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The major part of this book has been derived by updating the third volume of the fifth edition. However, it now
contains three new chapters and also major improvements in the existing ones. Its objective is to separate the fluid
dynamics formulations and applications from those of solid mechanics and thus to reach perhaps a different
interest group.lt is our intention that the present text could be used by investigators familiar with the finite element
method in general terms and introduce them to the subject of fluid dynamics. It can thus in many ways stand alone.
Although the finite element discretization is briefly covered here, many of the general finite element procedures
may not be familiar to a reader introduced to the finite element method through different texts and therefore we
advise that this volume be used in conjunction with the text on 'The Finite Element Method: Its Basis and
Fundamentals' by Zienkiewicz, Taylor and Zhu to which we make frequent reference.
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PrefaceAcknowledgementsl Introduction to the equations of fluid dynamics and the finite element approximation
[0 1.1 General remarks and classification of fluid dynamics problems discussed in this book[] 1.2 The governing
equations of fluid dynamics] 1.3 Inviscid, incompressible flowd 1.4 Incompressible (or nearly incompressible)
flows[] 1.5 Numerical solutions: weak forms, weighted residual and finite element approximation(] 1.6
Concluding remarks[] References2 Convection dominated problems - finite element approximations to the
convection--diffusion-reaction equationd 2.1 Introductiond 2.2 The steady-state problem in one dimension

(0 2.3 The steady-state problem in two (or three) dimensions[] 2.4 Steady state - concluding remarks[] 2.5
Transients - introductory remarks(] 2.6 Characteristic-based methods[] 2.7 Taylor-Galerkin procedures for
scalar variables[] 2.8 Steady-state conditionJ] 2.9 Non-linear waves and shocks[] 2.10 Treatment of pure
convection[] 2.11 Boundary conditionsfor convection-diffusiont] 2.12 Summary and concluding remarks

(I References3 The characteristic-based split (CBS) algorithm. A general procedure for compressible and
incompressible flow(] 3.1 Introduction] 3.2 Non-dimensional form of the governing equations(] 3.3
Characteristic-based split (CBS) algorithm 3.4 Explicit, semi-implicit and nearly implicit forms 3.5 Atrtificial
compressibility and dual time stepping 3.6 'Circumvention’ of the Babuska-Brezzi (BB) restrictions 3.7 A
single-step version 3.8 Boundary conditions 3.9 The performance of two-step and one-step algorithms on an
inviscid problem 3.10 Concluding remarksl] References4 Incompressible Newtonian laminar flows 4.1
Introduction and the basic equations 4.2 Use of the CBS algorithm for incompressible flows 4.3 Adaptive mesh
refinement 4.4 Adaptive mesh generation for transient problems 4.5 Slow flows - mixed and penalty
formulations 4.6 Concluding remarks[] References5 Incompressible non-Newtonian flows 5.1 Introduction
5.2 Non-Newtonian flows - metal and polymer forming 5.3 Viscoelastic flows 5.4 Direct displacement
approach to transient metal forming 5.5 Concluding remarks[] References6 Free surface and buoyancy driven
flows 6.1 Introduction 6.2 Free surface flows 6.3 Buoyancy driven flows 6.4 Concluding remarks

] References7 Compressible high-speed gas flow 7.1 Introduction 7.2 The governing equations 7.3 Boundary
conditions.- subsonic and Suoersonic flow 7.4 Numerical approximations and the CBS algorithm 7.5 Shock
capture 7.6 Variable smoothing 7.7 Some preliminary examples for the Euler equation 7.8 Adaptive refinement
and shock capture in Euler problems 7.9 Three-dimensional inviscid examples in steady state 7.10 Transient
two- and three-dimensional problems 7.11 Viscous problems in two dimensions 7.12 Three-dimensional viscous
problemst] [J 8 Turbulent flows9 Generalized flow through porous medial0 Shallow water problems1l Long
and medium waves12 Short wavesl3 Computer implementation of the CBS algorithmAppendixAuthor
indexSubject index
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