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Thisisthe first book in afour-part series designed to give a comprehensive and
coherent description of Fluid Dynamics, starting with chapters on classical theory
suitable for an introductory undergraduate lecture course, and then progressing
through more advanced material up to the level of modern research in the field.

The present Part 1 consists of four chapters. Chapter 1 begins with a discussion
of Continuum Hypothesis, which is followed by an introduction to macroscopic
functions, the velocity vector, pressure, density, and enthal py. We then analyse
the forces acting inside afluid, and deduce the Navier-Stokes equations for
incompressible and compressible fluids in Cartesian and curvilinear coordinates.

In Chapter 2 we study the properties of a number of flows that are presented by
the so-called exact solutions of the Navier-Stokes equations, including the
Couette flow between two parallel plates, Hagen-Poiseuille flow through a pipe,
and Karman flow above an infinite rotating disk.

Chapter 3 isdevoted to the inviscid incompressible flow theory, with particular
focus on two-dimensional potential flows. These can be described in terms of the
"complex potential”, allowing the full power of the theory of functions of
complex variables to be used. We discuss in detail the method of conformal
mapping, which is then used to study various flows of interest, including the
flows past Joukovskii aerofoils.

The final Chapter 4 is concerned with compressible flows of perfect gas,
including supersonic flows. Particular attention is given to the theory of
characteristics, which is used, for example, to analyse the Prandtl-Meyer flow
over abody surface bend and a corner. Significant attention is also devoted to the
shock waves. The chapter concludes with analysis of unsteady flows, including
the theory of blast waves.
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Thisisthe first book in afour-part series designed to give a comprehensive and coherent description of Fluid
Dynamics, starting with chapters on classical theory suitable for an introductory undergraduate lecture
course, and then progressing through more advanced material up to the level of modern research in the field.

The present Part 1 consists of four chapters. Chapter 1 begins with a discussion of Continuum Hypothesis,
which isfollowed by an introduction to macroscopic functions, the velocity vector, pressure, density, and
enthalpy. We then analyse the forces acting inside a fluid, and deduce the Navier-Stokes equations for
incompressible and compressible fluids in Cartesian and curvilinear coordinates.

In Chapter 2 we study the properties of a number of flows that are presented by the so-called exact solutions
of the Navier-Stokes equations, including the Couette flow between two parallel plates, Hagen-Poiseuille
flow through a pipe, and Karman flow above an infinite rotating disk.

Chapter 3 is devoted to the inviscid incompressible flow theory, with particular focus on two-dimensional
potential flows. These can be described in terms of the "complex potential”, allowing the full power of the
theory of functions of complex variablesto be used. We discussin detail the method of conforma mapping,
which isthen used to study various flows of interest, including the flows past Joukovskii aerofails.

Thefinal Chapter 4 is concerned with compressible flows of perfect gas, including supersonic flows.
Particular attention is given to the theory of characteristics, which is used, for example, to analyse the
Prandtl-Meyer flow over abody surface bend and a corner. Significant attention is also devoted to the shock
waves. The chapter concludes with analysis of unsteady flows, including the theory of blast waves.
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Editorial Review
Review

"Thisisthefirst of four volumes which cover essential areas of fluid mechanics in an admirable breadth and
depth. The seriesisideally suited for M Sc students reading Mathematics, Engineering, or Physics aswell as
PhD students. Established researchersin the field will also benefit from the precision and clarity achieved by
the authors, which among others provides the reader--and here is some similarity with the Theoretical
Physics series by Landau & Lifshitz--with a glimpse into the Russian school of fluid dynamics." --Alfred
Kluwick, Institute of Fluid Mechanics and Heat Transfer, TU Wien

About the Author

Anatoly I. Ruban, Professor, Department of Mathematics, Imperial College London,Jitesh S. B. Gajjar,
Professor of Applied Mathematics, School of Mathematics, University of Manchester

Anatoly Ruban:

1972: Received 1st class degree in Physics from Moscow Institute of Physics and Technology (MPhTI)
1977: PhD in Physics and Mathematics from Central Aerohydrodynamic Institute (TSAGI), Moscow
1991: Degree of Doctor of Science in Physics and Mathematics from Computing Centre of the Russian
Academy of Sciences

1975 - 1995: Employed by TSAGI, starting as Junior Research Scientist and progressing to Head of
Department of Gas Dynamics

1978 - 1995: Teaching at MPhPI, first as Associate Professor and then (1993 - 1995) as Professor in the
Department of Theoretical Aerohydrodynamics

1995 - 2008: Chair in Computational Fluid Dynamics, University of Manchester, School of Mathematics
2008 - present: Chair in Applied Mathematics and Mathematical Physics, Imperial College London,
Department of Mathematics

Jitesh SB. Ggjjar:

1977: Received 1st Class Honsin Mathematics from Imperial College, London
1984: Received PhD from Mathematics Department, Imperial College, London
1983 - 1985: Research Scientist at British Maritime Technology, Teddington, UK
1985 - 1991 Lecturer in Mathematics Department at Exeter University

1991 - current: Mathematics Department, University of Manchester

2007 - current: Professor of Applied Mathematics, University of Manchester

Users Review
From reader reviews:
Sharon Hall:

Do you have favorite book? If you have, what is your favorite's book? Publication is very important thing for



us to know everything in the world. Each guide has different aim aswell as goal; it means that e-book has
different type. Some people sense enjoy to spend their time to read a book. They are really reading whatever
they consider because their hobby will be reading a book. Think about the person who don't like looking at a
book? Sometime, particular person feel need book after they found difficult problem or perhaps exercise.
Well, probably you should have this Fluid Dynamics: Part 1: Classical Fluid Dynamics.

L ouise Graham:

In this 21st century, people become competitive in every way. By being competitive now, people have do
something to make all of them survives, being in the middle of often the crowded place and notice by means
of surrounding. One thing that oftentimes many people have underestimated the item for awhile is reading.
Y eah, by reading a guide your ability to survive increase then having chance to stay than other ishigh. To
suit your needs who want to start reading some sort of book, we give you this specific Fluid Dynamics: Part
1: Classical Fluid Dynamics book as basic and daily reading e-book. Why, because this book is greater than
just a book.

Jodie Kahl:

As people who live in the particular modest era should be up-date about what going on or details even
knowledge to make these people keep up with the erawhich is always change and make progress. Some of
you maybe will probably update themselves by studying books. It is a good choice for you personally but the
problems coming to you actualy is you don't know what type you should start with. This Fluid Dynamics:
Part 1. Classical Fluid Dynamicsis our recommendation so you keep up with the world. Why, because book
serves what you want and need in this era.

Tamela Campbell:

Isit a person who having spare time then spend it whole day by simply watching television programs or just
resting on the bed? Do you need something new? This Fluid Dynamics: Part 1: Classical Fluid Dynamics can
be the answer, oh how comes? A book you know. Y ou are and so out of date, spending your extratime by
reading in this fresh erais common not a geek activity. So what these publications have than the others?
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