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Viscous flow is treated usually in the frame of boundarylayer theory and as two-dimensional flow. Books on
boundary layers give at most the describing equations
for three-dimensional boundary layers, and solutions
often only for some special cases. This book provides
basic principles and theoretical foundations regarding
three-dimensional attached viscous flow. Emphasis is
put on general three-dimensional attached viscous flows
and not on three-dimensional boundary layers. This
wider scope is necessary in view of the theoretical and
practical problems to be mastered in practice. The topics
are weak, strong, and global interaction, the locality
principle, properties of three-dimensional viscous flow,
thermal surface effects, characteristic properties, wall
compatibility conditions, connections between inviscid
and viscous flow, flow topology, quasi-one- and twodimensional flows, laminar-turbulent transition and
turbulence. Though the primary flight speed range is that
of civil air transport vehicles, flows past other flying
vehicles up to hypersonic speeds are also considered.
Emphasis is put on general three-dimensional attached
viscous flows and not on three-dimensional boundary
layers, as this wider scope is necessary in view of the
theoretical and practical problems that have to be
overcome in practice. The specific topics covered include
weak, strong, and global interaction; the locality principle;
properties of three-dimensional viscous flows; thermal
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surface effects; characteristic properties; wall
compatibility conditions; connections between inviscid
and viscous flows; flow topology; quasi-one- and twodimensional flows; laminar-turbulent transition; and
turbulence. Detailed discussions of examples illustrate
these topics and the relevant phenomena encountered in
three-dimensional viscous flows. The full governing
equations, reference-temperature relations for qualitative
considerations and estimations of flow properties, and
coordinates for fuselages and wings are also provided.
Sample problems with solutions allow readers to test
their understanding.
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.
Intended for readers who have taken a basic heat
transfer course and have a basic knowledge of
thermodynamics, heat transfer, fluid mechanics, and
differential equations, Convective Heat Transfer, Third
Edition provides an overview of phenomenological
convective heat transfer. This book combines
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applications of engineering with the basic concepts of
convection. It offers a clear and balanced presentation of
essential topics using both traditional and numerical
methods. The text addresses emerging science and
technology matters, and highlights biomedical
applications and energy technologies. What’s New in
the Third Edition: Includes updated chapters and two
new chapters on heat transfer in microchannels and heat
transfer with nanofluids Expands problem sets and
introduces new correlations and solved examples
Provides more coverage of numerical/computer methods
The third edition details the new research areas of heat
transfer in microchannels and the enhancement of
convective heat transfer with nanofluids. The text
includes the physical mechanisms of convective heat
transfer phenomena, exact or approximate solution
methods, and solutions under various conditions, as well
as the derivation of the basic equations of convective
heat transfer and their solutions. A complete solutions
manual and figure slides are also available for adopting
professors. Convective Heat Transfer, Third Edition is an
ideal reference for advanced research or coursework in
heat transfer, and as a textbook for senior/graduate
students majoring in mechanical engineering and
relevant engineering courses.
The GAMM-Commi ttee for Numerical Methods in Fluid
Mechanics (GAMM-Fachausschuss für Numerische
Methoden in der Strömungsmechanik) has sponsored
the organization of a GAMM Workshop dedicated to the
numerical simulation of three dimensional
incompressible unsteady viscous laminar flows to test
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Navier-Stokes solvers. The Workshop was held in Paris
from June 12th to June 14th, 1991 at the Ecole Nationale
Superieure des Arts et Metiers. Two test problems were
set up. The first one is the flow in a driven-lid
parallelepipedic cavity at Re = 3200 . The second
problem is a flow around a prolate spheroid at incidence.
These problems are challenging as fully transient
solutions are expected to show up. The difficulties for
meaningful calculations come from both space and
temporal discretizations which have to be sufficiently
accurate to resol ve detailed structures like TaylorGörtler-like vortices and the appropriate time
development. Several research teams from academia
and industry tackled the tests using different formulations
(veloci ty-pressure, vortici ty velocity), different numerical
methods (finite differences, finite volumes, finite
elements), various solution algorithms (splitting, coupled
...), various solvers (direct, iterative, semi-iterative) with
preconditioners or other numerical speed-up procedures.
The results show some scatter and achieve different
levels of efficiency. The Workshop was attended by
about 25 scientists and drove much interaction between
the participants. The contributions in these proceedings
are presented in alphabetical order according to the first
author, first for the cavi ty problem and then for the
prolate spheroid problem. No definite conclusions about
benchmark solutions can be drawn.
A review of the algorithmic features and capabilities of
the unstructured-grid flow solver USM3Dns is presented.
This code, along with the tetrahedral grid generator,
VGRIDns, is being extensively used throughout the U.S.
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for solving the Euler and Navier-Stokes equations on
complex aerodynamic problems. Spatial discretization is
accomplished by a tetrahedral cell-centered finite-volume
formulation using Roe's upwind flux difference splitting.
The fluxes are limited by either a Superbee or MinMod
limiter. Solution reconstruction within the tetrahedral cells
is accomplished with a simple, but novel,
multidimensional analytical formula. Time is advanced by
an implicit backward-Euler time-stepping scheme. Flow
turbulence effects are modeled by the Spalart-Allmaras
one-equation model, which is coupled with a wall
function to reduce the number of cells in the near-wall
region of the boundary layer. The issues of accuracy and
robustness of USM3Dns Navier-Stokes capabilities are
addressed for a flat-plate boundary layer, and a full F-16
aircraft with external stores at transonic speed.
Representing a unique approach to the study of fluid
flows, Viscous Flows demonstrates the utility of
theoretical concepts and solutions for interpreting and
predicting fluid flow in practical applications. By critically
comparing all relevant classes of theoretical solutions
with experimental data and/or general numerical
solutions, it focuses on the range of validity of theoretical
expressions rather than on their intrinsic character. This
book features extensive use of dimensional analysis on
both models and variables, and extensive development
of theoretically based correlating equations. The range of
applicability of most theoretical solutions is shown to be
quite limited; however, in combination they are
demonstrated to be more reliable than purely empirical
expressions, particularly in novel applications.
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This book closes the gap between standard
undergraduate texts on fluid mechanics and
monographical publications devoted to specific aspects
of viscous fluid flows. Each chapter serves as an
introduction to a special topic that will facilitate later
application by readers in their research work.
Market_Desc: · Senior level undergraduate and graduate
courses in fluid mechanics (usually called incompressible
flow, or fluid dynamics/flow) as offered in mechanical,
aerospace, and chemical engineering programs. Special
Features: · Revision of the market leading text on the
subject· Greater emphasis on the strain vector and how
it's used to interpret vorticity stretching and turning· A
derivation of the mechanical energy equation for a region
with arbitrary motion illustrating how moving boundary
work and flow work are convenient concepts but not
basic physical ideas· New chapters on micro/nano flows
and surface tension driven flows· Modern measurements
of the pipe flow friction factor· The Jeffrey-Hamel solution
for flow in to or out of a plane wedge· Two examples of
boundary layers beginning at infinity: plane flow on a wall
that is under plane aperture, and plane flow on the wall
under a sluice gate· Extensive updating and upgrading of
the problems, and exercises with the addition of new
problems requiring use of PC-based calculation software
such as MathCAD, and Matlab About The Book: This is
the leading textbook on the market for graduate level
fluid mechanics courses covering viscous and nonviscous flow. Incompressible flow is a required course in
preparation for subsequent courses on turbulence and
stability. The third edition retains the format and
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philosophy of the first two editions which in one
reviewer's words make it the most teachable book on the
market. The presentation starts with basic principles
followed with a patient development of the mathematics
and physics leading to theories of fluids supported with
examples and problem exercises.
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 boundarylayer theory. Filling that void for both students and
professionals working in different branches of
engineering, this versatile instructional resource
comprises five flexible, self-contained sections:
Governing Equations deals with the derivation of the
basic conservation laws, flow kinematics, and some
basic theorems of fluid mechanics. Ideal-Fluid Flow
covers two- and three-dimensional potential flows and
surface waves. Viscous Flows of Incompressible Fluids
discusses exact solutions, low-Reynolds-number
approximations, boundary-layer theory, and buoyancydriven flows. Compressible Flow of Inviscid Fluids
addresses shockwaves as well as one- and
multidimensional flows. Methods of Mathematical
Analysis summarizes some commonly used analysis
techniques. Additional appendices offer a synopsis of
vectors, tensors, Fourier series, thermodynamics, and
the governing equations in the common coordinate
systems. The book identifies the phenomena associated
with the various properties of compressible, viscous
fluids in unsteady, three-dimensional flow situations. It
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provides techniques for solving specific types of fluidflow problems, and it covers the derivation of the basic
equations governing the laminar flow of Newtonian fluids,
first assessing general situations and then shifting focus
to more specific scenarios. The author illustrates the
process of finding solutions to the governing equations.
In the process, he reveals both the mathematical
methodology and physical phenomena involved in each
category of flow situation, which include ideal, viscous,
and compressible fluids. This categorization enables a
clear explanation of the different solution methods and
the basis for the various physical consequences of fluid
properties and flow characteristics. Armed with this new
understanding, readers can then apply the appropriate
equation results to deal with the particular circumstances
of their own work.
This volume contains the proceedings of the
International Conference on Vorticity, Rotation and
Symmetry (IV)—Complex Fluids and the Issue of
Regularity, held from May 8–12, 2017, in Luminy,
Marseille, France. The papers cover topics in
mathematical fluid mechanics ranging from the classical
regularity issue for solutions of the 3D Navier-Stokes
system to compressible and non-Newtonian fluids, MHD
flows and mixtures of fluids. Topics of different kinds of
solutions, boundary conditions, and interfaces are also
discussed.
New to the Second Edition More than 1,000 pages with
over 1,500 new first-, second-, third-, fourth-, and higherorder nonlinear equations with solutions Parabolic,
hyperbolic, elliptic, and other systems of equations with
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solutions Some exact methods and transformations
Symbolic and numerical methods for solving nonlinear
PDEs with MapleTM, Mathematica®, and MATLAB®
Many new illustrative examples and tables A large list of
references consisting of over 1,300 sources To
accommodate different mathematical backgrounds, the
authors avoid wherever possible the use of special
terminology. They outline the methods in a schematic,
simplified manner and arrange the material in increasing
order of complexity.
This book collects contributions to the conference"
Dynamics, Bifurcation and Symmetry, new trends and
new tools", which was held at the Institut d'Etudes Sci
entifiques de Cargese (France), September 3-9, 1993.
The first aim of this conference was to gather and
summarize the work of the European Bifurcation Theory
Group after two years of existence (the EBTG links
european laboratories in five countries via an EC grant).
Thanks to a NATO ARW grant, the conference
developed into an international meeting on bifurcation
theory and dynamical systems, with the partic ipation of
leading specialists not only from Europe but also from
overseas countries (Canada, USA, South America). It
was a great satisfaction to notice the active, and quite
enthusiastic participation of many young scientists. This
is reflected in the present book for which many
contributors are PhD students or post-doc researchers.
Although several "big" themes (bifurcation with
symmetry, low dimensional dynam ics, dynamics in
EDP's, applications, . . . ) are present in these
proceedings, we have divided the book into
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corresponding parts. In fact these themes overlap in
most contributions, which seems to reflect a general
tendancy in nonlinear science. I am very pleased to
thank for their support the NATO International Exchange
Scientific Program as well as the EEC Science Program,
which made possible the suc cess of this conference.
"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.
Frank White's "Viscous Fluid Flow, Third Edition"
continues to be the market leader in this course area.
The text is for a senior graduate level elective in
Mechanical Engineering, and has a strong professional
and international appeal. Author Frank White is has a
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strong reputation in the field, his book is accurate,
conceptually strong, and contains excellent problem
sets. Many of the problems are new to this third edition;
a rarity among senior and graduate level textbooks. The
references found in the text have been updated and
reflect the most current information available. Users will
also be interested to find explanations of, and references
to ongoing controversies and trends in this course area.
Topically speaking, the text contains modern information
on technological advances, such as Micro- and Nanotechnology, Turbulence Modeling, Computational Fluid
Dynamics (CFD), and Unsteady Boundary Layers.

Fluid mechanics, the study of how fluids behave and
interact under various forces and in various applied
situations—whether in the liquid or gaseous state or
both—is introduced and comprehensively covered in
this widely adopted text. Revised and updated by Dr.
David Dowling, Fluid Mechanics, 5e is suitable for
both a first or second course in fluid mechanics at
the graduate or advanced undergraduate level.
Along with more than 100 new figures, the text has
been reorganized and consolidated to provide a
better flow and more cohesion of topics. Changes
made to the book's pedagogy in the first several
chapters accommodate the needs of students who
have completed minimal prior study of fluid
mechanics. More than 200 new or revised end-ofchapter problems illustrate fluid mechanical
principles and draw on phenomena that can be
observed in everydayPage
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This book gives an overview of classical topics in
fluid dynamics, focusing on the kinematics and
dynamics of incompressible inviscid and Newtonian
viscous fluids, but also including some material on
compressible flow. The topics are chosen to illustrate
the mathematical methods of classical fluid
dynamics. The book is intended to prepare the
reader for more advanced topics of current research
interest.
A pioneer in the fields of statistics and probability
theory, Richard von Mises (1883–1953) made
notable advances in boundary-layer-flow theory and
airfoil design. This text on compressible flow,
unfinished upon his sudden death, was subsequently
completed in accordance with his plans, and von
Mises' first three chapters were augmented with a
survey of the theory of steady plane flow. Suitable as
a text for advanced undergraduate and graduate
students — as well as a reference for professionals —
Mathematical Theory of Compressible Fluid Flow
examines the fundamentals of high-speed flows, with
detailed considerations of general theorems,
conservation equations, waves, shocks, and
nonisentropic flows. In this, the final work of his
distinguished career, von Mises summarizes his
extensive knowledge of a central branch of fluid
mechanics. Characteristically, he pays particular
attention to the basics, both conceptual and
mathematical. The novel concept of a specifying
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equation clarifies the role of thermodynamics in the
mechanics of compressible fluids. The general
theory of characteristics receives a remarkably
complete and simple treatment, with detailed
applications, and the theory of shocks as asymptotic
phenomena appears within the context of rational
mechanics.
This 6th augmented edition of the classic text
incorporates significant advances towards the
solution of the problems of the boundary layer
theory, dynamics of viscous fluids and theory of
turbulence. The result is to bring its contents closer
to that of a textbook and, on the other hand, to
update it by adding new present-day problems. As
distinct from previous editions where only vector and
tensor calculus formulas were given, the present
edition provides a short background discussion on
this area of mathematics. Newly written are three
sections dealing with some general methods for
numerical integration of differential equations and
their application to Navier-Stokes viscous fluid
dynamics equations. Extensive revision of the
chapter on turbulence culminated in the appearance
of a new chapter dealing specially with the
techniques for calculating turbulent boundary layers.
The book is intended for students, postgraduate
students, engineers, and research workers
specializing in the field of fluid mechanics.
As Computational Fluid Dynamics (CFD) and
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Computational Heat Transfer (CHT) evolve and
become increasingly important in standard
engineering design and analysis practice, users
require a solid understanding of mechanics and
numerical methods to make optimal use of available
software. The Finite Element Method in Heat
Transfer and Fluid Dynamics, Third Edition illustrates
what a user must know to ensure the optimal
application of computational procedures—particularly
the Finite Element Method (FEM)—to important
problems associated with heat conduction,
incompressible viscous flows, and convection heat
transfer. This book follows the tradition of the
bestselling previous editions, noted for their concise
explanation and powerful presentation of useful
methodology tailored for use in simulating CFD and
CHT. The authors update research developments
while retaining the previous editions’ key material
and popular style in regard to text organization,
equation numbering, references, and symbols. This
updated third edition features new or extended
coverage of: Coupled problems and parallel
processing Mathematical preliminaries and lowspeed compressible flows Mode superposition
methods and a more detailed account of radiation
solution methods Variational multi-scale methods
(VMM) and least-squares finite element models
(LSFEM) Application of the finite element method to
non-isothermal flows Formulation of low-speed,
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compressible flows With its presentation of realistic,
applied examples of FEM in thermal and fluid design
analysis, this proven masterwork is an invaluable
tool for mastering basic methodology, competently
using existing simulation software, and developing
simpler special-purpose computer codes. It remains
one of the very best resources for understanding
numerical methods used in the study of fluid
mechanics and heat transfer phenomena.
This monograph explores the motion of
incompressible fluids by presenting and
incorporating various boundary conditions possible
for real phenomena. The authors' approach carefully
walks readers through the development of fluid
equations at the cutting edge of research, and the
applications of a variety of boundary conditions to
real-world problems. Special attention is paid to the
equivalence between partial differential equations
with a mixture of various boundary conditions and
their corresponding variational problems, especially
variational inequalities with one unknown. A selfcontained approach is maintained throughout by first
covering introductory topics, and then moving on to
mixtures of boundary conditions, a thorough outline
of the Navier-Stokes equations, an analysis of both
the steady and non-steady Boussinesq system, and
more. Equations of Motion for Incompressible
Viscous Fluids is ideal for postgraduate students and
researchers in the fields of fluid equations, numerical
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analysis, and mathematical modelling.
In this study we present a steady three dimensional
MHD flow and heat trasfer charecteristic of a viscous
fluid due to bidirectional stretching sheet in a porous
medium. The heat transfer analysis is carried out for
two heating process namely prescribed surface
temperature (PST) and prescribed heat flux (PHF).
The similarity solution of the governing boundary
layer partial differential equations is developed by
employing homotopy analysis method(HAM)
Three general mathematical techniques, which have
recently been introduced by the authors for systematic
solution of the Navier-Stokes equations of
incompressible viscous fluid flow, are briefly reviewed. In
particular, the applications of these methods to various
fundamental flow problems of theoretical and
technological interest are highlighted and analyzed with
respect to the major physical features of realistic smallscale and largescale fluid motions. A complete
bibliography of all original papers published or in
publication, which contain all detailed derivations and
results, is given at the end of this report. (Author).
Similarity Solutions for the Boundary Layer Flow and
Heat Transfer of Viscous Fluids, Nanofluids, Porous
Media, and Micropolar Fluids presents new similarity
solutions for fluid mechanics problems, including heat
transfer of viscous fluids, boundary layer flow, flow in
porous media, and nanofluids due to continuous moving
surfaces. After discussing several examples of these
problems, similarity solutions are derived and solved
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using the latest proven methods, including bvp4c from
MATLAB, the Keller-box method, singularity methods,
and more. Numerical solutions and asymptotic results for
limiting cases are also discussed in detail to investigate
how flow develops at the leading edge and its end
behavior. Detailed discussions of mathematical models
for boundary layer flow and heat transfer of micro-polar
fluid and hybrid nanofluid will help readers from a range
of disciplinary backgrounds in their research. Relevant
background theory will also be provided, thus helping
readers solidify their computational work with a better
understanding of physical phenomena. Provides
mathematical models that address important research
themes, such as boundary layer flow and heat transfer of
micro-polar fluid and hybrid nanofluid Gives detailed
numerical explanations of all solution procedures,
including bvp4c from MATLAB, the Keller-box method,
and singularity methods Includes examples of computer
code that will save readers time in their own work
Leonardo wrote, “Mechanics is the paradise of the
mathematical sciences, because by means of it one
comes to the fruits of mathematics”; replace
“Mechanics” by “Fluid mechanics” and here we are. From the Preface to the Second Edition Although the
exponential growth of computer power has advanced the
importance of simulations and visualization tools for
elaborating new models, designs and technologies, the
discipline of fluid mechanics is still large, and turbulence
in flows remains a challenging problem in classical
physics. Like its predecessor, the revised and expanded
Second Edition of this book addresses the basic
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principles of fluid mechanics and solves fluid flow
problems where viscous effects are the dominant
physical phenomena. Much progress has occurred in the
half a century that has passed since the edition of 1964.
As predicted, aspects of hydrodynamics once considered
offbeat have risen to importance. For example, the
authors have worked on problems where variations in
viscosity and surface tension cannot be ignored. The
advent of nanotechnology has broadened interest in the
hydrodynamics of thin films, and hydromagnetic effects
and radiative heat transfer are routinely encountered in
materials processing. This monograph develops the
basic equations, in the three most important coordinate
systems, in a way that makes it easy to incorporate
these phenomena into the theory. The book originally
described by Prof. Langlois as "a monograph on
theoretical hydrodynamics, written in the language of
applied mathematics" offers much new coverage
including the second principle of thermodynamics, the
Boussinesq approximation, time dependent flows,
Marangoni convection, Kovasznay flow, plane periodic
solutions, Hele-Shaw cells, Stokeslets, rotlets, finite
element methods, Wannier flow, corner eddies, and
analysis of the Stokes operator.
This book emphasizes in detail the applicability of the
Optimal Homotopy Asymptotic Method to various
engineering problems. It is a continuation of the book
“Nonlinear Dynamical Systems in Engineering: Some
Approximate Approaches”, published at Springer in
2011 and it contains a great amount of practical models
from various fields of engineering such as classical and
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fluid mechanics, thermodynamics, nonlinear oscillations,
electrical machines and so on. The main structure of the
book consists of 5 chapters. The first chapter is
introductory while the second chapter is devoted to a
short history of the development of homotopy methods,
including the basic ideas of the Optimal Homotopy
Asymptotic Method. The last three chapters, from
Chapter 3 to Chapter 5, are introducing three distinct
alternatives of the Optimal Homotopy Asymptotic Method
with illustrative applications to nonlinear dynamical
systems. The third chapter deals with the first alternative
of our approach with two iterations. Five applications are
presented from fluid mechanics and nonlinear
oscillations. The Chapter 4 presents the Optimal
Homotopy Asymptotic Method with a single iteration and
solving the linear equation on the first approximation.
Here are treated 32 models from different fields of
engineering such as fluid mechanics, thermodynamics,
nonlinear damped and undamped oscillations, electrical
machines and even from physics and biology. The last
chapter is devoted to the Optimal Homotopy Asymptotic
Method with a single iteration but without solving the
equation in the first approximation.
The theory of incompressible multipolar viscous fluids is
a non-Newtonian model of fluid flow, which incorporates
nonlinear viscosity, as well as higher order velocity
gradients, and is based on scientific first principles. The
Navier-Stokes model of fluid flow is based on the Stokes
hypothesis, which a priori simplifies and restricts the
relationship between the stress tensor and the velocity.
By relaxing the constraints of the Stokes hypothesis, the
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mathematical theory of multipolar viscous fluids
generalizes the standard Navier-Stokes model. The
rigorous theory of multipolar viscous fluids is compatible
with all known thermodynamical processes and the
principle of material frame indifference; this is in contrast
with the formulation of most non-Newtonian fluid flow
models which result from ad hoc assumptions about the
relation between the stress tensor and the velocity. The
higher-order boundary conditions, which must be
formulated for multipolar viscous flow problems, are a
rigorous consequence of the principle of virtual work; this
is in stark contrast to the approach employed by authors
who have studied the regularizing effects of adding
artificial viscosity, in the form of higher order spatial
derivatives, to the Navier-Stokes model. A number of
research groups, primarily in the United States,
Germany, Eastern Europe, and China, have explored the
consequences of multipolar viscous fluid models; these
efforts, and those of the authors, which are described in
this book, have focused on the solution of problems in
the context of specific geometries, on the existence of
weak and classical solutions, and on dynamical systems
aspects of the theory. This volume will be a valuable
resource for mathematicians interested in solutions to
systems of nonlinear partial differential equations, as well
as to applied mathematicians, fluid dynamicists, and
mechanical engineers with an interest in the problems of
fluid mechanics.
Lists citations with abstracts for aerospace related
reports obtained from world wide sources and
announces documents that have recently been entered
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into the NASA Scientific and Technical Information
Database.
Mechanical engineering, an engineering discipline born
of the needs of the industrial revolution, is once again
asked to do its substantial share in the call for industrial
renewal. The general call is urgent as we face profound
issues of productivity and competitiveness that require
engineering solutions, among others. The Mechanical
Engineering Series is a series featuring graduate texts
and research monographs intended to address the need
for information in contemporary areas of mechanical
engineering. The series is conceived as a
comprehensive one that covers a broad range of
concentrations important to mechanical engineering
graduate education and research. We are fortunate to
have a distinguished roster of consulting editors, each an
expert in one of the areas of concentration. The names
of the consulting editors are listed on the following page
of this volume. The areas of concentration are applied
mechanics, biomechanics, computational mechanics,
dynamic systems and control, energetics, mechanics of
materials, processing, thermal science, and tribology.
Professor Winer, the consulting editor for tribology, and I
are pleased to present this volume of the series: Laminar
Viscous Flow, by Professor Constantinescu. The
selection of this volume underscores again the interest of
the Mechanical Engineering Series to provide our
readers with topical monographs as well as graduate
texts.
The Boundary Element Method has now become a powerful
tool of engineering analysis and is routinely applied for the
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solution of elastostatics and potential problems. More recently
research has concentrated on solving a large variety of nonlinear and time dependent applications and in particular the
method has been developed for viscous fluid flow problems.
This book presents the state of the art on the solution of
viscous flow using boundary elements and discusses different
current approaches which have been validated by numerical
experiments. . Chapter 1 of the book presents a brief review
of previous work on viscous flow simulation and in particular
gives an up-to-date list of the most important BEM references
in the field. Chapter 2 reviews the governing equations for
general viscous flow, including compressibility. The authors
present a compre hensive treatment of the different cases
and their formulation in terms of boundary integral equations.
This work has been the result of collaboration between
Computational Mechanics Institute of Southampton and
Massa chusetts Institute of Technology researchers. Chapter
3 describes the gen eralized formulation for unsteady viscous
flow problems developed over many years at Georgia
Institute of Technology. This formulation has been extensively
applied to solve aer09ynamic problems.
This book highlights the work of several world-class
researchers on smart modeling of complex systems. The
contributions are grouped into the four main categories listed
below. · Numerical schemes construction for the solution of
partial differential equations. · Numerical methods in
continuum media mechanics problems. · Mathematical
modeling in aerodynamics, plasma physics, deformable body
mechanics, and geological hydrocarbon exploration. ·
Mathematical modeling in medical applications. The book
offers a valuable resource for theoreticians and application
scientists and engineers, as well as postgraduate students, in
the fields of computational methods, numerical experiments,
parallel algorithms, deformable solid bodies, seismic stability,
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seismic prospecting, migration, elastic and acoustic wave
investigation, gas dynamics, astrophysics, aerodynamics,
fluid dynamics, turbulent flows, hypersonic flows, detonation
waves, composite materials, fracture mechanics, melting of
metals, mathematical economics, medicine, and biology.
This two-volume work focuses on partial differential equations
(PDEs) with important applications in mechanical and civil
engineering, emphasizing mathematical correctness,
analysis, and verification of solutions. The presentation
involves a discussion of relevant PDE applications, its
derivation, and the formulation of consistent boundary
conditions.
A student textbook which makes extensive use of simple
theories to predict and correlate fluid motions. Emphasis is
placed on the identification or derivation of relevant models
and conditions, and on the development of skill in deriving
theoretical solutions for problems by example and practice.
A viscous inviscid interaction method for three dimensional
flows, in which the partially parabolic Reynolds equations are
coupled with an inviscid flow solution procedure in an
interactive and iterative manner, is applied to two simple three
dimensional bodies for which experimental data are available
for comparison. The relative merits of interactive and global
solution procedures are evaluation by comparing the viscous
inviscid interaction solutions with noninteractive large domain
solutions of only the viscous flow equations. Both methods
yield satisfactory results, although the interaction solutions
are found to be computationally more efficient for the cases
considered. Keywords: Thick Three Dimensional Layer;
Viscous Inviscid Interaction; Partially parabolic Equations;
Computational Fluid Dynamics.
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