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“A little learning is a dang’rous thing
Drink deep, or taste not the Pierian spring
Their shallow draughts intoxicate the brain,
And drinking largely sobers us again.”

Alexander Pope (1688-1744) Essay on Criticism



PREFACE

This book is intended to be a useful guide for: researchers in institutes,
practising engineers in industry, academics and students in the fields of
aerospace, civil, hydraulic, electric transmission lines, mechanical, nuclear,
offshore, and wind engineering. The book may be useful reading for applied
mathematicians and physicists engaged in fluid mechanics.

The unique feature of the book is that it deals exclusively with a single
class of bluff bodies with circular cross-section. This class has attracted a
great deal of research due to the highly complex flow structures generated.
Since most of bluff bodies used in engineering applications are circular
cylinders, I felt they warranted this in-depth treatment.

This volume of Flow Around Circular Cylinders is intended to be the
first of two volumes and deals with Fundamentals in three parts, A-C. The
second volume, Applications, to follow, will also be in three parts, D-F. The
two volumes have been written as self-contained books. This first volume
covers:

(A) disturbance-free flow around a nominally two-dimensional cylinder
across the whole Reynolds number range;

(B) various theoretical models such as free streamline, vortex, vortex-
sheet, and other miscellaneous less well-known models;

(C) real free-stream effects such as turbulence, shear, compressibility,
sound, cavitation, as well as non-Newtonian fluids.

The second volume will cover:

(D) effects of geometry, such as: surface roughness, aspect ratio, taper,
blockage, finite cylinder, yaw, rotation, wall proximity, pairs, groups,
and arrays of cylinders;

(E) unsteady free stream, such as: acceleration, deceleration, reversal,
oscillatory flow, waves and combinations of waves and current, as well
as streaming;

(F) flow-induced oscillations, free and forced oscillations, synchronisa-
tion, influencing and governing parameters, means for suppressing os-
cillations, interfering cylinders, arrays, theoretical models, and ovalling
mode of oscillation.

This book may be compared to a strange and incomplete jig-saw puzzle
of a peculiar kind. It is composed like the jig-saw puzzle of hundreds and
hundreds of ‘pieces’, which vary in size and do not fit nicely together. This
reflects the complexity of Fluid Mechanics, where more research is always
needed to fit together the remaining pieces. If the reader bears this in
mind, it will help him to appreciate fully this book.
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It has been my life’s work to study and research into all aspects of
flow around cylinders. This book has grown out of this long-term effort.
It was not my intention to write a large book but I felt it necessary to
make extensive use of descriptions since knowledge of flow past bluff bodies
is still largely acquired from observations. The main emphasis is on the
physical explanation of phenomena. Each description of what is happening
is accompanied by a possible explanation as to why it is happening. Every
effort has been made to deal with all possible aspects of flow and the book
can therefore lay claim to being comprehensive.

Many papers written before World War II, which were milestones in
their time are included, in order to revive their fading significance in reach-
ing the current overall understanding. The reader is reminded that papers
and information are produced nowadays at a rate greater than the capabil-
ity of and time available to scientists and engineers to absorb them. Hence,
the guide like this book is an attempt to offer an overview and insight in a
time-saving manner.

I have introduced in each reference important descriptions to allow fur-
ther insight into the contents. In order to facilitate the handling of the
large number of references, they are classified into four categories:

(i) Books, including collected works (only parts of which are relevant).
(ii) Reviews - highly relevant and usable as initial reading.
(iii) Papers published in learned journals (easy access).

(iv) Papers published in conference proceedings, reports, theses, etc,
(harder access).

I am sure that there will be many criticisms, comments, and questions
about the book from you, the readers, which you would like to share. I
would be only too happy to respond and try to answer them. I would also
particularly welcome any future research reports, papers reprints, etc, on
the subject which you may wish to send me.

Last but not least, I only hope that part of my enthusiasm, and devo-
tion to the subject will pass to you.

Salford, Lancashire M.M.Z.
25 September
Anno Domini 1994
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