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This book deals with the simulation of the incompressible Navier-Stokes equations for laminar and turbulent
flows. The book is limited to explaining and employing the finite difference method. It furnishes a large
number of source codes which permit to play with the Navier-Stokes equations and to understand the
complex physics related to fluid mechanics.
Numerical simulations are useful tools to understand the complexity of the flows, which often is difficult to
derive from laboratory experiments. This book, then, can be very useful to scholars doing laboratory
experiments, since they often do not have extra time to study the large variety of numerical methods;
furthermore they cannot spend more time in transferring one of the methods into a computer language. By
means of numerical simulations, for example, insights into the vorticity field can be obtained which are
difficult to obtain by measurements.
This book can be used by graduate as well as undergraduate students while reading books on theoretical fluid
mechanics; it teaches how to simulate the dynamics of flow fields on personal computers. This will provide a
better way of understanding the theory. Two chapters on Large Eddy Simulations have been included, since
this is a methodology that in the near future will allow more universal turbulence models for practical
applications. The direct simulation of the Navier-Stokes equations (DNS) is simple by finite-differences, that
are satisfactory to reproduce the dynamics of turbulent flows. A large part of the book is devoted to the study
of homogeneous and wall turbulent flows.
In the second chapter the elementary concept of finite difference is given to solve parabolic and elliptical
partial differential equations. In successive chapters the 1D, 2D, and 3D Navier-Stokes equations are solved
in Cartesian and cylindrical coordinates. Finally, Large Eddy Simulations are performed to check the
importance of the subgrid scale models. Results for turbulent and laminar flows are discussed, with particular
emphasis on vortex dynamics.
This volume will be of interest to graduate students and researchers wanting to compare experiments and
numerical simulations, and to workers in the mechanical and aeronautic industries.
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From reader reviews:

Thomas Rinaldi:

With other case, little men and women like to read book Fluid Flow Phenomena - A Numerical Toolkit
(FLUID MECHANICS AND ITS APPLICATIONS Volume 55). You can choose the best book if you'd
prefer reading a book. Given that we know about how is important some sort of book Fluid Flow Phenomena
- A Numerical Toolkit (FLUID MECHANICS AND ITS APPLICATIONS Volume 55). You can add
understanding and of course you can around the world by a book. Absolutely right, since from book you can
learn everything! From your country until eventually foreign or abroad you may be known. About simple
factor until wonderful thing it is possible to know that. In this era, we could open a book or perhaps
searching by internet unit. It is called e-book. You can use it when you feel fed up to go to the library. Let's
learn.

Shirley Dildy:

Nowadays reading books are more than want or need but also get a life style. This reading practice give you
lot of advantages. The advantages you got of course the knowledge even the information inside the book that
improve your knowledge and information. The info you get based on what kind of book you read, if you
want send more knowledge just go with education and learning books but if you want sense happy read one
using theme for entertaining for instance comic or novel. The Fluid Flow Phenomena - A Numerical Toolkit
(FLUID MECHANICS AND ITS APPLICATIONS Volume 55) is kind of reserve which is giving the reader
unpredictable experience.

Michael Kendig:

You are able to spend your free time to see this book this publication. This Fluid Flow Phenomena - A
Numerical Toolkit (FLUID MECHANICS AND ITS APPLICATIONS Volume 55) is simple to deliver you
can read it in the park, in the beach, train in addition to soon. If you did not have got much space to bring the
actual printed book, you can buy the actual e-book. It is make you better to read it. You can save often the
book in your smart phone. So there are a lot of benefits that you will get when one buys this book.

Dorothy Payne:

Is it you actually who having spare time subsequently spend it whole day by simply watching television
programs or just lying on the bed? Do you need something totally new? This Fluid Flow Phenomena - A
Numerical Toolkit (FLUID MECHANICS AND ITS APPLICATIONS Volume 55) can be the answer, oh
how comes? A fresh book you know. You are therefore out of date, spending your free time by reading in
this fresh era is common not a geek activity. So what these textbooks have than the others?
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