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Transport phenomena
New edition of the popular textbook, comprehensively
updated throughout and now includes a new
dedicated website for gas dynamic calculations The
thoroughly revised and updated third edition of
Fundamentals of Gas Dynamics maintains the focus
on gas flows below hypersonic. This targeted
approach provides a cohesive and rigorous
examination of most practical engineering problems
in this gas dynamics flow regime. The conventional
one-dimensional flow approach together with the role
of temperature-entropy diagrams are highlighted
throughout. The authors—noted experts in the
field—include a modern computational aid, illustrative
charts and tables, and myriad examples of varying
degrees of difficulty to aid in the understanding of the
material presented. The updated edition of
Fundamentals of Gas Dynamics includes new sections
on the shock tube, the aerospike nozzle, and the gas
dynamic laser. The book contains all equations,
tables, and charts necessary to work the problems
and exercises in each chapter. This book’s accessible
but rigorous style: Offers a comprehensively updated
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edition that includes new problems and examples
Covers fundamentals of gas flows targeting those
below hypersonic Presents the one-dimensional flow
approach and highlights the role of temperatureentropy diagrams Contains new sections that
examine the shock tube, the aerospike nozzle, the
gas dynamic laser, and an expanded coverage of
rocket propulsion Explores applications of gas
dynamics to aircraft and rocket engines Includes
behavioral objectives, summaries, and check tests to
aid with learning Written for students in mechanical
and aerospace engineering and professionals and
researchers in the field, the third edition of
Fundamentals of Gas Dynamics has been updated to
include recent developments in the field and retains
all its learning aids.

Fox and McDonald's Introduction to Fluid
Mechanics
This textbook explores both the theoretical foundation
of the Finite Volume Method (FVM) and its
applications in Computational Fluid Dynamics (CFD).
Readers will discover a thorough explanation of the
FVM numerics and algorithms used for the simulation
of incompressible and compressible fluid flows, along
with a detailed examination of the components
needed for the development of a collocated
unstructured pressure-based CFD solver. Two
particular CFD codes are explored. The first is uFVM, a
three-dimensional unstructured pressure-based finite
volume academic CFD code, implemented within
Matlab. The second is OpenFOAM®, an open source
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framework used in the development of a range of CFD
programs for the simulation of industrial scale flow
problems. With over 220 figures, numerous examples
and more than one hundred exercise on FVM
numerics, programming, and applications, this
textbook is suitable for use in an introductory course
on the FVM, in an advanced course on numerics, and
as a reference for CFD programmers and researchers.

Turbulence, Coherent Structures,
Dynamical Systems and Symmetry
Describes methods revealing the structures and
dynamics of turbulence for engineering, physical
science and mathematics researchers working in fluid
dynamics.

Introduction to Structural Dynamics and
Aeroelasticity
This book contains selected papers of the 11th
OpenFOAM® Workshop that was held in Guimarães,
Portugal, June 26 - 30, 2016. The 11th OpenFOAM®
Workshop had more than 140 technical/scientific
presentations and 30 courses, and was attended by
circa 300 individuals, representing 180 institutions
and 30 countries, from all continents. The
OpenFOAM® Workshop provided a forum for
researchers, industrial users, software developers,
consultants and academics working with OpenFOAM®
technology. The central part of the Workshop was the
two-day conference, where presentations and posters
on industrial applications and academic research
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were shown. OpenFOAM® (Open Source Field
Operation and Manipulation) is a free, open source
computational toolbox that has a larger user base
across most areas of engineering and science, from
both commercial and academic organizations. As a
technology, OpenFOAM® provides an extensive range
of features to solve anything from complex fluid flows
involving chemical reactions, turbulence and heat
transfer, to solid dynamics and electromagnetics,
among several others. Additionally, the OpenFOAM
technology offers complete freedom to customize and
extend its functionalities.

Supercomputing
Compressible Fluid Dynamics (or Gas Dynamics) has a
wide range of applications in Mechanical, Aeronautical
and Chemical Engineering.It plays a significant role in
the design and development of compressors,
turbines, missiles, rockets and aircrafts. This
comprehensive and systematically organized book
gives a clear analysis of the fundamental principles of
Compressible Fluid Dynamics. It discusses in rich
detail such topics as isentropic, Fanno, Rayleigh,
simple and generalised one-dimensional flows.
Besides, it covers topics such as conservation laws for
compressible flow, normal and oblique shock waves,
and measurement in compressible flow. Finally, the
book concludes with detailed discussions on
propulsive devices. The text is amply illustrated with
worked-out examples, tables and diagrams to enable
the students to comprehend the subject with ease.
Intended as a text for undergraduate students of
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Mechanical, Aeronautical and Chemical Engineering,
the book would also be extremely useful for practising
engineers.

Multiphase Flows with Droplets and
Particles
Nowadays mathematical modeling and numerical
simulations play an important role in life and natural
science. Numerous researchers are working in
developing different methods and techniques to help
understand the behavior of very complex systems,
from the brain activity with real importance in
medicine to the turbulent flows with important
applications in physics and engineering. This book
presents an overview of some models, methods, and
numerical computations that are useful for the
applied research scientists and mathematicians, fluid
tech engineers, and postgraduate students.

Transport Phenomena in Porous Media III
This text provides an introduction to structural
dynamics and aeroelasticity, with an emphasis on
conventional aircraft. The primary areas considered
are structural dynamics, static aeroelasticity and
dynamic aeroelasticity. The structural dynamics
material emphasizes vibration, the modal
representation and dynamic response. Aeroelastic
phenomena discussed include divergence, aileron
reversal, airload redistribution, unsteady
aerodynamics, flutter and elastic tailoring. More than
one hundred illustrations and tables help clarify the
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text and more than fifty problems enhance student
learning. This text meets the need for an up-to-date
treatment of structural dynamics and aeroelasticity
for advanced undergraduate or beginning graduate
aerospace engineering students.

History of Liquid Propellant Rocket
Engines
This book constitutes the refereed proceedings of the
Second Russian Supercomputing Days, RuSCDays
2016, held in Moscow, Russia, in September 2016.
The 28 revised full papers presented were carefully
reviewed and selected from 94 submissions. The
papers are organized in topical sections on the
present of supercomputing: large tasks solving
experience; the future of supercomputing: new
technologies.

Rocket Propulsion Elements
Through ten editions, Fox and McDonald's
Introduction to Fluid Mechanics has helped students
understand the physical concepts, basic principles,
and analysis methods of fluid mechanics. This marketleading textbook provides a balanced, systematic
approach to mastering critical concepts with the
proven Fox-McDonald solution methodology. In-depth
yet accessible chapters present governing equations,
clearly state assumptions, and relate mathematical
results to corresponding physical behavior. Emphasis
is placed on the use of control volumes to support a
practical, theoretically-inclusive problem-solving
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approach to the subject. Each comprehensive chapter
includes numerous, easy-to-follow examples that
illustrate good solution technique and explain
challenging points. A broad range of carefully
selected topics describe how to apply the governing
equations to various problems, and explain physical
concepts to enable students to model real-world fluid
flow situations. Topics include flow measurement,
dimensional analysis and similitude, flow in pipes,
ducts, and open channels, fluid machinery, and more.
To enhance student learning, the book incorporates
numerous pedagogical features including chapter
summaries and learning objectives, end-of-chapter
problems, useful equations, and design and openended problems that encourage students to apply
fluid mechanics principles to the design of devices
and systems.

An Introduction to ANSYS Fluent 2019
Encompassing both practical applications and recent
research developments, this book takes the reader
from fundamental physics, through cutting-edge new
designs of ejectors for refrigeration. The authors’
unique vision marries successful design, system
optimization, and operation experience with insights
on the application of cutting-edge Computational
Fluid Dynamics (CFD) models. This robust treatment
leads the way forward in developing improved ejector
technologies. The book covers ejectors used for heat
powered refrigeration and for expansion work
recovery in compression refrigerators, with special
emphasis on two-phase flows of “natural” fluids within
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the ejector, i.e. steam and carbon dioxide. It features
worked examples, detailed research results, and
analysis tools.

FINITE ELEMENT METHODS
“Collaborative Product and Service Life Cycle
Management for a Sustainable World” gathers
together papers from the 15th ISPE International
Conference on Concurrent Engineering (CE2008), to
stimulate the new thinking that is so crucial to our
sustained productivity enhancement and quality of
life. It is already evident in this new century that the
desire for sustainable development is increasingly
driving the market to reach for new and innovative
solutions that more effectively utilize the resources
we have inherited from previous generations; with the
obvious responsibility to future generations. Human
productivity and progress can be positively
engineered and managed in harmony with the
provision and needs of our natural environment. One
century on from the industrial revolution, this is now
the time of the sustainable revolution; requiring
holistic technological, process and people integrated
solutions to sustained socio-economic enhancement.

Fluid Mechanics for Chemical Engineers
This book discusses the basic formulations of fluid
mechanics and their computer modelling, as well as
the relationship between experimental and analytical
results. Containing papers from the Ninth
International Conference on Advances in Fluid
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Mechanics, this book discusses the basic formulations
of fluid mechanics and their computer modelling, as
well as the relationship between experimental and
analytical results. Scientists, engineers, and other
professionals interested in the latest developments in
theoretical and computational fluid mechanics will
find the book a useful addition to the literature. The
book covers a wide range of topics, with emphasis on
new applications and research currently in progress,
including: Computational Methods in Fluid Mechanics,
Environmental Fluid Mechanics; Experimental Versus
Simulation Methods; Multiphase Flow; Hydraulics and
Hydrodynamics; Heat and Mass Transfer; Industrial
Applications; Wave Studies; Biofluids; Fluid Structure
Interaction.

Computational Fluid Dynamics
This collection presents contributions on
computational fluid dynamics (CFD) modeling and
simulation of engineering processes from researchers
and engineers involved in the modeling of multiscale
and multiphase phenomena in material processing
systems. The following processes are covered:
Additive Manufacturing (Selective Laser Melting and
Laser Powder Bed Fusion); Ironmaking and
Steelmaking (Ladle Metallurgical Furnace, EAF,
Continuous Casting, Blown Converter, Reheating
Furnace, Rotary Hearth Furnace); Degassing; High
Pressure Gas Atomization of Liquid Metals; Electroslag
Remelting; Electrokinetic Deposition; Friction Stir
Welding; Quenching; High Pressure Die Casting; Core
Injection Molding; Evaporation of Metals; Investment
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Casting; Electromagnetic Levitation; Ingot Casting;
Casting and Solidification with External Field
(electromagnetic stirring and ultrasonic cavitation)
Interaction and Microstructure Evolution The
collection also covers applications of CFD to
engineering processes, and demonstrates how CFD
can help scientists and engineers to better
understand the fundamentals of engineering
processes.

Applied Computational Fluid Dynamics
and Turbulence Modeling
Numerical methods are indispensable tools in the
analysis of complex fluid flows. This book focuses on
computational techniques for high-speed gas flows,
especially gas flows containing shocks and other
steep gradients. The book decomposes complicated
numerical methods into simple modular parts,
showing how each part fits and how each method
relates to or differs from others. The text begins with
a review of gasdynamics and computational
techniques. Next come basic principles of
computational gasdynamics. The last two parts cover
basic techniques and advanced techniques. Senior
and graduate level students, especially in aerospace
engineering, as well as researchers and practising
engineers, will find a wealth of invaluable information
on high-speed gas flows in this text.

Smoothed Particle Hydrodynamics
Fluid and flow problems in porous media have
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attracted the attention of industrialists, engineers and
scientists from varying disciplines, such as chemical,
environmental, and mechanical engineering,
geothermal physics and food science. There has been
a increasing interest in heat and fluid flows through
porous media, making this book a timely and
appropriate resource. Each chapter is systematically
detailed to be easily grasped by a research worker
with basic knowledge of fluid mechanics, heat transfer
and computational and experimental methods. At the
same time, the readers will be informed of the most
recent research literature in the field, giving it dual
usage as both a post-grad text book and professional
reference. Written by the recent directors of the NATO
Advanced Study Institute session on 'Emerging
Technologies and Techniques in Porous Media' (June
2003), this book is a timely and essential reference
for scientists and engineers within a variety of fields.

Analysis of Turbulent Boundary Layers
Since the publication of the first edition of Multiphase
Flow with Droplets and Particles, there have been
significant advances in science and engineering
applications of multiphase fluid flow. Maintaining the
pedagogical approach that made the first edition so
popular, this second edition provides a background in
this important area of fluid mecha

Numerical Simulation
Provides a clear, concise, and self-contained
introduction to Computational Fluid Dynamics (CFD)
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This comprehensively updated new edition covers the
fundamental concepts and main methods of modern
Computational Fluid Dynamics (CFD). With expert
guidance and a wealth of useful techniques, the book
offers a clear, concise, and accessible account of the
essentials needed to perform and interpret a CFD
analysis. The new edition adds a plethora of new
information on such topics as the techniques of
interpolation, finite volume discretization on
unstructured grids, projection methods, and RANS
turbulence modeling. The book has been thoroughly
edited to improve clarity and to reflect the recent
changes in the practice of CFD. It also features a large
number of new end-of-chapter problems. All the
attractive features that have contributed to the
success of the first edition are retained by this
version. The book remains an indispensable guide,
which: Introduces CFD to students and working
professionals in the areas of practical applications,
such as mechanical, civil, chemical, biomedical, or
environmental engineering Focuses on the needs of
someone who wants to apply existing CFD software
and understand how it works, rather than develop
new codes Covers all the essential topics, from the
basics of discretization to turbulence modeling and
uncertainty analysis Discusses complex issues using
simple worked examples and reinforces learning with
problems Is accompanied by a website hosting lecture
presentations and a solution manual Essential
Computational Fluid Dynamics, Second Edition is an
ideal textbook for senior undergraduate and graduate
students taking their first course on CFD. It is also a
useful reference for engineers and scientists working
with CFD applications.
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Computational Methods for Fluid
Dynamics
Finite Element Methods form an indispensable part of
engineering analysis and design. The strength of FEM
is the ease and elegance with which it handles the
boundary conditions. This compact and well-organized
text presents a comprehensive analysis of Finite
Element Methods (FEM). The book gives a clear
picture of structural, torsion, free-vibration, heat
transfer and fluid flow problems. It also provides
detailed description of equations of equilibrium, stressstrain relations, interpolation functions and element
design, symmetry and applications of FEM. The text is
a synthesis of both the physical and the mathematical
characteristics of finite element methods. A question
bank at the end of each chapter comprises descriptive
and objective type questions to drill the students in
self-study. KEY FEATURES Includes step-by-step
procedure to solve typical problems using ANSYS®
software. Gives numerical problems in SI units.
Elaborates shaper functions for higher-order
elements. Furnishes a large number of worked-out
examples and solved problems. This profusely
illustrated, student-friendly text is intended primarily
for undergraduate students of
Mechanical/Production/Civil and Aeronautical
Engineering. By a judicious selection of topics, it can
also be profitably used by postgraduate students of
these disciplines. In addition, practising engineers and
scientists should find it very useful besides students
preparing for competitive exams.
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CFD Modeling and Simulation in
Materials Processing 2018
Innovative Design and Development
Practices in Aerospace and Automotive
Engineering
В учебном пособии представлены приемы
решения задач гидродинамики с помощью
вычислительного пакета Ansys Fluent.
Рассмотрено решение трех задач: ламинарное
течение вязкой несжимаемой жидкости в трубе
постоянного сечения, турбулентное течение
вязкой несжимаемой жидкости в трубе
постоянного сечения и образование косого скачка
уплотнения при обтекании клина сжимаемым
газом. Учебное пособие составлено для
магистрантов, изучающих курс «Вычислительная
гидродинамика» по программе подготовки
магистров по направлениям 16.04.01 –
Техническая физика, 24.04.03 – Баллистика и
гидро-аэродинамика на физико-техническом
факультете ТГУ. Пособие будет полезно для
аспирантов, преподавателей и слушателей ФПК.

Численное решение задач
гидродинамики с помощью
вычислительного пакета Ansys Fluent
Computational Fluid Dynamics (CFD) is an important
design tool in engineering and also a substantial
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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.

Inlets for Supersonic Missiles
Analysis of Turbulent Boundary Layers focuses on
turbulent flows meeting the requirements for the
boundary-layer or thin-shear-layer approximations. Its
approach is devising relatively fundamental, and
often subtle, empirical engineering correlations, which
are then introduced into various forms of describing
equations for final solution. After introducing the topic
on turbulence, the book examines the conservation
equations for compressible turbulent flows, boundarylayer equations, and general behavior of turbulent
boundary layers. The latter chapters describe the CS
method for calculating two-dimensional and
axisymmetric laminar and turbulent boundary layers.
This book will be useful to readers who have
advanced knowledge in fluid mechanics, especially to
engineers who study the important problems of
design.
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Computational Techniques for
Multiphase Flows
This book presents the proceedings of the 2019
International Scientific and Technical Conference
“Integrated Computer Technologies in Mechanical
Engineering” – Synergetic Engineering (ICTM’ 2019).
The ICTM was established by the National Aerospace
University “Kharkiv Aviation Institute” to bring
together outstanding researchers and practitioners in
the fields of information technology in the design and
manufacture of engines, creation of rocket space
systems, and aerospace engineering from around the
globe all to share their knowledge and expertise. The
ICTM’2019 conference was held in Kharkiv, Ukraine,
on November 28–30, 2019. During the event,
technical exchanges between the research
communities took place in the form of keynote
speeches, panel discussions, and special sessions. In
addition, participants had the opportunity to forge
new collaborations with their fellow researchers.
ICTM’2019 received 172 submissions from various
countries. This book features selected papers offering
insights into the following topics: Information
technology in the design and manufacture of engines;
Information technology in the creation of rocket space
systems; Aerospace engineering; Transport systems
and logistics; Big data and data science; Nanomodeling; Artificial intelligence and smart systems;
Networks and communication; Cyber-physical system
and IoE; Software Engineering and IT-infrastructure.
The organizers of ICTM 2019 made great efforts to
ensure the success of this conference. The authors
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would like to thank all the members of the ICTM’2019
Advisory Committee for their guidance and advice,
the members of Program Committee and Organizing
Committee, the referees for their time and effort in
reviewing and soliciting the papers, and the authors
for their contributions to the formation of a common
intellectual environment for solving relevant scientific
problems. Also, the authors are grateful to Springer,
especially Janusz Kacprzyk and Thomas Ditzinger as
the editors responsible for the series “Advances in
Intelligent System and Computing” for their valuable
support in publishing these selected papers.

Integrated Computer Technologies in
Mechanical Engineering
The Chemical Engineer’s Practical Guide to Fluid
Mechanics: Now Includes COMSOL Multiphysics 5
Since most chemical processing applications are
conducted either partially or totally in the fluid phase,
chemical engineers need mastery of fluid mechanics.
Such knowledge is especially valuable in the
biochemical, chemical, energy, fermentation,
materials, mining, petroleum, pharmaceuticals,
polymer, and waste-processing industries. Fluid
Mechanics for Chemical Engineers: with Microfluidics,
CFD, and COMSOL Multiphysics 5, Third Edition,
systematically introduces fluid mechanics from the
perspective of the chemical engineer who must
understand actual physical behavior and solve realworld problems. Building on the book that earned
Choice Magazine’s Outstanding Academic Title award,
this edition also gives a comprehensive introduction
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to the popular COMSOL Multiphysics 5 software. This
third edition contains extensive coverage of both
microfluidics and computational fluid dynamics,
systematically demonstrating CFD through detailed
examples using COMSOL Multiphysics 5 and ANSYS
Fluent. The chapter on turbulence now presents
valuable CFD techniques to investigate practical
situations such as turbulent mixing and recirculating
flows. Part I offers a clear, succinct, easy-to-follow
introduction to macroscopic fluid mechanics, including
physical properties; hydrostatics; basic rate laws; and
fundamental principles of flow through equipment.
Part II turns to microscopic fluid mechanics:
Differential equations of fluid mechanics Viscous-flow
problems, some including polymer processing
Laplace’s equation; irrotational and porous-media
flows Nearly unidirectional flows, from boundary
layers to lubrication, calendering, and thin-film
applications Turbulent flows, showing how the k-ε
method extends conventional mixing-length theory
Bubble motion, two-phase flow, and fluidization NonNewtonian fluids, including inelastic and viscoelastic
fluids Microfluidics and electrokinetic flow effects,
including electroosmosis, electrophoresis, streaming
potentials, and electroosmotic switching
Computational fluid mechanics with ANSYS Fluent and
COMSOL Multiphysics Nearly 100 completely worked
practical examples include 12 new COMSOL 5
examples: boundary layer flow, non-Newtonian flow,
jet flow, die flow, lubrication, momentum diffusion,
turbulent flow, and others. More than 300 end-ofchapter problems of varying complexity are
presented, including several from University of
Cambridge exams. The author covers all material
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needed for the fluid mechanics portion of the
professional engineer’s exam. The author’s website
(fmche.engin.umich.edu) provides additional notes,
problem-solving tips, and errata. Register your
product at informit.com/register for convenient access
to downloads, updates, and corrections as they
become available.

Liquid Rocket Thrust Chambers
Mixed or multiphase flows of solid/liquid or solid/gas
are commonly found in many industrial fields, and
their behavior is complex and difficult to predict in
many cases. The use of computational fluid dynamics
(CFD) has emerged as a powerful tool for the
understanding of fluid mechanics in multiphase
reactors, which are widely used in the chemical,
petroleum, mining, food, beverage and
pharmaceutical industries. Computational Techniques
for Multiphase Flows enables scientists and engineers
to the undertand the basis and application of CFD in
muliphase flow, explains how to use the technique,
when to use it and how to interpret the results and
apply them to improving aplications in process
enginering and other multiphase application areas
including the pumping, automotive and energy
sectors. Understandable guide to a complex subject
Important in many industries Ideal for potential users
of CFD

The Finite Volume Method in
Computational Fluid Dynamics
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Modeling and simulating biological and physical
systems are nowadays active branches of science.
The diversity and complexity of behaviors and
patterns present in the natural world have their
reciprocity in life systems. Bifurcations, solitons and
fractals are some of these ubiquitous structures that
can be indistinctively identified in many models with
the most diverse applications, from microtubules with
an essential role in the maintenance and the shaping
of cells, to the nano/microscale structure in
disordered systems determined with small-angle
scattering techniques. This book collects several
works in this direction, giving an overview of some
models and theories, which are useful for the study
and analysis of complex biological and physical
systems. It can provide a good guidance for physicists
with interest in biology, applied research scientists
and postgraduate students.

Advances in Fluid Mechanics IX
This unique text provides engineering students and
practicing professionals with a comprehensive set of
practical, hands-on guidelines and dozens of step-bystep examples for performing state-of-the-art, reliable
computational fluid dynamics (CFD) and turbulence
modeling. Key CFD and turbulence programs are
included as well. The text first reviews basic CFD
theory, and then details advanced applied theories for
estimating turbulence, including new algorithms
created by the author. The book gives practical advice
on selecting appropriate turbulence models and
presents best CFD practices for modeling and
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generating reliable simulations. The author gathered
and developed the book’s hundreds of tips, tricks, and
examples over three decades of research and
development at three national laboratories and at the
University of New Mexico—many in print for the first
time in this book. The book also places a strong
emphasis on recent CFD and turbulence
advancements found in the literature over the past
five to 10 years. Readers can apply the author’s
advice and insights whether using commercial or
national laboratory software such as ANSYS Fluent,
STAR-CCM, COMSOL, Flownex, SimScale, OpenFOAM,
Fuego, KIVA, BIGHORN, or their own computational
tools. Applied Computational Fluid Dynamics and
Turbulence Modeling is a practical, complementary
companion for academic CFD textbooks and senior
project courses in mechanical, civil, chemical, and
nuclear engineering; senior undergraduate and
graduate CFD and turbulence modeling courses; and
for professionals developing commercial and research
applications.

OpenFOAM®
Liquid propellant rocket engines have propelled all
the manned space flights, all the space vehicles flying
to the planets or deep space, virtually all satellites,
and the majority of medium range or intercontinental
range ballistic missiles.

Computational Gasdynamics
This book teaches the basic equations of transport
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phenomena in a unified manner and uses the analogy
between heat transfer and mass and momentum to
explain the more difficult concepts. Part I covers the
basic concepts in transport phenomena. Part II covers
applications in greater detail. Part III deals with the
transport properties. The three transport phenomenaheat, mass, and momentum transfer-are treated in
depth through simultaneous (or parallel)
developments. Transport properties such as viscosity,
thermal conductivity, and mass diffusion coefficient
are introduced in a simple manner early on and then
applied throughout the rest of the book. Advanced
discussion is provided separately. An entire chapter is
devoted to the crucial material of non-Newtonian
phenomena. This book covers heat transfer as it
pertains to transport phenomena, and covers mass
transfer as it relates to the analogy with heat and
momentum. The book includes a complete treatment
of fluid mechanics for Ch. E's. The treatment begins
with Newton's law and including laminar flow,
turbulent flow, fluid statics, boundary layers, flow past
immersed bodies, and basic and advanced design in
pipes, heat exchanges, and agitation vessels. This
text is the only one to cover modern agitation design
and scale-up thoroughly. The chapter on turbulence
covers not only traditional approaches but also
includes the most contemporary concepts of the
transition and of coherent structures in turbulence.
The book includes an extensive treatment of
fluidization. Computer programs and numerical
methods are integrated throughout the text,
especially in the example problems.
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Sustainable Green Chemical Processes
and their Allied Applications
The book presents the best articles presented by
researchers, academicians and industrial experts in
the International Conference on “Innovative Design
and Development Practices in Aerospace and
Automotive Engineering (I-DAD 2016)”. The book
discusses new concept designs, analysis and
manufacturing technologies, where more swing is for
improved performance through specific and/or
multifunctional linguistic design aspects to downsize
the system, improve weight to strength ratio, fuel
efficiency, better operational capability at room and
elevated temperatures, reduced wear and tear, NVH
aspects while balancing the challenges of beyond
Euro IV/Barat Stage IV emission norms, Greenhouse
effects and recyclable materials. The innovative
methods discussed in the book will serve as a
reference material for educational and research
organizations, as well as industry, to take up
challenging projects of mutual interest.

Collaborative Product and Service Life
Cycle Management for a Sustainable
World
• Teaches new users how to run Computational Fluid
Dynamics simulations using ANSYS Fluent • Uses
applied problems, with detailed step-by-step
instructions • Designed to supplement undergraduate
and graduate courses • Covers the use of ANSYS
Workbench, ANSYS DesignModeler, ANSYS Meshing
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and ANSYS Fluent • Compares results from ANSYS
Fluent with numerical solutions using Mathematica As
an engineer, you may need to test how a design
interacts with fluids. For example, you may need to
simulate how air flows over an aircraft wing, how
water flows through a filter, or how water seeps under
a dam. Carrying out simulations is often a critical step
in verifying that a design will be successful. In this
hands-on book, you’ll learn in detail how to run
Computational Fluid Dynamics (CFD) simulations
using ANSYS Fluent. ANSYS Fluent is known for its
power, simplicity and speed, which has helped make
it a world leader in CFD software, both in academia
and industry. Unlike any other ANSYS Fluent textbook
currently on the market, this book uses applied
problems to walk you step-by-step through
completing CFD simulations for many common flow
cases, including internal and external flows, laminar
and turbulent flows, steady and unsteady flows, and
single-phase and multiphase flows. You will also learn
how to visualize the computed flows in the postprocessing phase using different types of plots. To
better understand the mathematical models being
applied, we’ll validate the results from ANSYS Fluent
with numerical solutions calculated using
Mathematica. Throughout this book we’ll learn how to
create geometry using ANSYS Workbench and ANSYS
DesignModeler, how to create mesh using ANSYS
Meshing, how to use physical models and how to
perform calculations using ANSYS Fluent. The twenty
chapters in this book can be used in any order and
are suitable for beginners with little or no previous
experience using ANSYS. Intermediate users, already
familiar with the basics of ANSYS Fluent, will still find
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new areas to explore and learn. An Introduction to
ANSYS Fluent 2019 is designed to be used as a
supplement to undergraduate courses in
Aerodynamics, Finite Element Methods and Fluid
Mechanics and is suitable for graduate level courses
such as Viscous Fluid Flows and Hydrodynamic
Stability. The use of CFD simulation software is rapidly
growing in all industries. Companies are now
expecting graduating engineers to have knowledge of
how to perform simulations. Even if you don’t
eventually complete simulations yourself,
understanding the process used to complete these
simulations is necessary to be an effective team
member. People with experience using ANSYS Fluent
are highly sought after in the industry, so learning this
software will not only give you an advantage in your
classes, but also when applying for jobs and in the
workplace. This book is a valuable tool that will help
you master ANSYS Fluent and better understand the
underlying theory.

The OpenFOAM Technology Primer
This informative reference offers and overview of the
techniques used to solve problems in fluid mechanics
on computers and describes in detail those most often
used in practice. Advanced techniques in
computational fluid dynamics are presented, including
direct and large-eddy simulation of turbulence,
multigrid methods, parallel computing, moving grids,
boundary-fitted grids, and free surface flows. 100
illus.
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Complexity in Biological and Physical
Systems
Treats in detail inter-relationships between an inlet
and other engine components and interactions
between an installed inlet and vehicle components.
The main theme and supporting examples focus on
the development of fixed geometry members of the
axisymmetric two-dimensional and three-dimensional
families.

Transport Phenomena
This is the first major publication on liquid-rocket
combustion devices since 1960, and includes 20
chapters prepared by world-renowned experts. Each
chapter focuses on a specific aspect of liquidpropellant combustion and thrust chamber dynamics,
and is incorporated into the volume in a wellorganized, cohesive manner. There are contributions
from nine different countriesChina, France, Germany,
Italy, Japan, the Netherlands, Russia, Sweden, and the
United States.

Fundamentals of Gas Dynamics
Computational Fluid Dynamics:
Principles and Applications
An introduction to CFD fundamentals and using
commercial CFD software to solve engineering
problems, designed for the wide variety of
Page 27/31

Read PDF Ansys Fluent Supersonic Flow Tutorial
Full
engineering students new to CFD, and for practicing
engineers learning CFD for the first time. Combining
an appropriate level of mathematical background,
worked examples, computer screen shots, and step
by step processes, this book walks the reader through
modeling and computing, as well as interpreting CFD
results. The first book in the field aimed at CFD users
rather than developers. New to this edition: A more
comprehensive coverage of CFD techniques including
discretisation via finite element and spectral element
as well as finite difference and finite volume methods
and multigrid method. Coverage of different
approaches to CFD grid generation in order to closely
match how CFD meshing is being used in industry.
Additional coverage of high-pressure fluid dynamics
and meshless approach to provide a broader overview
of the application areas where CFD can be used. 20%
new content

Ejectors for Efficient Refrigeration
Urbanization, industrialization, and unethical
agricultural practices have considerably negative
effects on the environment, flora, fauna, and the
health and safety of humanity. Over the last decade,
green chemistry research has focused on discovering
and utilizing safer, more environmentally friendly
processes to synthesize products like organic
compounds, inorganic compounds, medicines,
proteins, enzymes, and food supplements. These
green processes exist in other interdisciplinary fields
of science and technology, like chemistry, physics,
biology, and biotechnology, Still the majority of
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processes in these fields use and generate toxic raw
materials, resulting in techniques and byproducts
which damage the environment. Green chemistry
principles, alternatively, consider preventing waste
generation altogether, the atom economy, using less
toxic raw materials and solvents, and opting for
reducing environmentally damaging byproducts
through energy efficiency. Green chemistry is,
therefore, the most important field relating to the
sustainable development of resources without
harmfully impacting the environment. This book
provides in-depth research on the use of green
chemistry principles for a number of applications.

Advances in Applied Mechanical
Engineering
This book presents select peer reviewed proceedings
of the International Conference on Applied Mechanical
Engineering Research (ICAMER 2019). The books
examines various areas of mechanical engineering
namely design, thermal, materials, manufacturing
and industrial engineering covering topics like FEA,
optimization, vibrations, condition monitoring,
tribology, CFD, IC engines, turbo-machines,
automobiles, manufacturing processes, machining,
CAM, additive manufacturing, modelling and
simulation of manufacturing processing, optimization
of manufacturing processing, supply chain
management, and operations management. In
addition, recent studies on composite materials,
materials characterization, fracture and fatigue,
advanced materials, energy storage, green building,
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phase change materials and structural change
monitoring are also covered. Given the contents, this
book will be useful for students, researchers and
professionals working in mechanical engineering and
allied fields.

Essential Computational Fluid Dynamics
This is the first-ever book on smoothed particle
hydrodynamics (SPH) and its variations, covering the
theoretical background, numerical techniques, code
implementation issues, and many novel and
interesting applications. It contains many appealing
and practical examples, including free surface flows,
high explosive detonation and explosion, underwater
explosion and water mitigation of explosive shocks,
high velocity impact and penetration, and multiple
scale simulations coupled with the molecular
dynamics method. An SPH source code is provided
and coupling of SPH and molecular dynamics is
discussed for multiscale simulation, making this a
friendly book for readers and SPH users.

FUNDAMENTALS OF COMPRESSIBLE
FLUID DYNAMICS
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