plasmas, magnetically confined plasma, and waves in magnetized hot
and cold plasma. Written by an acknowledged expert with more than five decades’
active research experience in the field, this authoritative text: Identifies and emphasizes
the similarities and differences between plasmas and fluids Describes the different
types of interparticle forces that influence the collective behavior of plasma
Demonstrates and stresses the importance of coherent and collective effects in plasma
Contains an introduction to interactions between laser beams and plasma Includes
supplementary sections on the basic models of low temperature plasma and the theory
of complex variables and Laplace transforms Foundations of Plasma Physics for
Physicists and Mathematicians is the ideal textbook for advanced undergraduate and
graduate students in plasma physics, and a valuable compendium for physicists
working in plasma physics and fluid mechanics.
???????????????????3 ??????????,???????????????????????????????????
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 textbook familiarizes the students with the general laws of thermodynamics, kinetic
theory & statistical physics, and their applications to physics. Conceptually strong, it is
flourished with numerous figures and examples to facilitate understanding of concepts.
Written primarily for B.Sc. Physics students, this textbook would also be a useful
reference for students of engineering.
This book presents balanced treatment of transport phenomena and equal emphasis on
mass transport, momentum transport and energy transport. It include extensive
reference to applications of material covered and the addition of appendices on applied
mathematics topics, the Boltzmann equation, and a summary of the basic equations in
several coordinate systems. 'Transport phenomena' offers literature citations
throughout so you and your students know where to find additional material. It contains
- Transport properties in two-phase systems; Boundary-layer theory; Heat and mass
transfer coefficients; Dimensional analysis and scaling.
Transport phenomena is used here to descril>e momentum, energy, mass, and entropy
transfer (Bird et al. 1960, 1980). It includes thermodynamies, a special case of which is
thermostatics. Interfacial transport phenomena refers to momentum, energy , mass,
and entropy transfer within the immediate neighborhood of a phase interface, including
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the thermodynamies of the interface. In terms of qualitative physical observations, this
is a very old field. Pliny the EIder (Gaius Plinius Secundus, 23-79 A.D.; Pliny 1938)
described divers who released small quantities of oil from their mouths, in order to
damp capillary ripples on the ocean surface and in this way provide more uniform
lighting for their work. Similar stories were retold by Benjamin Franklin, who conducted
experiments of his own in England (V an Doren 1938). In terms of analysis, this is a
generally young field. Surface thermostatics developed relatively early, starting with
Gibbs (1948) and continuing with important contributions by many others (see Chapter
5).
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 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, i.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
"Chemical Vapour Deposition: An Integrated Engineering Design for Advanced Materials"
focuses on the application of this technology to engineering coatings and, in particular, to the
manufacture of high performance materials, such as fibre reinforced ceramic composite
materials, for structural applications at high temperatures. This book aims to provide a
thorough exploration of the design and applications of advanced materials, and their
manufacture in engineering. From physical fundamentals and principles, to optimization of
processing parameters and other current practices, this book is designed to guide readers
through the development of both high performance materials and the design of CVD systems
to manufacture such materials. "Chemical Vapour Deposition: An Integrated Engineering
Design for Advanced Materials" introduces integrated design and manufacture of advanced
materials to researchers, industrial practitioners, postgraduates and senior undergraduate
students.
This text allows instructors to teach a course on heat and mass transfer that will equip students
with the pragmatic, applied skills required by the modern chemical industry. This new approach
is a combined presentation of heat and mass transfer, maintaining mathematical rigor while
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keeping mathematical analysis to a minimum. This allows students to develop a strong
conceptual understanding, and teaches them how to become proficient in engineering analysis
of mass contactors and heat exchangers and the transport theory used as a basis for
determining how critical coefficients depend upon physical properties and fluid motions.
Students will first study the engineering analysis and design of equipment important in
experiments and for the processing of material at the commercial scale. The second part of the
book presents the fundamentals of transport phenomena relevant to these applications. A
complete teaching package includes a comprehensive instructor's guide, exercises, case
studies, and project assignments.
The current, thoroughly revised and updated edition of this approved title, evaluates
information sources in the field of technology. It provides the reader not only with information of
primary and secondary sources, but also analyses the details of information from all the
important technical fields, including environmental technology, biotechnology, aviation and
defence, nanotechnology, industrial design, material science, security and health care in the
workplace, as well as aspects of the fields of chemistry, electro technology and mechanical
engineering. The sources of information presented also contain publications available in
printed and electronic form, such as books, journals, electronic magazines, technical reports,
dissertations, scientific reports, articles from conferences, meetings and symposiums, patents
and patent information, technical standards, products, electronic full text services, abstract and
indexing services, bibliographies, reviews, internet sources, reference works and publications
of professional associations. Information Sources in Engineering is aimed at librarians and
information scientists in technical fields as well as non-professional information specialists,
who have to provide information about technical issues. Furthermore, this title is of great value
to students and people with technical professions.
This book utilizes non-equilibrium thermodynamics to describe transport in complex,
heterogeneous media. There are large coupling effects between transport of heat, mass,
charge and chemical reactions at surfaces, and it is important to know how one should
properly integrate across systems where different phases are in contact. There is no other
book available today that gives a prescription of how to set up flux equations for transports
across heterogeneous systems.
Solid state physics, the study and prediction of the fundamental physical properties of
materials, forms the backbone of modern materials science and has many technological
applications. The unique feature of this text is the MATLAB®-based computational approach
with several numerical techniques and simulation methods included. This is highly effective in
addressing the need for visualization and a direct hands-on approach in learning the
theoretical concepts of solid state physics. The code is freely available to all textbook users.
Additional Features: Uses the pedagogical tools of computational physics that have become
important in enhancing physics teaching of advanced subjects such as solid state physics
Adds visualization and simulation to the subject in a way that enables students to participate
actively in a hand-on approach Covers the basic concepts of solid state physics and provides
students with a deeper understanding of the subject matter Provides unique example exercises
throughout the text Obtains mathematical analytical solutions Carries out illustrations of
important formulae results using programming scripts that students can run on their own and
reproduce graphs and/or simulations Helps students visualize solid state processes and apply
certain numerical techniques using MATLAB®, making the process of learning solid state
physics much more effective Reinforces the examples discussed within the chapters through
the use of end-of-chapter exercises Includes simple analytical and numerical examples to
more challenging ones, as well as computational problems with the opportunity to run codes,
create new ones, or modify existing ones to solve problems or reproduce certain results
"Professor William J. Thomson emphasizes the formulation of differential equations to describe
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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 book is the first in English being entirely dedicated to Miniature Joule-Thomson
Cryocooling. The category of Joule-Thomson (JT) cryocoolers takes us back to the roots of
cryogenics, in 1895, with figures like Linde and Hampson. The "cold finger" of these
cryocoolers is compact, lacks moving parts, and sustains a large heat flux extraction at a
steady temperature. Potentially, they cool down unbeatably fast. For example, cooling to below
100 K (minus 173 Celsius) might be accomplished within only a few seconds by liquefying
argon. A level of about 120 K can be reached almost instantly with krypton. Indeed, the
species of coolant plays a central role dictating the size, the intensity and the level of
cryocooling. It is the JT effect that drives these cryocoolers and reflects the deviation of the
"real" gas from the ideal gas properties. The nine chapters of the book are arranged in five
parts. •The Common Principle of Cyrocoolers shared across the broad variety of cryocooler
types •Theoretical Aspects: the JT effect and its inversion, cooling potential of coolants, the
liquefaction process, sizing of heat exchangers, level of pressurization, discharge of pressure
vessels • Practical Aspects: modes of operation (fast cooldown, continuous, multi-staging,
hybrid cryocoolers), pressure sources, configuration, construction and technologies, flow
adjustment, MEMS, open and closed cycle, cooldown process and similarity, transient
behavior • Mixed Coolant cryocooling: theory, practice and applications • Special Topics: real
gas choked flow rates, gas purity, clog formation, optimal fixed orifice, modeling, cryosurgical
devices, warming by the inverse JT effect The theoretical aspects may be of interest not only
to those working with cryocoolers but also for others with a general interest in "real" gas
thermodynamics, such as, for example, the inversion of the JT effect in its differential and
integral forms, and the exceptional behavior of the quantum gases. A detailed list of references
for each chapter comprises a broad literature survey. It consists of more than 1,200 relevant
publications and 450 related patents. The systematically organized content, arranged under a
thorough hierarchy of headings, supported by 227 figures and 41 tables, and accompanied by
various chronological notes of evolution, enables readers a friendly interaction with the book.
Dr. Ben-Zion Maytal is a Senior Researcher at Rafael-Advanced Defense Systems, Ltd., and
an Adjunct Senior Teaching Fellow at the Technion-Israel Institute of Technology, Haifa, Israel.
Prof. John M. Pfotenhauer holds a joint appointment in the Departments of Mechanical
Engineering and Engineering Physics at the University of Wisconsin - Madison.
An integral overview of the theory and design of printheads, authored by an expert with over 30
years' experience in the field of inkjet printing. Clearly structured, the book presents the design
of a printhead in a comprehensive and clear form, right from the start. To begin with, the
working principle of piezo-driven drop-on-demand printheads in theory is discussed, building
on the theory of mechanical vibrations and acoustics. Then the design of single-nozzle as well
as multi-nozzle printheads is presented, including the importance of various parameters that
need to be optimized, such as viscosity, surface tension and nozzle shape. Topics such as
refilling the nozzle and the impact of the droplet on the surface are equally treated. The text
concludes with a unique set of worked-out questions for training purposes as well as case
studies and a look at what the future holds. An essential reference for beginning as well as
experienced researchers, from ink developers to mechanical engineers, both in industry and
academia.
Computational Materials Science provides the theoretical basis necessary for understanding
atomic surface phenomena and processes of phase transitions, especially crystallization, is
given. The most important information concerning computer simulation by different methods
and simulation techniques for modeling of physical systems is also presented. A number of
results are discussed regarding modern studies of surface processes during crystallization.
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There is sufficiently full information on experiments, theory, and simulations concerning the
surface roughening transition, kinetic roughening, nucleation kinetics, stability of crystal
shapes, thin film formation, imperfect structure of small crystals, size dependent growth
velocity, distribution coefficient at growth from alloy melts, superstructure ordering in the
intermetallic compound. Computational experiments described in the last chapter allow
visualization of the course of many processes and better understanding of many key problems
in Materials Science. There is a set of practical steps concerning computational procedures
presented. Open access to executable files in the book make it possible for everyone to
understand better phenomena and processes described in the book. Valuable reference book,
but also helpful as a supplement to courses Computer programs available to supplement
examples Presents several new methods of computational materials science and clearly
summarizes previous methods and results
This introductory text discusses the essential concepts of three funda-mental transport
processes, namely, momentum transfer, heat transfer, and mass transfer. Apart from chemical
engineering, transport processes play an increasingly important role today in the fields of
biotechnology, nanotechnology and microelectronics. The book covers the basic laws of
momentum, heat and mass transfer. All the three transport processes are explained using two
approaches—first by flux expressions and second by shell balances. These concepts are
applied to formulate the physical problems of momentum, heat and mass transfer. Simple
physical processes from the chemical engineering field are selected to understand the
mechanism of these transfer operations. Though these problems are solved for unidirectional
flow and laminar flow conditions only, turbulent flow conditions are also discussed. Boundary
conditions and Prandtl mixing models for turbulent flow conditions are explained as well. The
unsteady-state conditions for momentum, heat and mass transfer have also been highlighted
with the help of simple cases. Finally, the approach of anology has also been adopted in the
book to understand these three molecular transport processes. Different analogies such as
Reynolds, Prandtl, von Kármán and Chilton–Colburn are discussed in detail. This book is
designed for the undergraduate students of chemical engineering and covers the syllabi on
Transport Phenomena as currently prescribed in most institutes and universities.
This textbook offers an introduction to multiple, interdependent transport phenomena as they
occur in various fields of physics and technology like transport of momentum, heat, and matter.
These phenomena are found in a number of combined processes in the fields of chemical,
food, biomedical, and environmental sciences. The book puts a special emphasis on numerical
modeling of both purely diffusive mechanisms and macroscopic transport such as fluid
dynamics, heat and mass convection. To favor the applicability of the various concepts, they
are presented with a simplicity of exposure, and synthesis has been preferred with respect to
completeness. The book includes more than 130 graphs and figures, to facilitate the
understanding of the various topics. It also presents many modeling examples throughout the
text, to control that the learned material is properly understood. There are some typos in the
text. You can see the corrections here: http://www.springer.com/cda/content/document/cda_do
wnloaddocument/ErrataCorrige_v0.pdf?SGWID=0-0-45-1679320-p181107156
Cover title.
The term transport phenomena is used to describe processes in which mass, momentum,
energy and entropy move about in matter. Advances in Transport Phenomena provide state-ofthe-art expositions of major advances by theoretical, numerical and experimental studies from
a molecular, microscopic, mesoscopic, macroscopic or megascopic point of view across the
spectrum of transport p- nomena, from scientific enquiries to practical applications. The annual
review series intends to fill the information gap between regularly published journals and
university-level textbooks by providing in-depth review articles over a broader scope than in
journals. The authoritative articles, contributed by international- leading scientists and
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practitioners, establish the state of the art, disseminate the latest research discoveries, serve
as a central source of reference for fundamentals and applications of transport phenomena,
and provide potential textbooks to senior undergraduate and graduate students. The series
covers mass transfer, fluid mechanics, heat transfer and thermo- namics. The 2009 volume
contains the four articles on biomedical, environmental and nanoscale transports. The editorial
board expresses its appreciation to the c- tributing authors and reviewers who have maintained
the standard associated with Advances in Transport Phenomena. We also would like to
acknowledge the efforts of the staff at Springer who have made the professional and attractive
pr- entation of the volume. Serial Editorial Board Editor-in-Chief Professor L. Q. Wang The
University of Hong Kong, Hong Kong; lqwang@hku. hk Editors Professor A. R. Balakrishnan
Indian Institute of Technology Madras, India Professor A.
Encompassing a variety of engineering disciplines and life sciences, the very scope and
breadth of biomedical engineering presents challenges to creating a concise, entry level text
that effectively introduces basic concepts without getting overly specialized in subject matter or
rarified in language. Basic Transport Phenomena in Biomedical Engineering, Third Edition
meets and overcomes these challenges to provide the beginning student with the foundational
tools and the confidence they need to apply these techniques to problems of ever greater
complexity. Bringing together fundamental engineering and life science principles, this highly
accessible text provides a focused coverage of key momentum and mass transport concepts in
biomedical engineering. It offers a basic review of units and dimensions, material balances,
and problem-solving tips, and then emphasizes those chemical and physical transport
processes that have applications in the development of artificial and bioartificial organs,
controlled drug delivery systems, and tissue engineering. The book also includes a discussion
of thermodynamic concepts and covers topics such as body fluids, osmosis and membrane
filtration, physical and flow properties of blood, solute and oxygen transport, and
pharmacokinetic analysis. It concludes with the application of these principles to extracorporeal
devices as well as tissue engineering and bioartificial organs. Designed for the beginning
student, Basic Transport Phenomena in Biomedical Engineering, Third Edition provides a
quantitative understanding of the underlying physical, chemical, and biological phenomena
involved. It offers mathematical models using the ‘shell balance" or compartmental
approaches, along with numerous examples and end-of-chapter problems based on these
mathematical models and in many cases these models are compared with actual experimental
data. Encouraging students to work examples with the mathematical software package of their
choice, this text provides them the opportunity to explore various aspects of the solution on
their own, or apply these techniques as starting points for the solution to their own problems.
This is an extensively revised second edition of "Interfacial Transport Phenomena", a unique
presentation of transport phenomena or continuum mechanics focused on momentum, energy,
and mass transfer at interfaces. It discusses transport phenomena at common lines or threephase lines of contact. The emphasis is upon achieving an in-depth understanding based upon
first principles. It includes exercises and answers, and can serve as a graduate level textbook.

Imparts the similarities and differences between ratified and condensed matter,
classical and quantum systems as well as real and ideal gases. Presents the
quasi-thermodynamic theory of gas-liquid interface and its application for density
profile calculation within the van der Waals theory of surface tension. Uses
inductive logic to lead readers from observation and facts to personal
interpretation and from specific conclusions to general ones.
Introduction to Solid-State Theory is a textbook for graduate students of physics
and materials science. It also provides the theoretical background needed by
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physicists doing research in pure solid-state physics and its applications to
electrical engineering. The fundamentals of solid-state theory are based on a
description by delocalized and localized states and - within the concept of
delocalized states - by elementary excitations. The development of solid-state
theory within the last ten years has shown that by a systematic introduction of
these concepts, large parts of the theory can be described in a unified way. This
form of description gives a "pictorial" formulation of many elementary processes
in solids, which facilitates their understanding.
This monograph presents an integrated perspective of the wide range of
phenomena and processes applicable to the study of transport of species in
porous materials. In order to formulate the entire range of porous media and their
uses, this book gives the basics of continuum mechanics, thermodynamics,
seepage and consolidation and diffusion, including multiscale homogenization
methods. The particular structure of the book has been chosen because it is
essential to be aware of the true properties of porous materials particularly in
terms of nano, micro and macro mechanisms. This book is of pedagogical and
practical importance to the fields covered by civil, environmental, nuclear and
petroleum engineering and also in chemical physics and geophysics as it relates
to radioactive waste disposal, geotechnical engineering, mining and petroleum
engineering and chemical engineering.
Transport Phenomena in Micro- and Nanoscale Functional Materials and Devices
offers a pragmatic view on transport phenomena for micro- and nanoscale
materials and devices, both as a research tool and as a means to implant new
functions in materials. Chapters emphasize transport properties (TP) as a
research tool at the micro/nano level and give an experimental view on
underlying techniques. The relevance of TP is highlighted through the interplay
between a micro/nanocarrier's characteristics and media characteristics:
long/short-range order and disorder excitations, couplings, and in energy
conversions. Later sections contain case studies on the role of transport
properties in functional nanomaterials. This includes transport in thin films and
nanostructures, from nanogranular films, to graphene and 2D semiconductors
and spintronics, and from read heads, MRAMs and sensors, to nano-oscillators
and energy conversion, from figures of merit, micro-coolers and micro-heaters, to
spincaloritronics. Presents a pragmatic description of electrical transport
phenomena in micro- and nanoscale materials and devices from an experimental
viewpoint Provides an in-depth overview of the experimental techniques available
to measure transport phenomena in micro- and nanoscale materials Features
case studies to illustrate how each technique works Highlights emerging areas of
interest in micro- and nanomaterial transport phenomena, including spintronics
This e-book presents recent advances in research in the field of particulate
systems. A comprehensive background on operations involving particulate
materials with a didactic approach is illustrated. Fundamentals and applications
in a variety of multi-phase flow reactors are explained with a clear focus on the
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analysis of transport phenomena, experimental techniques and modeling. The
volume spans 10 chapters covering different aspects of transport phenomena
including fixed and fluidized systems, spouted beds, electrochemical and
wastewater treatment reactors. This e-book will be valuable for students,
engineers and researchers aiming to keep updated on the latest developments
on particulate systems.
Chemical Reactor Modeling closes the gap between Chemical Reaction
Engineering and Fluid Mechanics. The second edition consists of two volumes:
Volume 1: Fundamentals. Volume 2: Chemical Engineering Applications In
volume 1 most of the fundamental theory is presented. A few numerical model
simulation application examples are given to elucidate the link between theory
and applications. In volume 2 the chemical reactor equipment to be modeled are
described. Several engineering models are introduced and discussed. A survey
of the frequently used numerical methods, algorithms and schemes is provided.
A few practical engineering applications of the modeling tools are presented and
discussed. The working principles of several experimental techniques employed
in order to get data for model validation are outlined. The monograph is based on
lectures regularly taught in the fourth and fifth years graduate courses in
transport phenomena and chemical reactor modeling and in a post graduate
course in modern reactor modeling at the Norwegian University of Science and
Technology, Department of Chemical Engineering, Trondheim, Norway. The
objective of the book is to present the fundamentals of the single-fluid and multifluid models for the analysis of single and multiphase reactive flows in chemical
reactors with a chemical reactor engineering rather than mathematical bias.
Organized into 13 chapters, it combines theoretical aspects and practical
applications and covers some of the recent research in several areas of chemical
reactor engineering. This book contains a survey of the modern literature in the
field of chemical reactor modeling.
Enables readers to apply transport phenomena principles to solve advanced
problems in all areas of engineering and science This book helps readers elevate
their understanding of, and their ability to apply, transport phenomena by
introducing a broad range of advanced topics as well as analytical and numerical
solution techniques. Readers gain the ability to solve complex problems generally
not addressed in undergraduate-level courses, including nonlinear,
multidimensional transport, and transient molecular and convective transport
scenarios. Avoiding rote memorization, the author emphasizes a dual approach
to learning in which physical understanding and problem-solving capability are
developed simultaneously. Moreover, the author builds both readers' interest and
knowledge by: Demonstrating that transport phenomena are pervasive, affecting
every aspect of life Offering historical perspectives to enhance readers'
understanding of current theory and methods Providing numerous examples
drawn from a broad range of fields in the physical and life sciences and
engineering Contextualizing problems in scenarios so that their rationale and
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significance are clear This text generally avoids the use of commercial software
for problem solutions, helping readers cultivate a deeper understanding of how
solutions are developed. References throughout the text promote further study
and encourage the student to contemplate additional topics in transport
phenomena. Transport Phenomena is written for advanced undergraduates and
graduate students in chemical and mechanical engineering. Upon mastering the
principles and techniques presented in this text, all readers will be better able to
critically evaluate a broad range of physical phenomena, processes, and systems
across many disciplines.
This concise professional reference provides a fundamental framework for the
design and operation of solid-state fermentation bioreactors, enabling
researchers currently working at laboratory scale to scale up their processes. The
authors survey bioreactor types in common use, and describe in depth how to
plan a project, and model heat transfer phenomena. The book includes case
studies, and a review of practical issues involved in bioreactor performance.
Introduction to Transport PhenomenaPearson College Division
For B.Sc. Second Year Students as per UGC Model Curriculum (For All Indian
Universities). The book is presented in a comprehensive way using simple language.
The sequence of articles in each chapter enables the students to understand the
gradual development of the subject. A large number of illustrations, pictures and
interestinf examples have been given
Introductory Transport Phenomena by R. Byron Bird, Warren E. Stewart, Edwin N.
Lightfoot, and Daniel Klingenberg is a new introductory textbook based on the classic
Bird, Stewart, Lightfoot text, Transport Phenomena. The authors’ goal in writing this
book reflects topics covered in an undergraduate course. Some of the rigorous topics
suitable for the advanced students have been retained. The text covers topics such as:
the transport of momentum; the transport of energy and the transport of chemical
species. The organization of the material is similar to Bird/Stewart/Lightfoot, but
presentation has been thoughtfully revised specifically for undergraduate students
encountering these concepts for the first time. Devoting more space to mathematical
derivations and providing fuller explanations of mathematical developments—including a
section of the appendix devoted to mathematical topics—allows students to comprehend
transport phenomena concepts at an undergraduate level.
This will be a substantial revision of a good selling text for upper division/first graduate
courses in biomedical transport phenomena, offered in many departments of
biomedical and chemical engineering. Each chapter will be updated accordingly, with
new problems and examples incorporated where appropriate. A particular emphasis will
be on new information related to tissue engineering and organ regeneration. A key new
feature will be the inclusion of complete solutions within the body of the text, rather than
in a separate solutions manual. Also, Matlab will be incorporated for the first time with
this Fourth Edition.
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