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Molecular Driving Forces, Second Edition E-book is an introductory statistical thermodynamics
text that describes the principles and forces that drive chemical and biological processes. It
demonstrates how the complex behaviors of molecules can result from a few simple physical
processes, and how simple models provide surprisingly accurate insights into the workings of
the molecular world. Widely adopted in its First Edition, Molecular Driving Forces is regarded
by teachers and students as an accessible textbook that illuminates underlying principles and
concepts. The Second Edition includes two brand new chapters: (1) "Microscopic Dynamics"
introduces single molecule experiments; and (2) "Molecular Machines" considers how
nanoscale machines and engines work. "The Logic of Thermodynamics" has been expanded
to its own chapter and now covers heat, work, processes, pathways, and cycles. New practical
applications, examples, and end-of-chapter questions are integrated throughout the revised
and updated text, exploring topics in biology, environmental and energy science, and
nanotechnology. Written in a clear and reader-friendly style, the book provides an excellent
introduction to the subject for novices while remaining a valuable resource for experts.
"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 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
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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.
Market_Desc: · Chemical, Mechanical, Nuclear, Industrial Engineers Special Features: ·
Careful attention is paid to the presentation of the basic theory· Enhanced sections throughout
text provide much firmer foundation than the first edition· Literature citations are given
throughout for reference to additional material About The Book: The long-awaited revision of a
classic! This new edition presents a balanced introduction to transport phenomena, which is
the foundation of its long-standing success. Topics include mass transport, momentum
transport and energy transport, which are presented at three different scales: molecular,
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microscopic and macroscopic.
A First Course in Complex Analysis was developed from lecture notes for a one-semester
undergraduate course taught by the authors. For many students, complex analysis is the first
rigorous analysis (if not mathematics) class they take, and these notes reflect this. The authors
try to rely on as few concepts from real analysis as possible. In particular, series and
sequences are treated from scratch.
Presenting engineering fundamentals and biological applications in a unified way, this book
provides learners with the skills necessary to develop and critically analyze models of
biological transport and reaction processes. It covers topics in fluid mechanics, mass transport,
and biochemical interactions, with engineering concepts motivated by specific biological
problems. For researchers in biomedical engineering.
In the phase transitions among the solid, liquid, and gaseous forms of water, we see a
profound demonstration of how properties at the molecular scale dictate the behavior of the
bulk material. As ice is heated beyond its melting point, new avenues for molecular motion
become open to the energy being added. Upon entering the gas phase, the water molecules
can explore new territory, unavailable to the liquid or solid. These transformations can be seen
as a shifting balance between the forces that bind the molecules and the thermal energy that
excites these motions--a window through thermodynamics on the intricate mechanisms that
drive chemistry.
A revised edition of the well-received thermodynamics text, this work retains the thorough
coverage and excellent organization that made the first edition so popular. Now incorporates
industrially relevant microcomputer programs, with which readers can perform sophisticated
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thermodynamic calculations, including calculations of the type they will encounter in the lab
and in industry. Also provides a unified treatment of phase equilibria. Emphasis is on analysis
and prediction of liquid-liquid and vapor-liquid equilibria, solubility of gases and solids in liquids,
solubility of liquids and solids in gases and supercritical fluids, freezing point depressions and
osmotic equilibria, as well as traditional vapor-liquid and chemical reaction equilibria. Contains
many new illustrations and exercises.
The only text to cover both thermodynamic and statistical mechanics--allowing students to fully
master thermodynamics at the macroscopic level. Presents essential ideas on critical
phenomena developed over the last decade in simple, qualitative terms. This new edition
maintains the simple structure of the first and puts new emphasis on pedagogical
considerations. Thermostatistics is incorporated into the text without eclipsing macroscopic
thermodynamics, and is integrated into the conceptual framework of physical theory.
Accompanying DVD-ROM contains ... "all chapters of the Springer Handbook."--Page 3 of
cover.
This text offers a modern view of process control in the context of today's technology. It
provides the standard material in a coherent presentation and uses a notation that is more
consistent with the research literature in process control. Topics that are unique include a
unified approach to model representations, process model formation and process identification,
multivariable control, statistical quality control, and model-based control. This book is designed
to be used as an introductory text for undergraduate courses in process dynamics and control.
In addition to chemical engineering courses, the text would also be suitable for such courses
taught in mechanical, nuclear, industrial, and metallurgical engineering departments. The
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material is organized so that modern concepts are presented to the student but details of the
most advanced material are left to later chapters. The text material has been developed,
refined, and classroom tested over the last 10-15 years at the University of Wisconsin and
more recently at the University of Delaware. As part of the course at Wisconsin, a laboratory
has been developed to allow the students hands-on experience with measurement
instruments, real time computers, and experimental process dynamics and control problems.
Applications of numerical mathematics and scientific computing to chemical engineering.
Integrated, modern approach to transport phenomena for graduate students, featuring
examples and computational solutions to develop practical problem-solving skills.
This book offers several solutions or approaches in solving mass transfer problems for different
practical chemical engineering applications: measurements of the diffusion coefficients,
estimation of the mass transfer coefficients, mass transfer limitation in separation processes
like drying, extractions, absorption, membrane processes, mass transfer in the microbial fuel
cell design, and problems of the mass transfer coupled with the heterogeneous combustion. I
believe this book can provide its readers with interesting ideas and inspirations or direct
solutions of their particular problems.
Important Notice: Media content referenced within the product description or the product text
may not be available in the ebook version.
The new Second Edition of A First Course in Complex Analysis with Applications is a truly
accessible introduction to the fundamental principles and applications of complex analysis.
Designed for the undergraduate student with a calculus background but no prior experience
with complex variables, this text discusses theory of the most relevant mathematical topics in a
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student-friendly manor. With Zill's clear and straightforward writing style, concepts are
introduced through numerous examples and clear illustrations. Students are guided and
supported through numerous proofs providing them with a higher level of mathematical insight
and maturity. Each chapter contains a separate section on the applications of complex
variables, providing students with the opportunity to develop a practical and clear
understanding of complex analysis.

Over the last 20 years, fundamental design concepts and advanced computer modeling
have revolutionized process design for chemical engineering. Team work and creative
problem solving are still the building blocks of successful design, but new design
concepts and novel mathematical programming models based on computer-based tools
have taken out much of the guess-work. This book presents the new revolutionary
knowledge, taking a systematic approach to design at all levels.
Chemical engineers face the challenge of learning the difficult concept and application
of entropy and the 2nd Law of Thermodynamics. By following a visual approach and
offering qualitative discussions of the role of molecular interactions, Koretsky helps
them understand and visualize thermodynamics. Highlighted examples show how the
material is applied in the real world. Expanded coverage includes biological content and
examples, the Equation of State approach for both liquid and vapor phases in VLE, and
the practical side of the 2nd Law. Engineers will then be able to use this resource as
the basis for more advanced concepts.
Modeling in Transport Phenomena, Second Edition presents and clearly explains with
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example problems the basic concepts and their applications to fluid flow, heat transfer,
mass transfer, chemical reaction engineering and thermodynamics. A balanced
approach is presented between analysis and synthesis, students will understand how to
use the solution in engineering analysis. Systematic derivations of the equations and
the physical significance of each term are given in detail, for students to easily
understand and follow up the material. There is a strong incentive in science and
engineering to understand why a phenomenon behaves the way it does. For this
purpose, a complicated real-life problem is transformed into a mathematically tractable
problem while preserving the essential features of it. Such a process, known as
mathematical modeling, requires understanding of the basic concepts. This book
teaches students these basic concepts and shows the similarities between them.
Answers to all problems are provided allowing students to check their solutions.
Emphasis is on how to get the model equation representing a physical phenomenon
and not on exploiting various numerical techniques to solve mathematical equations. A
balanced approach is presented between analysis and synthesis, students will
understand how to use the solution in engineering analysis. Systematic derivations of
the equations as well as the physical significance of each term are given in detail Many
more problems and examples are given than in the first edition - answers provided
Computational fluid dynamics, CFD, has become an indispensable tool for many
engineers. This book gives an introduction to CFD simulations of turbulence, mixing,
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reaction, combustion and multiphase flows. The emphasis on understanding the
physics of these flows helps the engineer to select appropriate models to 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.
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
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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.
The Pocket Book is for use by doctors nurses and other health workers who are
responsible for the care of young children at the first level referral hospitals. This
second edition is based on evidence from several WHO updated and published clinical
guidelines. It is for use in both inpatient and outpatient care in small hospitals with basic
laboratory facilities and essential medicines. In some settings these guidelines can be
used in any facilities where sick children are admitted for inpatient care. The Pocket
Book is one of a series of documents and tools that support the Integrated Managem.
Learn classical thermodynamics alongside statistical mechanics and how macroscopic
and microscopic ideas interweave with this fresh approach to the subjects.
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
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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 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.

Analysis of Transport Phenomena, Second Edition, provides a unified treatment
of momentum, heat, and mass transfer, emphasizing the concepts and analytical
techniques that apply to these transport processes. The second edition has been
revised to reinforce the progression from simple to complex topics and to better
introduce the applied mathematics that is needed both to understand classical
results and to model novel systems. A common set of formulation, simplification,
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and solution methods is applied first to heat or mass transfer in stationary media
and then to fluid mechanics, convective heat or mass transfer, and systems
involving various kinds of coupled fluxes. FEATURES: * Explains classical
methods and results, preparing students for engineering practice and more
advanced study or research * Covers everything from heat and mass transfer in
stationary media to fluid mechanics, free convection, and turbulence * Improved
organization, including the establishment of a more integrative approach *
Emphasizes concepts and analytical techniques that apply to all transport
processes * Mathematical techniques are introduced more gradually to provide
students with a better foundation for more complicated topics discussed in later
chapters
Introduction -- Materials and methods of construction -- The electrolyte -- Theory
of reactions, energy transformations and voltage -- Capacity -- Operation -Resistance -- Efficiency -- Efficiency -- Testings storage batteries -- Present-day
uses for storage batteries.
Based on the authors' graduate courses at MIT, this text and reference provides
a unified understanding of both the critical concepts of chemical thermodynamics
and their applications. Part I of this book provides the theoretical basis of
classical thermodynamics, including the 1st and 2nd laws, the Fundamental
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Equation, Legendre transformations, and general equilibrium criteria. Part II
contains an extensive description of how thermodynamic properties are
correlated, modeled, manipulated and estimated. Both macroscopic, empiricallybased and molecular-level approaches are discussed in-depth, for pure
components and mixtures. New, detailed coverage shows how traditional
macroscopic models are connected to their roots at the molecular level. Part III
presents applications of classical thermodynamics in detail. The book connects
theory with applications at every opportunity, using extensive examples,
classroom problems and homework exercises. Chemical engineering and
physical chemistry graduate courses in thermodynamics.
This book is a Solutions Manual to Accompany Applied Mathematics and
Modeling for Chemical Engineers. There are many examples provided as
homework in the original text and the solution manual provides detailed solutions
of many of these problems that are in the parent book Applied Mathematics and
Modeling for Chemical Engineers.
Analysis of Transport PhenomenaOxford University Press, USA
Particle technology is a term used to refer to the science and technology related
to the handling and processing of particles and powders. The production of
particulate materials, with controlled properties tailored to subsequent processing
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and applications, is of major interest to a wide range of industries, including
chemical and process, food, pharmaceuticals, minerals and metals companies
and the handling of particles in gas and liquid solutions is a key technological
step in chemical engineering. This textbook provides an excellent introduction to
particle technology with worked examples and exercises. Based on feedback
from students and practitioners worldwide, it has been newly edited and contains
new chapters on slurry transport, colloids and fine particles, size enlargement
and the health effects of fine powders. Topics covered include: Characterization
(Size Analysis) Processing (Granulation, Fluidization) Particle Formation
(Granulation, Size Reduction) Storage and Transport (Hopper Design, Pneumatic
Conveying, Standpipes, Slurry Flow) Separation (Filtration, Settling, Cyclones)
Safety (Fire and Explosion Hazards, Health Hazards) Engineering the Properties
of Particulate Systems (Colloids, Respirable Drugs, Slurry Rheology) This book is
essential reading for undergraduate students of chemical engineering on particle
technology courses. It is also valuable supplementary reading for students in
other branches of engineering, applied chemistry, physics, pharmaceutics,
mineral processing and metallurgy. Practitioners in industries in which powders
are handled and processed may find it a useful starting point for gaining an
understanding of the behavior of particles and powders. Review of the First
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Edition taken from High Temperatures - High pressures 1999 31 243 – 251
"..This is a modern textbook that presents clear-cut knowledge. It can be
successfully used both for teaching particle technology at universities and for
individual study of engineering problems in powder processing."
Introduction to Biotransport Principles is a concise text covering the fundamentals
of biotransport, including biological applications of: fluid, heat, and mass
transport.
This textbook is targetted to undergraduate students in chemical engineering,
chemical technology, and biochemical engineering for courses in mass transfer,
separation processes, transport processes, and unit operations. The principles of
mass transfer, both diffusional and convective have been comprehensively
discussed. The application of these principles to separation processes is
explained. The more common separation processes used in the chemical
industries are individually described in separate chapters. The book also provides
a good understanding of the construction, the operating principles, and the
selection criteria of separation equipment. Recent developments in equipment
have been included as far as possible. The procedure of equipment design and
sizing has been illustrated by simple examples. An overview of different
applications and aspects of membrane separation has also been provided.
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‘Humidification and water cooling’, necessary in every process indus-try, is also
described. Finally, elementary principles of ‘unsteady state diffusion’ and mass
transfer accompanied by a chemical reaction are covered. SALIENT FEATURES
: • A balanced coverage of theoretical principles and applications. • Important
recent developments in mass transfer equipment and practice are included. • A
large number of solved problems of varying levels of complexities showing the
applications of the theory are included. • Many end-chapter exercises. • Chapterwise multiple choice questions. • An Instructors manual for the teachers.
Advanced Engineering Mathematics with Mathematica® presents advanced analytical
solution methods that are used to solve boundary-value problems in engineering and
integrates these methods with Mathematica® procedures. It emphasizes the
Sturm–Liouville system and the generation and application of orthogonal functions,
which are used by the separation of variables method to solve partial differential
equations. It introduces the relevant aspects of complex variables, matrices and
determinants, Fourier series and transforms, solution techniques for ordinary differential
equations, the Laplace transform, and procedures to make ordinary and partial
differential equations used in engineering non-dimensional. To show the diverse
applications of the material, numerous and widely varied solved boundary value
problems are presented.
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Step-by-step instructions enable chemical engineers to masterkey software programs
and solve complex problems Today, both students and professionals in chemical
engineeringmust solve increasingly complex problems dealing with refineries,fuel cells,
microreactors, and pharmaceutical plants, to name afew. With this book as their guide,
readers learn to solve theseproblems using their computers and Excel, MATLAB,
Aspen Plus, andCOMSOL Multiphysics. Moreover, they learn how to check
theirsolutions and validate their results to make sure they have solvedthe problems
correctly. Now in its Second Edition, Introduction to ChemicalEngineering Computing is
based on the author’s firsthandteaching experience. As a result, the emphasis is on
problemsolving. Simple introductions help readers become conversant witheach
program and then tackle a broad range of problems in chemicalengineering, including:
Equations of state Chemical reaction equilibria Mass balances with recycle streams
Thermodynamics and simulation of mass transfer equipment Process simulation Fluid
flow in two and three dimensions All the chapters contain clear instructions, figures,
andexamples to guide readers through all the programs and types ofchemical
engineering problems. Problems at the end of each chapter,ranging from simple to
difficult, allow readers to gradually buildtheir skills, whether they solve the problems
themselves or inteams. In addition, the book’s accompanying website lists thecore
principles learned from each problem, both from a chemicalengineering and a
computational perspective. Covering a broad range of disciplines and problems
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withinchemical engineering, Introduction to Chemical EngineeringComputing is
recommended for both undergraduate and graduatestudents as well as practicing
engineers who want to know how tochoose the right computer software program and
tackle almost anychemical engineering problem.
Best-selling introductory chemical engineering book - now updated with far more
coverage of biotech, nanotech, and green engineering • •Thoroughly covers material
balances, gases, liquids, and energy balances. •Contains new biotech and
bioengineering problems throughout. •Adds new examples and homework on
nanotechnology, environmental engineering, and green engineering. •All-new student
projects chapter. •Self-assessment tests, discussion problems, homework, and
glossaries in each chapter. Basic Principles and Calculations in Chemical Engineering,
8/e, provides a complete, practical, and student-friendly introduction to the principles
and techniques of modern chemical, petroleum, and environmental engineering. The
authors introduce efficient and consistent methods for solving problems, analyzing data,
and conceptually understanding a wide variety of processes. This edition has been
revised to reflect growing interest in the life sciences, adding biotechnology and
bioengineering problems and examples throughout. It also adds many new examples
and homework assignments on nanotechnology, environmental, and green
engineering, plus many updates to existing examples. A new chapter presents multiple
student projects, and several chapters from the previous edition have been condensed
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for greater focus. This text's features include: • •Thorough introductory coverage,
including unit conversions, basis selection, and process measurements. •Short
chapters supporting flexible, modular learning. •Consistent, sound strategies for solving
material and energy balance problems. •Key concepts ranging from stoichiometry to
enthalpy. •Behavior of gases, liquids, and solids. •Many tables, charts, and reference
appendices. •Self-assessment tests, thought/discussion problems, homework
problems, and glossaries in each chapter.
This Second Edition of the go-to reference combines the classical analysis and modern
applications of applied mathematics for chemical engineers. The book introduces
traditional techniques for solving ordinary differential equations (ODEs), adding new
material on approximate solution methods such as perturbation techniques and
elementary numerical solutions. It also includes analytical methods to deal with
important classes of finite-difference equations. The last half discusses numerical
solution techniques and partial differential equations (PDEs). The reader will then be
equipped to apply mathematics in the formulation of problems in chemical engineering.
Like the first edition, there are many examples provided as homework and worked
examples.
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
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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.
An applications-oriented introduction to process fluid mechanics. Provides an orderly
treatment of the essentials of both the macro and micro problems of fluid mechanics.
Integrating nonequilibrium thermodynamics and kinetic theory, this unique text presents
a novel approach to the subject of transport phenomena.
Advanced Transport Phenomena is ideal as a graduate textbook. It contains a detailed
discussion of modern analytic methods for the solution of fluid mechanics and heat and
mass transfer problems, focusing on approximations based on scaling and asymptotic
methods, beginning with the derivation of basic equations and boundary conditions and
concluding with linear stability theory. Also covered are unidirectional flows, lubrication
and thin-film theory, creeping flows, boundary layer theory, and convective heat and
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mass transport at high and low Reynolds numbers. The emphasis is on basic physics,
scaling and nondimensionalization, and approximations that can be used to obtain
solutions that are due either to geometric simplifications, or large or small values of
dimensionless parameters. The author emphasizes setting up problems and extracting
as much information as possible short of obtaining detailed solutions of differential
equations. The book also focuses on the solutions of representative problems. This
reflects the book's goal of teaching readers to think about the solution of transport
problems.
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