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Preface
In the present series several books have already been published on drag reduction in
turbulent flows. These books deal with manipulations of turbulent flows by passive means,
especially by attaching special roughness elements to the wall, e.g. riblet sheets. However,
what has been missing is a description of the drag reduction in turbulent flows achieved by
additives, whose efficiency is even higher than that produced by passive means.
Drag reduction by additives for fibres was discovered 60 years ago and 50 years ago for
polymers and surfactants. Since the discovery of the effect there has been an up and down
of the basic research and the testing of possible applications. This varying interest in the
effect resulted from an overestimation of the possibilities of application and the resulting
disappointments. Nevertheless, the effect is still of importance for two reasons:
1.

In many cases it is easier to manipulate flows by additives than by passive means,
and the potential of applications is considerable, as we will show.

2.

The effect is of importance for the research on turbulence, because every drastic
,. g the basic elements of a process.
manipulation allows conclusiom
ction of the basic research and the applied

This book covers both aspects, because

research make worth wile contributions. Thus it is the aim of the book to present the state of
the art with respect to both aspects in order to motivate researchers doing basic research as
well as doing applied research in the future. Consequently, this defines the readers. There
is the researcher in the field of fluid mechanics to whom we will demonstrate in which
respect research on this effect is important for the understanding of turbulent flows. On the
other hand, there is the engineer who is looking for new, creative methods to develop
energy-saving processes in which friction losses are of importance. Furthermore, we
intend to give impulses as to how the knowledge of the effect can be useful for other areas
of research in which fluid mechanics play a minor role, e.g. methods of irrigation in
agriculture. Thus besides the basic research and the application of the effect the book is also
interesting for people working in other fields and willing to integrate new ideas for their
purposes.
Drag reduction by additives cannot be reduced to one effect and its explanation.
Surprisingly, there are several effects which are very similar and result in the same
outcome. Thus a broad description of the effect is essential.
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The book is divided into three parts: In the first part basic knowledge is more broadly
presented than necessary for the understanding of the following parts. This is done to
enable the reader to develop and formulate his own thoughts. The second part of the book
is the core part. In this part drag reduction by addition of polymers, surfactants, and fibres
is presented. Relevant experimental results as well as theoretical attempts or hypotheses to
explain the effect are presented. In the third part the potential of applications is discussed. It
ends with a subchapter, in which several possible future applications are speculated at.
The book is based on the research results of the last 60 years. Consequently, many results
and explanations were found several years ago. Thus the subject will not only be elucidated
in view of the most recent publications in this field. Also older results, ideas, and
explanations are included in order to gain a complete insight. This was taken into account
by referring to older, original publications and resulted in an extensive list of references.
Finally, we hope that this book can help to point out how interesting the effect of drag
reduction by additives is.

ZUrich, Senftenberg
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