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This text provides students with the skills necessary to develop and critically analyse 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.
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.
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.
Transport Phenomena of Foods and Biological Materials provides comprehensive coverage of
transport phenomena modeling in foods and other biological materials. The book is unique in
its consideration of models ranging from rigorous mathematical to empirical approaches,
including phenomenological and semi-empirical models. It examines cell structure and
descriptions of other non-traditional models, such as those based on irreversible
thermodynamics or those focused on the use of the chemical and electrochemical potential as
the driving forces of transport. Other topics discussed include the source term (important for
the coupling transport phenomena-reaction or other intentional/unintentional phenomena) and
the connections between transport phenomena modeling and design aspects. Some 100
tables provide useful summaries of the characteristics of each model and provide data about
the transport properties of an extensive variety of foods. Transport Phenomena of Foods and
Biological Materials will benefit a broad audience of chemists, biochemists, biotechnologists,
and other scientists in the academic and industrial realm of foods and biological materials.
"an impressive text that addresses a glaring gap in the teaching of physical chemistry, being
specifically focused on biologically-relevant systems along with a practical focus.... the ample
problems and tutorials throughout are much appreciated." –Tobin R. Sosnick, Professor and
Chair of Biochemistry and Molecular Biology, University of Chicago "Presents both the
concepts and equations associated with statistical thermodynamics in a unique way that is at
visual, intuitive, and rigorous. This approach will greatly benefit students at all levels." –Vijay S.
Pande, Henry Dreyfus Professor of Chemistry, Stanford University "a masterful?tour de
force.... Barrick's rigor and scholarship come through in every chapter." –Rohit V. Pappu,
Edwin H. Murty Professor of Engineering, Washington University in St. Louis This book
provides a comprehensive, contemporary introduction to developing a quantitative
understanding of how biological macromolecules behave using classical and statistical
thermodynamics. The author focuses on practical skills needed to apply the underlying
equations in real life examples. The text develops mechanistic models, showing how they
connect to thermodynamic observables, presenting simulations of thermodynamic behavior,
and analyzing experimental data. The reader is presented with plenty of exercises and
problems to facilitate hands-on learning through mathematical simulation. Douglas E. Barrick is
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a professor in the Department of Biophysics at Johns Hopkins University. He earned his Ph.D.
in biochemistry from Stanford University, and a Ph.D. in biophysics and structural biology from
the University of Oregon.
A Cutting-Edge Guide to Applying Transport Phenomena Principles to Bioengineering Systems
Transport Phenomena in Biomedical Engineering: Artificial Order Design and Development
and Tissue Engineering explains how to apply the equations of continuity, momentum, energy,
and mass to human anatomical systems. This authoritative resource presents solutions along
with term-by-term medical significance. Worked exercises illustrate the equations derived, and
detailed case studies highlight real-world examples of artificial organ design and human tissue
engineering. Coverage includes: Fundamentals of fluid mechanics and principles of molecular
diffusion Osmotic pressure, solvent permeability, and solute transport Rheology of blood and
transport Gas transport Pharmacokinetics Tissue design Bioartificial organ design and
immunoisolation Bioheat transport 541 end-of-chapter exercises and review questions 106
illustrations 1,469 equations derived from first principles
This book presents the foundations of fluid mechanics and transport phenomena in a concise
way. It is suitable as an introduction to the subject as it contains many examples, proposed
problems and a chapter for self-evaluation.
This unique resource offers over 200 well-tested bioengineering problems for teaching and
examinations. Solutions are available to instructors online.
Never HIGHLIGHT a Book Again Virtually all testable terms, concepts, persons, places, and
events are included. Cram101 Textbook Outlines gives all of the outlines, highlights, notes for
your textbook with optional online practice tests. Only Cram101 Outlines are Textbook
Specific. Cram101 is NOT the Textbook. Accompanys: 9780521673761
Physiology, Biophysics and Biomedical Engineering provides a multidisciplinary understanding
of biological phenomena and the instrumentation for monitoring these phenomena. It covers
the physical phenomena of electricity, pressure, and flow along with the adaptation of the
physics of the phenomena to the special conditions and constraints of biological systems.
While the text focuses on human biological systems, some of the principles also apply to
plants, bacteria, and other animals. The first section of the book presents a general
introduction to physiological systems and describes specialized methods used to record
electrical events from biological tissue. The next part examines molecules involved in cell
transport and signaling as well as the proteins relevant in cells’ ability to contract and generate
tension. The text goes on to cover the properties of the heart, blood, and circulation and the
monitoring of cardiac and circulatory function. It then discusses the importance of the
interrelationship of pressures and flows in organ systems, such as the lungs and kidneys, and
details the organization and function of the nervous system. After focusing on the systems
used to monitor signals, the book explores modeling, biomechanics, and emerging
technologies, including the progressive miniaturization of sensors and actuators in biomedical
engineering. Developed from the authors’ courses in medical biophysics and biomedical
instrumentation, this book shows how biophysics and biomedical engineering have advanced
modern medicine. It brings together the physical principles underlying human physiological
processes and the physical methods used to monitor these processes. Requiring only basic
mathematical knowledge, the text supplements mathematical formulae with qualitative
explanations and illustrations to encourage an intuitive grasp on the processes discussed.
This volume fills the need for a textbook presenting basic governing and constitutive equations,
followed by several engineering problems on multiphase flow and transport that are not
provided in current advanced texts, monographs, or handbooks. The unique emphasis of this
book is on the sound formulation of the basic equations describing multiphase transport and
how they can be used to design processes in selected industrially important fields. The clear
underlying mathematical and physical bases of the interdisciplinary description of multiphase
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flow and transport are the main themes, along with advances in the kinetic theory for particle
flow systems. The book may be used as an upper-level undergraduate or graduate textbook,
as a reference by professionals in the design of processes that deal with a variety of
multiphase systems, and by practitioners and experts in multiphase science in the area of
computational fluid dynamics (CFD) at U.S. national laboratories, international universities,
research laboratories and institutions, and in the chemical, pharmaceutical, and petroleum
industries. Distinct from other books on multiphase flow, this volume shows clearly how the
basic multiphase equations can be used in the design and scale-up of multiphase processes.
The authors represent a combination of nearly two centuries of experience and innovative
application of multiphase transport representing hundreds of publications and several books.
This book serves to encapsulate the essence of their wisdom and insight, and:
Fully comprehensive introduction to the rapidly emerging area of micro systems technology
Transport Phenomena in Micro Systems explores the fundamentals of the new technologies
related to Micro-Electro-Mechanical Systems (MEMS). It deals with the behavior, precise
control and manipulation of fluids that are geometrically constrained to a small, typically submillimeter, scale, such as nl, pl, fl, small size, low energy consumption, effects of the micro
domain and heat transfer in the related devices. The author describes in detail and with
extensive illustration micro fabrication, channel flow, transport laws, magnetophoresis, micro
scale convection and micro sensors and activators, among others. This book spans
multidisciplinary fields such as material science and mechanical engineering, engineering,
physics, chemistry, microtechnology and biotechnology. Brings together in one collection
recent and emerging developments in this fast-growing area of micro systems Covers
multidisciplinary fields such as materials science, mechanical engineering, microtechnology
and biotechnology, et al Comprehensive coverage of analytical models in microfluidics and
MEMS technology Introduces micro fluidics applications include the development of inkjet
printheads, micro-propulsion, and micro thermal technologies Presented in a very logical
format Supplies readers with problems and solutions
A comprehensive presentation of essential topics for biological engineers, focusing on the
development and application of dynamic models of biomolecular and cellular phenomena. This
book describes the fundamental molecular and cellular events responsible for biological
function, develops models to study biomolecular and cellular phenomena, and shows, with
examples, how models are applied in the design and interpretation of experiments on
biological systems. Integrating molecular cell biology with quantitative engineering analysis and
design, it is the first textbook to offer a comprehensive presentation of these essential topics
for chemical and biological engineering. The book systematically develops the concepts
necessary to understand and study complex biological phenomena, moving from the simplest
elements at the smallest scale and progressively adding complexity at the cellular
organizational level, focusing on experimental testing of mechanistic hypotheses. After
introducing the motivations for formulation of mathematical rate process models in biology, the
text goes on to cover such topics as noncovalent binding interactions; quantitative descriptions
of the transient, steady state, and equilibrium interactions of proteins and their ligands; enzyme
kinetics; gene expression and protein trafficking; network dynamics; quantitative descriptions of
growth dynamics; coupled transport and reaction; and discrete stochastic processes. The
textbook is intended for advanced undergraduate and graduate courses in chemical
engineering and bioengineering, and has been developed by the authors for classes they
teach at MIT and the University of Minnesota.
The third edition of Transport Phenomena Fundamentals continues with its streamlined
approach to the subject of transport phenomena, based on a unified treatment of heat, mass,
and momentum transport using a balance equation approach. The new edition makes more
use of modern tools for working problems, such as COMSOL®, Maple®, and MATLAB®. It
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introduces new problems at the end of each chapter and sorts them by topic for ease of use. It
also presents new concepts to expand the utility of the text beyond chemical engineering. The
text is divided into two parts, which can be used for teaching a two-term course. Part I covers
the balance equation in the context of diffusive transport—momentum, energy, mass, and
charge. Each chapter adds a term to the balance equation, highlighting that term's effects on
the physical behavior of the system and the underlying mathematical description. Chapters
familiarize students with modeling and developing mathematical expressions based on the
analysis of a control volume, the derivation of the governing differential equations, and the
solution to those equations with appropriate boundary conditions. Part II builds on the diffusive
transport balance equation by introducing convective transport terms, focusing on partial,
rather than ordinary, differential equations. The text describes paring down the microscopic
equations to simplify the models and solve problems, and it introduces macroscopic versions
of the balance equations for when the microscopic approach fails or is too cumbersome. The
text discusses the momentum, Bournoulli, energy, and species continuity equations, including
a brief description of how these equations are applied to heat exchangers, continuous
contactors, and chemical reactors. The book also introduces the three fundamental transport
coefficients: the friction factor, the heat transfer coefficient, and the mass transfer coefficient in
the context of boundary layer theory. The final chapter covers the basics of radiative heat
transfer, including concepts such as blackbodies, graybodies, radiation shields, and
enclosures. The third edition incorporates many changes to the material and includes updated
discussions and examples and more than 70 new homework problems.
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 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.
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 III
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.

Numerical Modeling in Biomedical Engineering brings together the integrative set
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of computational problem solving tools important to biomedical engineers.
Through the use of comprehensive homework exercises, relevant examples and
extensive case studies, this book integrates principles and techniques of
numerical analysis. Covering biomechanical phenomena and physiologic, cell
and molecular systems, this is an essential tool for students and all those
studying biomedical transport, biomedical thermodynamics & kinetics and
biomechanics. Supported by Whitaker Foundation Teaching Materials Program;
ABET-oriented pedagogical layout Extensive hands-on homework exercises
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.
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.
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
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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.
Integrating nonequilibrium thermodynamics and kinetic theory, this unique text
presents a novel approach to the subject of transport phenomena.
Transport Phenomena in Biological SystemsPrentice Hall
The study of kinetic equations related to gases, semiconductors, photons, traffic
flow, and other systems has developed rapidly in recent years because of its role
as a mathematical tool in areas such as engineering, meteorology, biology,
chemistry, materials science, nanotechnology, and pharmacy. Written by leading
specialists in their respective fields, this book presents an overview of recent
developments in the field of mathematical kinetic theory with a focus on modeling
complex systems, emphasizing both mathematical properties and their physical
meaning. Transport Phenomena and Kinetic Theory is an excellent self-study
reference for graduate students, researchers, and practitioners working in pure
and applied mathematics, mathematical physics, and engineering. The work may
be used in courses or seminars on selected topics in transport phenomena or
applications of the Boltzmann equation.
Modeling of Microscale Transport in Biological Processes provides a
compendium of recent advances in theoretical and computational modeling of
biotransport phenomena at the microscale. The simulation strategies presented
range from molecular to continuum models and consider both numerical and
exact solution method approaches to coupled systems of equations. The
biological processes covered in this book include digestion, molecular transport,
microbial swimming, cilia mediated flow, microscale heat transfer, micro-vascular
flow, vesicle dynamics, transport through bio-films and bio-membranes, and
microscale growth dynamics. The book is written for an advanced academic
research audience in the fields of engineering (encompassing biomedical,
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chemical, biological, mechanical, and electrical), biology and mathematics.
Although written for, and by, expert researchers, each chapter provides a strong
introductory section to ensure accessibility to readers at all levels. Features
recent developments in theoretical and computational modeling for clinical
researchers and engineers Furthers researcher understanding of fluid flow in
biological media and focuses on biofluidics at the microscale Includes chapters
expertly authored by internationally recognized authorities in the fundamental and
applied fields that are associated with microscale transport in living media
Introduction to Biotransport Principles is a concise text covering the fundamentals of
biotransport, including biological applications of: fluid, heat, and mass transport.
Never HIGHLIGHT a Book Again! Virtually all of the testable terms, concepts, persons,
places, and events from the textbook are included. Cram101 Just the FACTS101
studyguides give all of the outlines, highlights, notes, and quizzes for your textbook with
optional online comprehensive practice tests. Only Cram101 is Textbook Specific.
Accompanys: 9780131569881 .
Explores the role of quantum mechanics in biology for advanced undergraduate and
graduate students in physics, biology and chemistry.
Heat Transfer and Fluid Flow in Biological Processes covers emerging areas in fluid
flow and heat transfer relevant to biosystems and medical technology. This book uses
an interdisciplinary approach to provide a comprehensive prospective on biofluid
mechanics and heat transfer advances and includes reviews of the most recent
methods in modeling of flows in biological media, such as CFD. Written by
internationally recognized researchers in the field, each chapter provides a strong
introductory section that is useful to both readers currently in the field and readers
interested in learning more about these areas. Heat Transfer and Fluid Flow in
Biological Processes is an indispensable reference for professors, graduate students,
professionals, and clinical researchers in the fields of biology, biomedical engineering,
chemistry and medicine working on applications of fluid flow, heat transfer, and
transport phenomena in biomedical technology. Provides a wide range of biological and
clinical applications of fluid flow and heat transfer in biomedical technology Covers
topics such as electrokinetic transport, electroporation of cells and tissue dialysis, inert
solute transport (insulin), thermal ablation of cancerous tissue, respiratory therapies,
and associated medical technologies Reviews the most recent advances in modeling
techniques
A textbook for graduate or advanced undergraduate students who have had some
exposure to biology though the fundamentals are reviewed but no previous experience
with mass and momentum transport or chemical kinetics. It integrates biological and
engineering concepts to develop transport equations, an
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.
A unique, accessible guide to the application of engineering methods to biological
systems. Presenting for the first time a practical, design-oriented, interdisciplinary
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approach to transport phenomena involving biological systems, Biological Process
Engineering emphasizes the common aspects of the three main transport processesfluid flow, heat transfer, and mass transfer. In clear and simple terms, it explores the
relevance of these processes to broadly defined biological systems such as the growth
of microbes in bioreactors, the leaching of pollutants into groundwater, and the
chemistry of food manufacturing. Reaching well beyond standard applications in
medicine and the environment to areas of biotechnology, aquaculture, agriculture, and
food processing, this book promotes analogical thinking that will lead to creative
solutions. While keeping the mathematics to a minimum, it explains principles of
effective system modeling and demonstrates a wide variety of problem-solving
techniques. Readers will find: * Systems diagrams comparing and contrasting different
transport processes * Biological examples for all types of systems, including metabolic
pathways, locomotion, reproduction, responses to thermal conditions, and more *
Numerous design charts and procedures * An extensive collection of tables of
parameter values, not found in any other text. An ideal undergraduate text for biological
engineering students taking courses in transport processes, Biological Process
Engineering is also an excellent reference for practicing engineers. It introduces the
reader to diverse biological phenomena, serves as a stepping-stone to more theoretical
topics, and provides important insights into the fast-growing arena of biological
engineering.
Nano and Bio Heat Transfer and Fluid Flow focuses on the use of nanoparticles for bio
application and bio-fluidics from an engineering perspective. It introduces the
mechanisms underlying thermal and fluid interaction of nanoparticles with biological
systems. This book will help readers translate theory into real world applications, such
as drug delivery and lab-on-a-chip. The content covers how transport at the nano-scale
differs from the macro-scale, also discussing what complications can arise in a biologic
system at the nano-scale. It is ideal for students and early career researchers,
engineers conducting experimental work on relevant applications, or those who develop
computer models to investigate/design these systems. Content coverage includes
biofluid mechanics, transport phenomena, micro/nano fluid flows, and heat transfer.
Discusses nanoparticle applications in drug delivery Covers the engineering
fundamentals of bio heat transfer and fluid flow Explains how to simulate, analyze, and
evaluate the transportation of heat and mass problems in bio-systems
Introductory Biomechanics is a new, integrated text written specifically for engineering
students. It provides a broad overview of this important branch of the rapidly growing
field of bioengineering. A wide selection of topics is presented, ranging from the
mechanics of single cells to the dynamics of human movement. No prior biological
knowledge is assumed and in each chapter, the relevant anatomy and physiology are
first described. The biological system is then analyzed from a mechanical viewpoint by
reducing it to its essential elements, using the laws of mechanics and then tying
mechanical insights back to biological function. This integrated approach provides
students with a deeper understanding of both the mechanics and the biology than from
qualitative study alone. The text is supported by a wealth of illustrations, tables and
examples, a large selection of suitable problems and hundreds of current references,
making it an essential textbook for any biomechanics course.
The fourth edition of Transport Phenomena Fundamentals continues with its
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streamlined approach to the subject, based on a unified treatment of heat, mass, and
momentum transport using a balance equation approach. The new edition includes
more worked examples within each chapter and adds confidence-building problems at
the end of each chapter. Some numerical solutions are included in an appendix for
students to check their comprehension of key concepts. Additional resources online
include exercises that can be practiced using a wide range of software programs
available for simulating engineering problems, such as, COMSOL®, Maple®, Fluent,
Aspen, Mathematica, Python and MATLAB®, lecture notes, and past exams. This
edition incorporates a wider range of problems to expand the utility of the text beyond
chemical engineering. The text is divided into two parts, which can be used for teaching
a two-term course. Part I covers the balance equation in the context of diffusive
transport—momentum, energy, mass, and charge. Each chapter adds a term to the
balance equation, highlighting that term's effects on the physical behavior of the system
and the underlying mathematical description. Chapters familiarize students with
modeling and developing mathematical expressions based on the analysis of a control
volume, the derivation of the governing differential equations, and the solution to those
equations with appropriate boundary conditions. Part II builds on the diffusive transport
balance equation by introducing convective transport terms, focusing on partial, rather
than ordinary, differential equations. The text describes paring down the full,
microscopic equations governing the phenomena to simplify the models and develop
engineering solutions, and it introduces macroscopic versions of the balance equations
for use where the microscopic approach is either too difficult to solve or would yield
much more information that is actually required. The text discusses the momentum,
Bernoulli, energy, and species continuity equations, including a brief description of how
these equations are applied to heat exchangers, continuous contactors, and chemical
reactors. The book introduces the three fundamental transport coefficients: the friction
factor, the heat transfer coefficient, and the mass transfer coefficient in the context of
boundary layer theory. Laminar flow situations are treated first followed by a discussion
of turbulence. The final chapter covers the basics of radiative heat transfer, including
concepts such as blackbodies, graybodies, radiation shields, and enclosures.
Thermodynamic Approaches in Engineering Systems responds to the need for a
synthesizing volume that throws light upon the extensive field of thermodynamics from
a chemical engineering perspective that applies basic ideas and key results from the
field to chemical engineering problems. This book outlines and interprets the most
valuable achievements in applied non-equilibrium thermodynamics obtained within the
recent fifty years. It synthesizes nontrivial achievements of thermodynamics in
important branches of chemical and biochemical engineering. Readers will gain an
update on what has been achieved, what new research problems could be stated, and
what kind of further studies should be developed within specialized research. Presents
clearly structured chapters beginning with an introduction, elaboration of the process,
and results summarized in a conclusion Written by a first-class expert in the field of
advanced methods in thermodynamics Provides a synthesis of recent thermodynamic
developments in practical systems Presents very elaborate literature discussions from
the past fifty years
Transport in Biological Media is a solid resource of mathematical models for
researchers across a broad range of scientific and engineering problems such as the
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effects of drug delivery, chemotherapy, or insulin intake to interpret transport
experiments in areas of cutting edge biological research. A wide range of emerging
theoretical and experimental mathematical methodologies are offered by biological
topic to appeal to individual researchers to assist them in solving problems in their
specific area of research. Researchers in biology, biophysics, biomathematics,
chemistry, engineers and clinical fields specific to transport modeling will find this
resource indispensible. Provides detailed mathematical model development to interpret
experiments and provides current modeling practices Provides a wide range of
biological and clinical applications Includes physiological descriptions of models
Natural phenomena consist of simultaneously occurring transport processes and
chemical reactions. These processes may interact with each other and may lead to selforganized structures, fluctuations, instabilities, and evolutionary systems.
Nonequilibrium Thermodynamics, Third Edition emphasizes the unifying role of
thermodynamics in analyzing the natural phenomena. This third edition updates and
expands on the first and second editions by focusing on the general balance equations
for coupled processes of physical, chemical, and biological systems. The new edition
contains a new chapter on stochastic approaches to include the statistical
thermodynamics, mesoscopic nonequilibrium thermodynamics, fluctuation theory,
information theory, and modeling the coupled biochemical systems in thermodynamic
analysis. This new addition also comes with more examples and practice problems.
Informs and updates on all the latest developments in the field Contributions from
leading authorities and industry experts A useful text for seniors and graduate students
from diverse engineering and science programs to analyze some nonequilibrium,
coupled, evolutionary, stochastic, and dissipative processes Highlights fundamentals of
equilibrium thermodynamics, transport processes and chemical reactions Expands the
theory of nonequilibrium thermodynamics and its use in coupled transport processes
and chemical reactions in physical, chemical, and biological systems Presents a unified
analysis for transport and rate processes in various time and space scales Discusses
stochastic approaches in thermodynamic analysis including fluctuation and information
theories Has 198 fully solved examples and 287 practice problems An Instructor
Resource containing the Solution Manual can be obtained from the author:
ydemirel2@unl.edu
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