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This book discusses the stability of axially moving materials, which are encountered in
process industry applications such as papermaking. A special emphasis is given to
analytical and semianalytical approaches. As preliminaries, we consider a variety of
problems across mechanics involving bifurcations, allowing to introduce the
techniques in a simplified setting. In the main part of the book, the fundamentals of the
theory of axially moving materials are presented in a systematic manner, including
both elastic and viscoelastic material models, and the connection between the beam
and panel models. The issues that arise in formulating boundary conditions specifically
for axially moving materials are discussed. Some problems involving axially moving
isotropic and orthotropic elastic plates are analyzed. Analytical free-vibration solutions
for axially moving strings with and without damping are derived. A simple model for
fluid--structure interaction of an axially moving panel is presented in detail. This book
is addressed to researchers, industrial specialists and students in the fields of
theoretical and applied mechanics, and of applied and computational mathematics. The
increasing importance of concepts from compressible fluid flow theory for aeronautical
applications makes the republication of this first-rate text particularly timely. Intended
mainly for aeronautics students, the text will also be helpful to practicing engineers
and scientists who work on problems involving the aerodynamics of compressible
fluids. Covering the general principles of gas dynamics to provide a working
understanding of the essentials of gas flow, the contents of this book form the
foundation for a study of the specialized literature and should give the necessary
background for reading original papers on the subject. Topics include introductory
concepts from thermodynamics, including entropy, reciprocity relations, equilibrium



conditions, the law of mass action and condensation; one-dimensional gasdynamics,
one-dimensional wave motion, waves in supersonic flow, flow in ducts and wind
tunnels, methods of measurement, the equations of frictionless flow, small-
perturbation theory, transonic flow, effects of viscosity and conductivity, and much
more. The text includes numerous detailed figures and several useful tables, while
concluding exercises demonstrate the application of the material in the text and outline
additional subjects. Advanced undergraduate or graduate physics and engineering
students with at least a working knowledge of calculus and basic physics will profit
immensely from studying this outstanding volume. Introductory text, geared toward
advanced undergraduate and graduate students, applies mathematics of Cartesian and
general tensors to physical field theories and demonstrates them in terms of the theory
of fluid mechanics. 1962 edition. Fundamental Mechanics of Fluids, Fourth Edition
addresses the need for an introductory text that focuses on the basics of fluid
mechanics-before concentrating on specialized areas such as ideal-fluid flow and
boundary-layer theory. Filling that void for both students and professionals working in
different branches of engineering, this versatile ins Buoyancy is one of the main forces
driving flows on our planet, especially in the oceans and atmosphere. These flows
range from buoyant coastal currents to dense overflows in the ocean, and from
avalanches to volcanic pyroclastic flows on the Earth's surface. This book brings
together contributions by leading world scientists to summarize our present
theoretical, observational, experimental and modeling understanding of buoyancy-
driven flows. Buoyancy-driven currents play a key role in the global ocean circulation
and in climate variability through their impact on deep-water formation. Buoyancy-
driven currents are also primarily responsible for the redistribution of fresh water
throughout the world's oceans. This book is an invaluable resource for advanced
students and researchers in oceanography, geophysical fluid dynamics, atmospheric
science and the wider Earth sciences who need a state-of-the-art reference on
buoyancy-driven flows. Contains Fluid Flow Topics Relevant to Every EngineerBased
on the principle that many students learn more effectively by using solved problems,
Solved Practical Problems in Fluid Mechanics presents a series of worked examples
relating fluid flow concepts to a range of engineering applications. This text integrates
simple mathematical approaches tha Introduction to Fluid Mechanics, Sixth Edition, is
intended to be used in a first course in Fluid Mechanics, taken by a range of
engineering majors. The text begins with dimensions, units, and fluid properties, and
continues with derivations of key equations used in the control-volume approach. Step-
by-step examples focus on everyday situations, and applications. These include flow
with friction through pipes and tubes, flow past various two and three dimensional
objects, open channel flow, compressible flow, turbomachinery and experimental
methods. Design projects give readers a sense of what they will encounter in industry.
A solutions manual and figure slides are available for instructors. The theory of waves
is generalized on cases when waves change medium in which they appear and
propagate. A reaction of structural elements and space objects to the dynamic actions
of the different nature, durations, and intensities is studied. It considers the effects of
transitions in the state and phase equations of media on the formation and propagation
of extreme waves as a result of power, thermal, or laser pulsed action. The influence of
cavitation and cool boiling of liquids, geometric and physical nonlinearity of walls on



containers’ strength, and the formation of extreme waves is studied. The theory can be
also used to optimize impulse technology, in particular, in the optimization of explosive
processing of sheet metal by explosion in a liquid. This book was written for
researchers and engineers, as well as graduate students in the fields of thermal fluids,
aerospace, nuclear engineering, and nonlinear waves. Dynamics of Polymeric Liquids,
Second Edition Volume 2: Kinetic Theory R. Byron Bird, Charles F. Curtiss, Robert C.
Armstrong and Ole Hassager Volume Two deals with the molecular aspects of polymer
rheology and fluid dynamics. It is the only book currently available dealing with kinetic
theory and its relation to nonlinear rheological properties. Considerable emphasis is
given to the connection between kinetic theory results and experimental data. The
second edition contains new material on the basis for molecular modeling, the
application of phase-space theory to dilute solutions, kinetic theory of melts and melt
mixtures, and network theories. 1987 (0 471-80244-1) 450 pp. 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. Fluid Mechanics: An Intermediate Approach addresses the
problems facing engineers today by taking on practical, rather than theoretical
problems. Instead of following an approach that focuses on mathematics first, this
book allows you to develop an intuitive physical understanding of various fluid flows,
including internal compressible flows with simultaneous area change, friction, heat
transfer, and rotation. Drawing on over 40 years of industry and teaching experience,
the author emphasizes physics-based analyses and quantitative predictions needed in
the state-of-the-art thermofluids research and industrial design applications. Numerous
worked-out examples and illustrations are used in the book to demonstrate various
problem-solving techniques. The book covers compressible flow with rotation, Fanno
flows, Rayleigh flows, isothermal flows, normal shocks, and oblique shocks; Bernoulli,
Euler, and Navier-Stokes equations; boundary layers; and flow separation. Includes two
value-added chapters on special topics that reflect the state of the art in design
applications of fluid mechanics Contains a value-added chapter on incompressible and
compressible flow network modeling and robust solution methods not found in any
leading book in fluid mechanics Gives an overview of CFD technology and turbulence
modeling without its comprehensive mathematical details Provides an exceptional
review and reinforcement of the physics-based understanding of incompressible and
compressible flows with many worked-out examples and problems from real-world
fluids engineering applications Fluid Mechanics: An Intermediate Approach uniquely



aids in the intuitive understanding of various fluid flows for their physics-based
analyses and quantitative predictions needed in the state-of-the-art thermofluids
research and industrial design applications. In this book fluid mechanics and
thermodynamics (F&T) are approached as interwoven, not disjoint fields. The book
starts by analyzing the creeping motion around spheres at rest: Stokes flows, the
Oseen correction and the Lagerstrom-Kaplun expansion theories are presented, as is
the homotopy analysis. 3D creeping flows and rapid granular avalanches are treated in
the context of the shallow flow approximation, and it is demonstrated that uniqueness
and stability deliver a natural transition to turbulence modeling at the zero, first order
closure level. The difference-quotient turbulence model (DQTM) closure scheme
reveals the importance of the turbulent closure schemes’ non-locality effects.
Thermodynamics is presented in the form of the first and second laws, and
irreversibility is expressed in terms of an entropy balance. Explicit expressions for
constitutive postulates are in conformity with the dissipation inequality. Gas dynamics
offer a first application of combined F&T. The book is rounded out by a chapter on
dimensional analysis, similitude, and physical experiments. Fluid mechanics is the
study of how fluids behave and interact under various forces and in various applied
situations, whether in liquid or gas state or both. The author of Advanced Fluid
Mechanics compiles pertinent information that are introduced in the more advanced
classes at the senior level and at the graduate level. “Advanced Fluid Mechanics
courses typically cover a variety of topics involving fluids in various multiple states
(phases), with both elastic and non-elastic qualities, and flowing in complex ways. This
new text will integrate both the simple stages of fluid mechanics (“Fundamentals ) with
those involving more complex parameters, including Inviscid Flow in multi-dimensions,
Viscous Flow and Turbulence, and a succinct introduction to Computational Fluid
Dynamics. It will offer exceptional pedagogy, for both classroom use and self-
instruction, including many worked-out examples, end-of-chapter problems, and actual
computer programs that can be used to reinforce theory with real-world applications.
Professional engineers as well as Physicists and Chemists working in the analysis of
fluid behavior in complex systems will find the contents of this book useful. All
manufacturing companies involved in any sort of systems that encompass fluids and
fluid flow analysis (e.g., heat exchangers, air conditioning and refrigeration, chemical
processes, etc.) or energy generation (steam boilers, turbines and internal combustion
engines, jet propulsion systems, etc.), or fluid systems and fluid power (e.g., hydraulics,
piping systems, and so on)will reap the benefits of this text. Offers detailed derivation
of fundamental equations for better comprehension of more advanced mathematical
analysis Provides groundwork for more advanced topics on boundary layer analysis,
unsteady flow, turbulent modeling, and computational fluid dynamics Includes worked-
out examples and end-of-chapter problems as well as a companion web site with
sample computational programs and Solutions Manual Retaining the features that
made previous editions perennial favorites, Fundamental Mechanics of Fluids, Third
Edition illustrates basic equations and strategies used to analyze fluid dynamics,
mechanisms, and behavior, and offers solutions to fluid flow dilemmas encountered in
common engineering applications. The new edition contains completely reworked line
drawings, revised problems, and extended end-of-chapter questions for clarification
and expansion of key concepts. Includes appendices summarizing vectors, tensors,



complex variables, and governing equations in common coordinate systems
Comprehensive in scope and breadth, the Third Edition of Fundamental Mechanics of
Fluids discusses: Continuity, mass, momentum, and energy One-, two-, and three-
dimensional flows Low Reynolds number solutions Buoyancy-driven flows Boundary
layer theory Flow measurement Surface waves Shock waves Fluid Vortices is a
comprehensive, up-to-date, research-level overview covering all salient flows in which
fluid vortices play a significant role. The various chapters have been written by
specialists from North America, Europe and Asia, making for unsurpassed depth and
breadth of coverage. Topics addressed include fundamental vortex flows (mixing layer
vortices, vortex rings, wake vortices, vortex stability, etc.), industrial and environmental
vortex flows (aero-propulsion system vortices, vortex-structure interaction,
atmospheric vortices, computational methods with vortices, etc.), and multiphase
vortex flows (free-surface effects, vortex cavitation, and bubble and particle
interactions with vortices). The book can also be recommended as an advanced
graduate-level supplementary textbook. The first nine chapters of the book are suitable
for a one-term course; chapters 10--19 form the basis for a second one-term course.
This is a collection of problems and solutions in fluid mechanics for students of all
engineering disciplines. The text is intended to support undergraduate courses and be
useful to academic tutors in supervising design projects. "With the appearance and
fast evolution of high performance materials, mechanical, chemical and process
engineers cannot perform effectively without fluid processing knowledge. The purpose
of this book is to explore the systematic application of basic engineering principles to
fluid flows that may occur in fluid processing and related activities. In Viscous Fluid
Flow, the authors develop and rationalize the mathematics behind the study of fluid
mechanics and examine the flows of Newtonian fluids. Although the material deals with
Newtonian fluids, the concepts can be easily generalized to non-Newtonian fluid
mechanics. The book contains many examples. Each chapter is accompanied by
problems where the chapter theory can be applied to produce characteristic results.
Fluid mechanics is a fundamental and essential element of advanced research, even
for those working in different areas, because the principles, the equations, the
analytical, computational and experimental means, and the purpose are common. The
theory of waves is generalized on cases of strongly nonlinear waves, multivalued
waves, and particle–waves. The appearance of these waves in various continuous
media and physical fields is explained by resonances and nonlinearity effects. Extreme
waves emerging in different artificial and natural systems from atom scale to the
Universe are explored. Vast amounts of experimental data and comparisons of them
with the results of the developed theory are presented. The book was written for
graduate students as well as for researchers and engineers in the fields of geophysics,
nonlinear wave studies, cosmology, physical oceanography, and ocean and coastal
engineering. It is designed as a professional reference for those working in the wave
analysis and modeling fields. Introduction to geologic fracture mechanics covering
geologic structural discontinuities from theoretical and field-based perspectives.
Exploring the origins and evolution of magnetic fields in planets, stars and galaxies,
this book gives a basic introduction to magnetohydrodynamics and surveys the
observational data, with particular focus on geomagnetism and solar magnetism.
Pioneering laboratory experiments that seek to replicate particular aspects of fluid



dynamo action are also described. The authors provide a complete treatment of
laminar dynamo theory, and of the mean-field electrodynamics that incorporates the
effects of random waves and turbulence. Both dynamo theory and its counterpart, the
theory of magnetic relaxation, are covered. Topological constraints associated with
conservation of magnetic helicity are thoroughly explored and major challenges are
addressed in areas such as fast-dynamo theory, accretion-disc dynamo theory and the
theory of magnetostrophic turbulence. The book is aimed at graduate-level students in
mathematics, physics, Earth sciences and astrophysics, and will be a valuable resource
for researchers at all levels. Uncover Effective Engineering Solutions to Practical
Problems With its clear explanation of fundamental principles and emphasis on real
world applications, this practical text will motivate readers to learn. The author
connects theory and analysis to practical examples drawn from engineering practice.
Readers get a better understanding of how they can apply these concepts to develop
engineering answers to various problems. By using simple examples that illustrate
basic principles and more complex examples representative of engineering
applications throughout the text, the author also shows readers how fluid mechanics is
relevant to the engineering field. These examples will help them develop problem-
solving skills, gain physical insight into the material, learn how and when to use
approximations and make assumptions, and understand when these approximations
might break down. Key Features of the Text * The underlying physical concepts are
highlighted rather than focusing on the mathematical equations. * Dimensional
reasoning is emphasized as well as the interpretation of the results. * An introduction
to engineering in the environment is included to spark reader interest. * Historical
references throughout the chapters provide readers with the rich history of fluid
mechanics. The book presents high-quality papers presented at 3rd International
Conference on Applications of Fluid Dynamics (ICAFD 2016) organized by Department
of Applied Mathematics, ISM Dhanbad, Jharkhand, India in association with Fluid
Mechanics Group, University of Botswana, Botswana. The main theme of the
Conference is "Sustainable Development in Africa and Asia in context of Fluid
Dynamics and Modeling Approaches". The book is divided into seven sections
covering all applications of fluid dynamics and their allied areas such as fluid
dynamics, nanofluid, heat and mass transfer, numerical simulations and investigations
of fluid dynamics, magnetohydrodynamics flow, solute transport modeling and water
jet, and miscellaneous. The book is a good reference material for scientists and
professionals working in the field of fluid dynamics. Retaining the features that made
previous editions perennial favorites, Fundamental Mechanics of Fluids, Third Edition
illustrates basic equations and strategies used to analyze fluid dynamics, mechanisms,
and behavior, and offers solutions to fluid flow dilemmas encountered in common
engineering applications. The new edition contains completely re Fluid Dynamics via
Examples and Solutions provides a substantial set of example problems and detailed
model solutions covering various phenomena and effects in fluids. The book is ideal as
a supplement or exam review for undergraduate and graduate courses in fluid
dynamics, continuum mechanics, turbulence, ocean and atmospheric sciences, and
related areas. It is also suitable as a main text for fluid dynamics courses with an
emphasis on learning by example and as a self-study resource for practicing scientists
who need to learn the basics of fluid dynamics. The author covers several sub-areas of



fluid dynamics, types of flows, and applications. He also includes supplementary
theoretical material when necessary. Each chapter presents the background, an
extended list of references for further reading, numerous problems, and a complete set
of model solutions. Computational Fluid Dynamics (CFD) is an important design tool in
engineering and also a substantial research tool in various physical sciences as well as
in biology. The objective of this book is to provide university students with a solid
foundation for understanding the numerical methods employed in today’s CFD and to
familiarise them with modern CFD codes by hands-on experience. It is also intended
for engineers and scientists starting to work in the field of CFD or for those who apply
CFD codes. Due to the detailed index, the text can serve as a reference handbook too.
Each chapter includes an extensive bibliography, which provides an excellent basis for
further studies. The most teachable book on incompressible flow— now fully revised,
updated, and expanded Incompressible Flow, Fourth Edition is the updated and
revised edition of Ronald Panton's classic text. It continues a respected tradition of
providing the most comprehensive coverage of the subject in an exceptionally clear,
unified, and carefully paced introduction to advanced concepts in fluid mechanics.
Beginning with basic principles, this Fourth Edition patiently develops the math and
physics leading to major theories. Throughout, the book provides a unified
presentation of physics, mathematics, and engineering applications, liberally
supplemented with helpful exercises and example problems. Revised to reflect
students' ready access to mathematical computer programs that have advanced
features and are easy to use, Incompressible Flow, Fourth Edition includes: Several
more exact solutions of the Navier-Stokes equations Classic-style Fortran programs for
the Hiemenz flow, the Psi-Omega method for entrance flow, and the laminar boundary
layer program, all revised into MATLAB A new discussion of the global vorticity
boundary restriction A revised vorticity dynamics chapter with new examples,
including the ring line vortex and the Fraenkel-Norbury vortex solutions A discussion
of the different behaviors that occur in subsonic and supersonic steady flows
Additional emphasis on composite asymptotic expansions Incompressible Flow,
Fourth Edition is the ideal coursebook for classes in fluid dynamics offered in
mechanical, aerospace, and chemical engineering programs. Intermediate Mechanics
of Materials is designed for the second course in mechanics of materials. In the first
course, the students are introduced to mechanics of materials variables, the
relationship between these variables, and the use of these variables in the
development of the simplest theories of one-dimensional structural elements of axial
rods, torsion of circular shafts, and symmetric bending of beams. Intermediate
Mechanics of Materials builds on this foundation by incorporating temperature,
material non-homogeneities, material non-linearities, and geometric complexities. This
book is independent of the one used in the learning and teaching of the first course of
mechanics of materials. The growth of new disciplines such as plastic and biomedical
engineering has increased emphasis on incorporating non-linear material behavior in
engineering design and analysis. Incorporating material non-homogeneity is also
growing with the increased use of metal matrix composites, polymer composites,
reinforced concrete, and wooden beams stiffened with steel strips and other laminated
structures. Residual stresses to increase load carrying capacity of metals,
unsymmetric bending, shear center, beam and shaft vibrations, beams on elastic



foundations, Timoshenko beams, are all complexities that are acquiring greater
significance in engineering. In Intermediate Mechanics of Materials, the author shows
the modularity of the logic, shown on the front cover of the book. The repetitive use of
this logic demonstrates the ease with which the aforementioned complexities can be
incorporated into the simple theories of the first course and used for design and
analysis of simple structures. For additional details see madhuvable.org Revised and
updated, this text provides details on intermediate concepts of potential, viscous,
incompressible and compressible flow. Material is broad-based, covering a range of
topics in an introductory manner, concentrating on the classic results rather than
attempting to include the most recent advances in the subject. This new edition
features expanded treatment of boundary layer flows, a new chapter dealing with
buoyancy-driven flows, and new problems at the end of each chapter. A solutions
manual is available (0-07-015001-X). This textbook provides engineers with the
capability, tools and confidence to solve real-world heat transfer problems. Structured
introduction covers everything the engineer needs to know: nature of fluids,
hydrostatics, differential and integral relations, dimensional analysis, viscous flows,
more. Solutions to selected problems. 760 illustrations. 1985 edition. Written in a clear
and simple style, this textbook on fluid mechanics gives equal emphasis to both
geophysical and engineering fluid mechanics. For physicists, it contains chapters on
geophysical fluid mechanics and gravity waves; for engineers, it has chapters on
aerodynamics and compressible flow. Of common interest are chapters on governing
equations, laminar flows, boundary layers, instability, and turbulence. This book also
presents topics of recent interest, such as deterministic chaos, and double-diffusive
instability. n Gives equal treatment to topics in both engineering and geophysical fluid
dynamics n Suitable as an intermediate or graduate course textbook for students in
their senior year or above n Treats topics of recent interest such as deterministic
chaos, double diffusive instability and soliton n Extensively illustrated n Contains fully
worked examples in each chapter as well as end-of-chapter problems n An instructor's
manual is available Fluid mechanics embraces engineering, science, and medicine.
This book’s logical organization begins with an introductory chapter summarizing the
history of fluid mechanics and then moves on to the essential mathematics and
physics needed to understand and work in fluid mechanics. Analytical treatments are
based on the Navier-Stokes equations. The book also fully addresses the numerical
and experimental methods applied to flows. This text is specifically written to meet the
needs of students in engineering and science. Overall, readers get a sound
introduction to fluid mechanics. This book provides a comprehensive exposition of the
theory of equilibrium thermodynamics and statistical mechanics at a level suitable for
well-prepared undergraduate students. The fundamental message of the book is that
all results in equilibrium thermodynamics and statistical mechanics follow from a
single unprovable axiom — namely, the principle of equal a priori probabilities —
combined with elementary probability theory, elementary classical mechanics, and
elementary quantum mechanics. This textbook provides a concise introduction to the
mathematical theory of fluid motion with the underlying physics. Different branches of
fluid mechanics are developed from general to specific topics. At the end of each
chapter carefully designed problems are assigned as homework, for which selected
fully worked-out solutions are provided. This book can be used for self-study, as well



as in conjunction with a course in fluid mechanics. Constitutive Equations for Polymer
Melts and Solutions presents a description of important constitutive equations for
stress and birefringence in polymer melts, as well as in dilute and concentrated
solutions of flexible and rigid polymers, and in liquid crystalline materials. The book
serves as an introduction and guide to constitutive equations, and to molecular and
phenomenological theories of polymer motion and flow. The chapters in the text
discuss topics on the flow phenomena commonly associated with viscoelasticity;
fundamental elementary models for understanding the rheology of melts, solutions of
flexible polymers, and advanced constitutive equations; melts and concentrated
solutions of flexible polymer; and the rheological properties of real liquid crystal
polymers. Chemical engineers and physicists will find the text very useful. This is the
solutions manual to Fundamental Mechanics of Fluids. The text provids material on
intermediate concepts of potential, viscous, incompressible and compressible flow.
This practical book provides instruction on how to conduct several "hands-on"
experiments for laboratory demonstration in the teaching of heat transfer and fluid
dynamics. It is an ideal resource for chemical engineering, mechanical engineering,
and engineering technology professors and instructors starting a new laboratory or in
need of cost-effective and easy to replicate demonstrations. The book details the
equipment required to perform each experiment (much of which is made up of
materials readily available is most laboratories), along with the required experimental
protocol and safety precautions. Background theory is presented for each experiment,
as well as sample data collected by students, and a complete analysis and treatment of
the data using correlations from the literature. Designed for higher level courses in
viscous fluid flow, this text presents a comprehensive treatment of the subject. This
revision retains the approach and organization for which the first edition has been
highly regarded, while bringing the material completely up-to-date. It contains new
information on the latest technological advances and includes many more applications,
thoroughly updated problems and exercises.
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