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Biotransport Principles And Applications Solutions
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.
Designed for senior undergraduate or first-year graduate students in biomedical
engineering, Biofluid Mechanics: The Human Circulation, Second Edition teaches
students how fluid mechanics is applied to the study of the human circulatory system.
Reflecting changes in the field since the publication of its predecessor, this second
edition has been extensively revised and updated. New to the Second Edition Improved
figures and additional examples More problems at the end of each chapter A chapter
on the computational fluid dynamic analysis of the human circulation, which reflects the
rapidly increasing use of computational simulations in research and clinical arenas
Drawing on each author’s experience teaching courses on cardiovascular fluid
mechanics, the book begins with introductory material on fluid and solid mechanics as
well as a review of cardiovascular physiology pertinent to the topics covered in
subsequent chapters. The authors then discuss fluid mechanics in the human
circulation, primarily applied to blood flow at the arterial level. They also cover vascular
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implants and measurements in the cardiovascular system.
Biomechanics: Principles and Applications offers a definitive, comprehensive review of
this rapidly growing field, including recent advancements made by biomedical
engineers to the understanding of fundamental aspects of physiologic function in
health, disease, and environmental extremes. The chapters, each by a recognized
leader in the field, addr
Both broad and deep in coverage, Rubenstein shows that fluid mechanics principles
can be applied not only to blood circulation, but also to air flow through the lungs, joint
lubrication, intraocular fluid movement and renal transport. Each section initiates
discussion with governing equations, derives the state equations and then shows
examples of their usage. Clinical applications, extensive worked examples, and
numerous end of chapter problems clearly show the applications of fluid mechanics to
biomedical engineering situations. A section on experimental techniques provides a
springboard for future research efforts in the subject area. Uses language and math
that is appropriate and conducive for undergraduate learning, containing many worked
examples and end of chapter problems All engineering concepts and equations are
developed within a biological context Covers topics in the traditional biofluids
curriculum, as well as addressing other systems in the body that can be described by
biofluid mechanics principles, such as air flow through the lungs, joint lubrication,
intraocular fluid movement, and renal transport Clinical applications are discussed
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throughout the book, providing practical applications for the concepts discussed.
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
An introduction to the mathematical concepts and techniques needed for the
construction and analysis of models in molecular systems biology. Systems techniques
are integral to current research in molecular cell biology, and system-level
investigations are often accompanied by mathematical models. These models serve as
working hypotheses: they help us to understand and predict the behavior of complex
systems. This book offers an introduction to mathematical concepts and techniques
needed for the construction and interpretation of models in molecular systems biology.
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It is accessible to upper-level undergraduate or graduate students in life science or
engineering who have some familiarity with calculus, and will be a useful reference for
researchers at all levels. The first four chapters cover the basics of mathematical
modeling in molecular systems biology. The last four chapters address specific
biological domains, treating modeling of metabolic networks, of signal transduction
pathways, of gene regulatory networks, and of electrophysiology and neuronal action
potentials. Chapters 3–8 end with optional sections that address more specialized
modeling topics. Exercises, solvable with pen-and-paper calculations, appear
throughout the text to encourage interaction with the mathematical techniques. More
involved end-of-chapter problem sets require computational software. Appendixes
provide a review of basic concepts of molecular biology, additional mathematical
background material, and tutorials for two computational software packages (XPPAUT
and MATLAB) that can be used for model simulation and analysis.
The mixing of liquids, solids and gases is one of the most commonunit operations in the
food industry. Mixing increases thehomogeneity of a system by reducing non-uniformity
or gradients incomposition, properties or temperature. Secondary objectives ofmixing
include control of rates of heat and mass transfer,reactions and structural changes. In
food processing applications,additional mixing challenges include sanitary design,
complexrheology, desire for continuous processing and the effects ofmixing on final
product texture and sensory profiles. Mixing ensures delivery of a product with constant
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properties. Forexample, consumers expect all containers of soups, breakfastcereals,
fruit mixes, etc to contain the same amount of eachingredient. If mixing fails to achieve
the requiredproduct yield, quality, organoleptic or functional attributes,production costs
may increase significantly. This volume brings together essential information on
theprinciples and applications of mixing within food processing. Whilethere are a
number of creditable references covering generalmixing, such publications tend to be
aimed at the chemical industryand so topics specific to food applications are often
neglected.Chapters address the underlying principles of mixing, equipmentdesign,
novel monitoring techniques and the numerical techniquesavailable to advance the
scientific understanding of food mixing.Food mixing applications are described in detail.
The book will be useful for engineers and scientists who need tospecify and select
mixing equipment for specific processingapplications and will assist with the
identification and solving ofthe wide range of mixing problems that occur in the
food,pharmaceutical and bioprocessing industries. It will also be ofinterest to those who
teach, study and research food science andfood engineering.
This book is written for those who would like to advance their knowledge beyond an
introductory level of biomaterials or materials science and engineering. This requires
one to understand more fully the science of materials, which is, of course, the
foundation of biomaterials. The subject matter of this book may be divided into three
parts: (1) fundamental structure-property relationships of man-made materials
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(Chapters 2-5) and natural biological materials, including biocompatibility (Chapters 6
and 7); (2) metallic, ceramic, and polymeric implant materials (Chapters 8-10); and (3)
actual prostheses (Chapters 11 and 12). This manuscript was initially organized at
Clemson University as classnotes for an introductory graduate course on biomaterials.
Since then it has been revised and corrected many times based on experience with
graduate students at Clemson and at Tulane University, where I taught for two years,
1981-1983, before joining the University of Iowa. I would like to thank the many people
who helped me to finish this book; my son Y oon Ho, who typed all of the manuscript
into the Apple Pie word processor; my former graduate students, M. Ackley Loony, W.
Barb, D. N. Bingham, D. R. Clarke, J. P. Davies, M. F. DeMane, B. J. Kelly, K. W.
Markgraf, N. N. Salman, W. J. Whatley, and S. o. Young; and my colleagues, Drs. W.
Cooke, D. D. Moyle (Clemson G. H. Kenner (University of Utah), F. University), W. C.
Van Buskirk (Tulane University), and Y.
Introduction to Biotransport Principles is a concise text covering the fundamentals of
biotransport, including biological applications of: fluid, heat, and mass transport.
Part medicine, part biology, and part engineering, biomedicine and bioengineering are by their
nature hybrid disciplines. To make these disciplines work, engineers need to speak "medicine,"
and clinicians and scientists need to speak "engineering." Building a bridge between these two
worlds, Biofluid Mechanics: The Human Circulation integrates fluid and solid mechanics
relationships and cardiovascular physiology. The book focuses on blood rheology, steady and
unsteady flow models in the arterial circulation, and fluid mechanics through native heart
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valves. The authors delineate the relationship between fluid mechanics and the development
of arterial diseases in the coronary, carotid, and ileo-femoral arteries. They go on to elucidate
methods used to evaluate the design of circulatory implants such as artificial heart valves,
stents, and vascular grafts. The book covers design requirements for the development of an
ideal artificial valve, including a discussion of the currently available mechanical and
bioprosthetic valves. It concludes with a detailed description of common fluid mechanical
measurements used for diagnosing arterial and valvular diseases as well as research studies
that examine the possible interactions between hemodynamics and arterial disease. Drawing
on a wide range of material, the authors cover both theory and practical applications. The book
breaks down fluid mechanics into key definitions and specific properties and then uses these
pieces to construct a solid foundation for analyzing biofluid mechanics in both normal and
diseased conditions.
This is the most comprehensive introductory graduate or advanced undergraduate text in fluid
mechanics available. It builds from the fundamentals, often in a very general way, to
widespread applications to technology and geophysics. In most areas, an understanding of this
book can be followed up by specialized monographs and the research literature. The material
added to this new edition will provide insights gathered over 45 years of studying fluid
mechanics. Many of these insights, such as universal dimensionless similarity scaling for the
laminar boundary layer equations, are available nowhere else. Likewise for the generalized
vector field derivatives. Other material, such as the generalized stream function treatment,
shows how stream functions may be used in three-dimensional flows. The CFD chapter
enables computations of some simple flows and provides entrée to more advanced literature.
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*New and generalized treatment of similar laminar boundary layers. *Generalized treatment of
streamfunctions for three-dimensional flow . *Generalized treatment of vector field derivatives.
*Expanded coverage of gas dynamics. *New introduction to computational fluid dynamics.
*New generalized treatment of boundary conditions in fluid mechanics. *Expanded treatment of
viscous flow with more examples.
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.
This book offers a fundamental and practical introduction to the use of computational methods.
A thorough discussion of practical aspects of the subject is presented in a consistent manner,
and the level of treatment is rigorous without being unnecessarily abstract. Each chapter ends
with bibliographic information and exercises.
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
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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.
Appropriate for one-year transport phenomena (also called transport processes) and
separation processes course. First semester covers fluid mechanics, heat and mass transfer;
second semester covers separation process principles (includes unit operations). The title of
this Fourth Edition has been changed from Transport Processes and Unit Operations to
Transport Processes and Separation Process Principles (Includes Unit Operations). This was
done because the term Unit Operations has been largely superseded by the term Separation
Processes which better reflects the present modern nomenclature being used. The main
objectives and the format of the Fourth Edition remain the same. The sections on momentum
transfer have been greatly expanded, especially in the sections on fluidized beds, flow meters,
mixing, and non-Newtonian fluids. Material has been added to the chapter on mass transfer.
The chapters on absorption, distillation, and liquid-liquid extraction have also been enlarged.
More new material has been added to the sections on ion exchange and crystallization. The
chapter on membrane separation processes has been greatly expanded especially for gasmembrane theory.
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
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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.
This updated edition of an Artech House classic introduces readers to the importance of
engineering in medicine. Bioelectrical phenomena, principles of mass and momentum
transport to the analysis of physiological systems, the importance of mechanical analysis in
biological tissues/ organs and biomaterial selection are discussed in detail. Readers learn
about the concepts of using living cells in various therapeutics and diagnostics, compartmental
modeling, and biomedical instrumentation. The book explores fluid mechanics, strength of
materials, statics and dynamics, basic thermodynamics, electrical circuits, and material
science. A significant number of numerical problems have been generated using data from
recent literature and are given as examples as well as exercise problems. These problems
provide an opportunity for comprehensive understanding of the basic concepts, cutting edge
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technologies and emerging challenges. Describing the role of engineering in medicine today,
this comprehensive volume covers a wide range of the most important topics in this
burgeoning field. Moreover, you find a thorough treatment of the concept of using living cells in
various therapeutics and diagnostics. Structured as a complete text for students with some
engineering background, the book also makes a valuable reference for professionals new to
the bioengineering field. This authoritative textbook features numerous exercises and problems
in each chapter to help ensure a solid understanding of the material.
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.
Circuits, Signals and Systems for Bioengineers: A MATLAB-Based Introduction, Third Edition,
guides the reader through the electrical engineering principles that can be applied to biological
systems. It details the basic engineering concepts that underlie biomedical systems, medical
devices, biocontrol and biomedical signal analysis, providing a solid foundation for students in
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important bioengineering concepts. Fully revised and updated to better meet the needs of
instructors and students, the third edition introduces and develops concepts through
computational methods that allow students to explore operations, such as correlations,
convolution, the Fourier transform and the transfer function. New chapters have been added
on image analysis, noise, stochastic processes and ergodicity, and new medical examples and
applications are included throughout the text. Covers current applications in biocontrol, with
examples from physiological systems modeling, such as the respiratory system Includes
revised material throughout, with improved clarity of presentation and more biological,
physiological and medical examples and applications Includes a new chapter on noise,
stochastic processes, non-stationary and ergodicity Includes a separate new chapter featuring
expanded coverage of image analysis Includes support materials, such as solutions, lecture
slides, MATLAB data and functions needed to solve the problems
This unique resource offers over 200 well-tested bioengineering problems for teaching and
examinations. Solutions are available to instructors online.
This text identifies common mistakes and challenges in food preservation in developing
countries, offering solutions which can play a significant role in reducing food waste in these
countries. The book offers critical analysis of current preservation techniques for fruits and
vegetables, meat, fish, dairy, and grain, identifying key mistakes and challenges and proposing
effective solutions. Feasibility tests for implementing these innovative approaches are also
presented. A well-rounded study of the various causes of food waste in developing nations,
this book plays a key role in bringing effective food preservation methods to the developing
world. Food Preservation in Developing Countries: Challenges and solutions studies common
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food preservation techniques for fruits and vegetables, fish, meat, dairy, and grains, pinpointing
the areas where waste occurs due to transportation, contamination, and low quality post
processing. Innovative potential solutions are presented, including the feasibility of
implementation of these advanced preservation techniques. The book takes a critical look at
barriers to proper food preservation in these regions and offers practical solutions which can
be implemented in a cost effective and timely manner. With almost one third of the world's food
supply wasted each year and 13% of the world's inhabitants going hungry, this is an incredibly
important and timely text.
The Encyclopedia of Medical Robotics combines contributions in four distinct areas of Medical
robotics, namely: Minimally Invasive Surgical Robotics, Micro and Nano Robotics in Medicine,
Image-guided Surgical Procedures and Interventions, and Rehabilitation Robotics. The volume
on Minimally Invasive Surgical Robotics focuses on robotic technologies geared towards
challenges and opportunities in minimally invasive surgery and the research, design,
implementation and clinical use of minimally invasive robotic systems. The volume on Micro
and Nano robotics in Medicine is dedicated to research activities in an area of emerging
interdisciplinary technology that is raising new scientific challenges and promising revolutionary
advancement in applications such as medicine and biology. The size and range of these
systems are at or below the micrometer scale and comprise assemblies of micro and
nanoscale components. The volume on Image-guided Surgical Procedures and Interventions
focuses primarily on the use of image guidance during surgical procedures and the challenges
posed by various imaging environments and how they related to the design and development
of robotic systems as well as their clinical applications. This volume also has significant
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contributions from the clinical viewpoint on some of the challenges in the domain of imageguided interventions. Finally, the volume on Rehabilitation Robotics is dedicated to the state-ofthe-art of an emerging interdisciplinary field where robotics, sensors, and feedback are used in
novel ways to re-learn, improve, or restore functional movements in humans. Volume 1,
Minimally Invasive Surgical Robotics, focuses on an area of robotic applications that was
established in the late 1990s, after the first robotics-assisted minimally invasive surgical
procedure. This area has since received significant attention from industry and researchers.
The teleoperated and ergonomic features of these robotic systems for minimally invasive
surgery (MIS) have been able to reduce or eliminate most of the drawbacks of conventional
(laparoscopic) MIS. Robotics-assisted MIS procedures have been conducted on over 3 million
patients to date — primarily in the areas of urology, gynecology and general surgery using the
FDA approved da Vinci® surgical system. The significant commercial and clinical success of
the da Vinci® system has resulted in substantial research activity in recent years to reduce
invasiveness, increase dexterity, provide additional features such as image guidance and
haptic feedback, reduce size and cost, increase portability, and address specific clinical
procedures. The area of robotic MIS is therefore in a state of rapid growth fueled by new
developments in technologies such as continuum robotics, smart materials, sensing and
actuation, and haptics and teleoperation. An important need arising from the incorporation of
robotic technology for surgery is that of training in the appropriate use of the technology, and in
the assessment of acquired skills. This volume covers the topics mentioned above in four
sections. The first section gives an overview of the evolution and current state the da Vinci®
system and clinical perspectives from three groups who use it on a regular basis. The second
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focuses on the research, and describes a number of new developments in surgical robotics
that are likely to be the basis for the next generation of robotic MIS systems. The third deals
with two important aspects of surgical robotic systems — teleoperation and haptics (the sense
of touch). Technology for implementing the latter in a clinical setting is still very much at the
research stage. The fourth section focuses on surgical training and skills assessment
necessitated by the novelty and complexity of the technologies involved and the need to
provide reliable and efficient training and objective assessment in the use of robotic MIS
systems. In Volume 2, Micro and Nano Robotics in Medicine, a brief historical overview of the
field of medical nanorobotics as well as the state-of-the-art in the field is presented in the
introductory chapter. It covers the various types of nanorobotic systems, their applications and
future directions in this field. The volume is divided into three themes related to medical
applications. The first theme describes the main challenges of microrobotic design for
propulsion in vascular media. Such nanoscale robotic agents are envisioned to revolutionize
medicine by enabling minimally invasive diagnostic and therapeutic procedures. To be useful,
nanorobots must be operated in complex biological fluids and tissues, which are often difficult
to penetrate. In this section, a collection of four papers review the potential medical
applications of motile nanorobots, catalytic-based propelling agents, biologically-inspired
microrobots and nanoscale bacteria-enabled autonomous drug delivery systems. The second
theme relates to the use of micro and nanorobots inside the body for drug-delivery and surgical
applications. A collection of six chapters is presented in this segment. The first chapter reviews
the different robot structures for three different types of surgery, namely laparoscopy,
catheterization, and ophthalmic surgery. It highlights the progress of surgical microrobotics
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toward intracorporeally navigated mechanisms for ultra-minimally invasive interventions. Then,
the design of different magnetic actuation platforms used in micro and nanorobotics are
described. An overview of magnetic actuation-based control methods for microrobots, with
eventually biomedical applications, is also covered in this segment. The third theme discusses
the various nanomanipulation strategies that are currently used in biomedicine for cell
characterization, injection, fusion and engineering. In-vitro (3D) cell culture has received
increasing attention since it has been discovered to provide a better simulation environment of
in-vivo cell growth. Nowadays, the rapid progress of robotic technology paves a new path for
the highly controllable and flexible 3D cell assembly. One chapter in this segment discusses
the applications of micro-nano robotic techniques for 3D cell culture using engineering
approaches. Because cell fusion is important in numerous biological events and applications,
such as tissue regeneration and cell reprogramming, a chapter on robotic-tweezers cell
manipulation system to achieve precise laser-induced cell fusion using optical trapping has
been included in this volume. Finally, the segment ends with a chapter on the use of novel
MEMS-based characterization of micro-scale tissues instead of mechanical characterization for
cell lines studies. Volume 3, Image-guided Surgical Procedures and Interventions, focuses on
several aspects ranging from understanding the challenges and opportunities in this domain, to
imaging technologies, to image-guided robotic systems for clinical applications. The volume
includes several contributions in the area of imaging in the areas of X-Ray fluoroscopy, CT,
PET, MR Imaging, Ultrasound imaging, and optical coherence tomography. Ultrasound-based
diagnostics and therapeutics as well as ultrasound-guided planning and navigation are also
included in this volume in addition to multi-modal imaging techniques and its applications to
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surgery and various interventions. The application of multi-modal imaging and fusion in the
area of prostate biopsy is also covered. Imaging modality compatible robotic systems, sensors
and actuator technologies for use in the MRI environment are also included in this work., as is
the development of the framework incorporating image-guided modeling for surgery and
intervention. Finally, there are several chapters in the clinical applications domain covering
cochlear implant surgery, neurosurgery, breast biopsy, prostate cancer treatment,
endovascular interventions, neurovascular interventions, robotic capsule endoscopy, and MRIguided neurosurgical procedures and interventions. Volume 4, Rehabilitation Robotics, is
dedicated to the state-of-the-art of an emerging interdisciplinary field where robotics, sensors,
and feedback are used in novel ways to relearn, improve, or restore functional movements in
humans. This volume attempts to cover a number of topics relevant to the field. The first
section addresses an important activity in our daily lives: walking, where the neuromuscular
system orchestrates the gait, posture, and balance. Conditions such as stroke, vestibular
deficits, or old age impair this important activity. Three chapters on robotic training, gait
rehabilitation, and cooperative orthoses describe the current works in the field to address this
issue. The second section covers the significant advances in and novel designs of soft
actuators and wearable systems that have emerged in the area of prosthetic lower limbs and
ankles in recent years, which offer potential for both rehabilitation and human augmentation.
These are described in two chapters. The next section addresses an important emphasis in the
field of medicine today that strives to bring rehabilitation out from the clinic into the home
environment, so that these medical aids are more readily available to users. The current stateof-the-art in this field is described in a chapter. The last section focuses on rehab devices for
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the pediatric population. Their impairments are life-long and rehabilitation robotics can have an
even bigger impact during their lifespan. In recent years, a number of new developments have
been made to promote mobility, socialization, and rehabilitation among the very young: the
infants and toddlers. These aspects are summarized in two chapters of this volume.
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, 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
Fundamentals of Biomechanics introduces the exciting world of how human movement is
created and how it can be improved. Teachers, coaches and physical therapists all use
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biomechanics to help people improve movement and decrease the risk of injury. The book
presents a comprehensive review of the major concepts of biomechanics and summarizes
them in nine principles of biomechanics. Fundamentals of Biomechanics concludes by showing
how these principles can be used by movement professionals to improve human movement.
Specific case studies are presented in physical education, coaching, strength and conditioning,
and sports medicine.
This volume constitutes 30 papers presented at a conference entitled Biotransport 98:
International Symposium on Heat and Mass Transfer in Biological and Medical Engineering,
held by the International Centre of Heat and Mass Transport on June 8-12 in Kuadasi, Turkey."
Describing the role of engineering in medicine today, this comprehensive volume covers a
wide range of the most important topics in this burgeoning field. Supported with over 145
illustrations, the book discusses bioelectrical systems, mechanical analysis of biological tissues
and organs, biomaterial selection, compartmental modeling, and biomedical instrumentation.
Moreover, you find a thorough treatment of the concept of using living cells in various
therapeutics and diagnostics. Structured as a complete text for students with some engineering
background, the book also makes a valuable reference for professionals new to the
bioengineering field. This authoritative textbook features numerous exercises and problems in
each chapter to help ensure a solid understanding of the material.
Transport phenomena are the physical forces and processes by which energy and mass are
moved into, out of, and throughout a system. Systems that are changing from one state
(phase) to another, such as liquid to gas, are said to be "multiphase." This advanced text, for
the first time, teaches the fundamentals of transport phenomena, including the relevant
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thermodynamics and kinetics, in the context of multiphase systems. Students will find this an
accessible guide to the understanding of an often dauntingly complex subject, with ample
worked-out examples taken from real-life engineering problems and helpful end-of-chapter
problems to help reinforce abstract concepts. *Develops and understanding of the thermal and
physical behavior of multiphase systems *Reviews underlying thermodynamics, including
thermal equilibria and stability, thermodynamics of surfaces *Covers all types of phase
changes, including melting and solidification, sublimation and vapor deposition, boiling,
condensation, and evaporation *Ample end-of-chapter problems *Solutions Manual
Edited by prominent researchers and with contributions from experts in their individual areas,
Intelligent Energy Field Manufacturing: Interdisciplinary Process Innovations explores a new
philosophy of engineering. An in-depth introduction to Intelligent Energy Field Manufacturing
(EFM), this book explores a fresh engineering methodology that not only integrates but goes
beyond methodologies such as Design for Six Sigma, Lean Manufacturing, Concurrent
Engineering, TRIZ, green and sustainable manufacturing, and more. This book gives a
systematic introduction to classic non-mechanical manufacturing processes as well as offering
big pictures of some technical frontiers in modern engineering. The book suggests that any
manufacturing process is actually a process of injecting human intelligence into the interaction
between material and the various energy fields in order to transfer the material into desired
configurations. It discusses technological innovation, dynamic M-PIE flows, the generalities of
energy fields, logic functional materials and intelligence, the open scheme of intelligent EFM
implementation, and the principles of intelligent EFM. The book takes a highly interdisciplinary
approach that includes research frontiers such as micro/nano fabrication, high strain rate
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processes, laser shock forming, materials science and engineering, bioengineering, etc., in
addition to a detailed treatment of the so called "non-traditional" manufacturing processes,
which covers waterjet machining, laser material processing, ultrasonic material processing,
EDM/ECM, etc. Filled with illustrative pictures, figures, and tables that make technical
materials more absorbable, the book cuts across multiple engineering disciplines. The majority
of books in this area report the facts of proven knowledge, while the behind-the-scenes
thinking is usually neglected. This book examines the big picture of manufacturing in depth
before diving into the details of an individual process, demonstrating how innovations are
achieved. It lowers barriers to technical innovation, meets new engineering challenges, and
systematically introduces manufacturing processes.
A succinct introduction to the field of biomaterials engineering, packed with practical insights.
The steelmaking industry and its customers have benefited enormously from the many
significant technological advances of the last thirty years. As their customers become ever
more quality conscious, however, steelmakers must continue their efforts to minimize harmful
impurities, minimize as well as modify harmful nonmetallic inclusions and achieve the optimum
casting temperature, content of alloying elements, and homogeneity. These improvements can
come only through the diverse refinement processes that together comprise "secondary
steelmaking." Secondary Steelmaking: Principles and Applications reviews the scientific
fundamentals and explores the various unit processes associated with secondary steelmaking.
Synthesizing the science and its technology, the author examines the relevant reactions and
phenomena, presents an integrated picture of "clean steel" manufacture, and provides an
overview of the mathematical modeling important to process research. Solved examples,
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ample references, and summaries of recent technological advances mean that the steelmaking
industry finally has a comprehensive reference, in English, for the all-important secondary
steelmaking processes. Students and instructors, steelmakers and R & D engineers will
welcome the author's readable style, his knowledge, and his expertise, all gleaned from
decades of experience in research, academic, and industrial settings.
In recent years, the subject of mass transfer has been treated as a minor player in the larger
field of transport phenomena and taken a back seat to its more mature "brother," heat transfer.
Yet mass transfer is sufficiently mature as a discipline and sufficiently distinct from other
transport processes to merit a separate treatment, particularly one that does not overwhelm
readers with an abundance of high-level mathematics. Mass Transfer: Principles and
Applications takes an integrated approach that uses a wealth of real-world examples,
organizes the material according to mode of operation, and highlights the importance of
modeling. The author begins by introducing diffusion rates, Fick's Law, film theory, and mass
transfer coefficients, then develops these concepts in complementary stages. The treatment of
phase equilibria covers topics generally not addressed in thermodynamics courses, and these
concepts are then used to analyze compartmental models and staged processes as well as
continuous contact operations. The final chapter offers a concise survey of simultaneous mass
and heat transfer. Throughout the book, discussions transition smoothly between theory and
practice and clearly reflect the author's many years of engineering experience and the breadth
of mass transfer applications. Mass Transfer: Principles and Applications is a unique and
accessible treatment of this relatively complicated topic that will fill a significant gap as both a
textbook and professional reference.
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Teaches the fundamentals of mass transport with a unique approach emphasizing engineering
principles in a biomedical environment Includes a basic review of physiology, chemical
thermodynamics, chemical kinetics, mass transport, fluid mechanics and relevant
mathematical methods Teaches engineering principles and mathematical modelling useful in
the broad range of problems that students will encounter in their academic programs as well as
later on in their careers Illustrates principles with examples taken from physiology and
medicine or with design problems involving biomedical devices Stresses the simplification of
problem formulations based on key geometric and functional features that permit practical
analyses of biomedical applications Offers a web site of homework problems associated with
each chapter and solutions available to instructors Homework problems related to each
chapter are available from a supplementary website (

The field of thermal therapy has been growing tenaciously in the last few
decades. The application of heat to living tissues, from mild hyperthermia to hightemperature thermal ablation, has produced a host of well-documented genetic,
cellular, and physiological responses that are being researched intensely for
medical applications, particularly fo
How does one deal with a moving control volume? What is the best way to make
a complex biological transport problem tractable? Which principles need to be
applied to solve a given problem? How do you know if your answer makes
sense? This unique resource provides over two hundred well-tested biomedical
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engineering problems that can be used as classroom and homework
assignments, quiz material and exam questions. Questions are drawn from a
range of topics, covering fluid mechanics, mass transfer and heat transfer
applications. Driven by the philosophy that mastery of biotransport is learned by
practice, these problems aid students in developing the key skills of determining
which principles to apply and how to apply them. Each chapter starts with basic
problems and progresses to more difficult questions. Lists of material properties,
governing equations and charts provided in the appendices make this a fully selfcontained work. Solutions are provided online for instructors.
Biotransport: Principles and ApplicationsSpringer
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
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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.
Several important developments in our understanding of the chemistry of
weathering have occurred in the last few years: 1. There has been a major
breakthrough in our understanding of the mechanisms controlling the kinetics of
sil icate dissolution, and there have been major advances in computer modeling
of weathering processes. 2. There has been a growing recognition of the
importance of organic solutes in the weathering process, and hence of the interrelationships between mineral weathering and the terrestrial ecosystem. 3. The
impact of acid deposition ("acid rain") has been widely recognized. The
processes by which acid deposition is neutral ized are closely related to the
processes of normal chemical weathering; an understanding of the chemistry of
weathering is thus essential for predicting the effects of acid deposition. 4. More
high-qual ity data have become available on the chemical dynamics of smal I
watersheds and large river systems, which represent the integrated effects of
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chemical weathering.
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