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This informal introduction to computational fluid dynamics and practical guide to numerical simulation of
transport phenomena covers the derivation of the governing equations, construction of finite element
approximations, and qualitative properties of numerical solutions, among other topics. To make the book
accessible to readers with diverse interests and backgrounds, the authors begin at a basic level and advance
to numerical tools for increasingly difficult flow problems, emphasizing practical implementation rather than
mathematical theory.

Finite Element Methods for Computational Fluid Dynamics: A Practical Guide explains the basics of the
finite element method (FEM) in the context of simple model problems, illustrated by numerical examples. It
comprehensively reviews stabilization techniques for convection-dominated transport problems, introducing
the reader to streamline diffusion methods, Petrov-Galerkin approximations, Taylor-Galerkin schemes, flux-
corrected transport algorithms, and other nonlinear high-resolution schemes, and covers Petrov-Galerkin
stabilization, classical projection schemes, Schur complement solvers, and the implementation of the k-
epsilon turbulence model in its presentation of the FEM for incompressible flow problem. The book also
describes the open-source finite element library ELMER, which is recommended as a software development
kit for advanced applications in an online component.

Audience: The text is aimed at advanced undergraduate and graduate students in computational engineering.
It may also be useful to physicists, computational scientists, and developers of numerical simulation
software.

Contents: Chapter 1: Notation and Preliminaries; Chapter 2: Introduction to Numerical Methods for PDEs;
Chapter 3: Equations of Fluid Dynamics and Heat Transfer; Chapter 4: The Basics of the Finite Element
Method for the One-Dimensional Heat Equation; Chapter 5: The Galerkin Finite Element Method for Two-
Dimensional Problems; Chapter 6: Stabilization Techniques in One Dimension; Chapter 7: Stabilization
Techniques in Multidimensions; Chapter 8: Advanced Methods for Incompressible Flow Problems; Chapter
9: Further Reading
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From reader reviews:

Harold Graham:

The feeling that you get from Finite Element Methods for Computational Fluid Dynamics: A Practical Guide
could be the more deep you excavating the information that hide in the words the more you get thinking
about reading it. It does not mean that this book is hard to comprehend but Finite Element Methods for
Computational Fluid Dynamics: A Practical Guide giving you buzz feeling of reading. The copy writer
conveys their point in specific way that can be understood by simply anyone who read that because the
author of this e-book is well-known enough. That book also makes your own personal vocabulary increase
well. That makes it easy to understand then can go along, both in printed or e-book style are available. We
advise you for having that Finite Element Methods for Computational Fluid Dynamics: A Practical Guide
instantly.

Charline Fendley:

This Finite Element Methods for Computational Fluid Dynamics: A Practical Guide usually are reliable for
you who want to certainly be a successful person, why. The main reason of this Finite Element Methods for
Computational Fluid Dynamics: A Practical Guide can be one of many great books you must have is actually
giving you more than just simple examining food but feed anyone with information that might be will shock
your before knowledge. This book is usually handy, you can bring it everywhere and whenever your
conditions in e-book and printed people. Beside that this Finite Element Methods for Computational Fluid
Dynamics: A Practical Guide forcing you to have an enormous of experience for instance rich vocabulary,
giving you demo of critical thinking that we realize it useful in your day action. So , let's have it and enjoy
reading.

Robin Harvey:

Precisely why? Because this Finite Element Methods for Computational Fluid Dynamics: A Practical Guide
is an unordinary book that the inside of the e-book waiting for you to snap it but latter it will jolt you with the
secret the item inside. Reading this book beside it was fantastic author who also write the book in such
amazing way makes the content within easier to understand, entertaining approach but still convey the
meaning totally. So , it is good for you because of not hesitating having this nowadays or you going to regret
it. This amazing book will give you a lot of positive aspects than the other book get such as help improving
your expertise and your critical thinking means. So , still want to hold up having that book? If I had been you
I will go to the e-book store hurriedly.

Peter Singleton:

Does one one of the book lovers? If so, do you ever feeling doubt when you find yourself in the book store?
Try and pick one book that you find out the inside because don't ascertain book by its protect may doesn't
work this is difficult job because you are afraid that the inside maybe not while fantastic as in the outside



seem likes. Maybe you answer can be Finite Element Methods for Computational Fluid Dynamics: A
Practical Guide why because the great cover that make you consider in regards to the content will not
disappoint an individual. The inside or content is actually fantastic as the outside or cover. Your reading 6th
sense will directly make suggestions to pick up this book.
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