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The discussion of the k-e turbulence model, to which we return later, the material in
Chapters 2 and 3 is largely self-contained. This allows the use of this book by those
wishing tO concentrate principally on the numerical algorithms, but requiring an
overview of the fluid dynamics and the math- ematics behind it for occasional
reference in the same text. The second part of the book is devoted to the numerical
al%orithms of the finite volume method and covers Chapters 4 to 9. Discretisation
schemes and solution procedures for steady flows are discussed in Chapters 4 to 7.
Chapter 4 describes the basic approach and derives the central difference scheme for
diffusion phenomena. In Chapter 5 we emphasise the key prop- erties of discretisation
schemes, conservativeness, boundedness and trans- portiveness, which are used as a
basis for the further development of the upwind, hybrid, QUICK and TVD schemes for
the discretisation of con- vective.terms. The non-linear nature of the underlying flow
Ehenomena and the linkage between pressure and velocity in variable density fluid
lows requires special treatment, which is the subject of Chapter 6. We introduce the
SIMPLE algorithm and some of its more recent derivatives and also discuss the PISO
algorithm. In Chapter 7 we describe algorithms for the solution of the systems of
algebraic equations that appear after the discret- isation stage. We focus our attention
on the well-known TDMA algorithm, which was the basis of early CFD codes, and point
iterative methods with multigrid accelerators, which are the current solvers of
choice.The theory behind all the numerical methods is developed around a set of
worked examples which can be easily programmed on a PC. This pres- entation gives
the opportunity for a detailed examination of all aspects of the discretisation schemes,
which form the basic building blocks of practical CFD codes, including the
characteristics of their solutions.
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We were pleasantly surprised by the ready acceptance of the first edition of our book
b%/ the CFD Commumtﬁ and by the amount of positive feedback received over a period
of 10 years. To us this has provided justification of our original plan, which was to
provide an accessible introduction to this fast-growing topic to support teaching at
senior undergraduate level, post- graduate research and new industrial users of
commercial CFD codes. Our second edition seeks to enhance and update. The
structure and didactic approach of the first edition have been retained without
change, butaug- mented by a selection of the most important developments in CFD.
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surprised by the ready acceptance of the first edition of our book by the CFD
community and by the amount of positive feedback received over a period of 10 years.
Tousthﬁkmspwowded ustification of our original plan, which was to provide an
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