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AUTHOR’S PREFACE

Ta1s book is intended to give, in & reasonably adequate engineering
form, a discussion of the more important hydraulic problems which
arise in connection with pipe lines and pipe line flow. No attempt
has been made to cover the subjeet from the structural or descrip-
tive viewpoints. In Chapter V the treatment is partly structural
and descriptive, but rather as incidental to the main purpose of the
work.

Chapter T presents briefly the elementary principles relating to
pipe line flow with some special emphasis on the subjects of pipe
friction and secondary losses dus to miscellaneous turbulence,
Special attention may also, perhape, be directed to the series of
relations and expressions in Section 11 and to the treatment of
network systems in Section 21.

Chapter II presents the subject of surge, not with analytical
detail but in such manner a8 to place before the engincer a variety
of means for dealing with this important problem. Attention may
he directed to the special applieation of the principles of similitude
as npplied to this problem, thus bringing it within the range of
lahoratory investigation.

In Chapter 11T is given a reasonably full analytical treatment of
the subject of water ram or shoolk. This spems to be justified by
the absence, so far as the author is aware, of any measurably
adequate dizcussion of this gubject in the English language. The
method employed starts with the fundamental principles as first
developed by Jonkovsky. The details of the development are
however, largely independent of other sources. Bpecial attention
may he called to the discussion of other proposed formula for
shock, showing the necessary limitations which must surround
their ase, and in particnlar to that of Allievi which has Deen so
commonly employed without a proper appreciation of its necessary
limitations. Attention may also be called to the pxtension of this
method to include the hypothesis of partial or imperfect reflection
at the valve—and of the need of experimontal work to serve as a
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basis for determining whaf degree of reflection may be expected
under various operating conditions.

Chapter IV presents, with some new material, the general subject
of stresses in pipe lines, due either to sfalic pressure or under
conditions of flow.

Chapter V presents some descriptive and structural material,
egpecially with reference to materials, joints, fastenings, fittings,
ete. It gives likewise somo discussion of the problem of economie
design and of a number of apecial problems connected with the
installation and equipment of pipe lines.

Chapter VI presents a brief discussion of oil pipe lines, or more
broadly of any pipe line intended cepocially for the carringe of
viscons fluids. Partioular attention may be directed to the method
of treatment involving the vse of the general eguation of flow s
disenssed briefly in Appendix 1. There seeme good resson to
believa that if the frictional resistanee is thus determined, as a
function of diameter, velocity, density and viscosity, with a proper
allowance for the physical condition of the flow surface of the pipe,
the results will be entirely reliable and the design of such pipe lines
may be undertaken with the same degree of confidence as in the
case of thoze for the flow of water,

Any work of the character of this volume must be, in large parts,
a compilation and adaptation of materinl drawn from many sources,
It has been the intention to give oredit whenevar direct use has thus
been made. The reader will find, however, a considerable amount
of material which is either new or which has not been commonly
presentod in the form here given.

1t is hoped that the work may prove of some direct help to
engineers in dealing with the hydraulic problems of pipe line flow,
and also that it may serve ar a stimnlus to the further study of
many phases of these problems regarding which our knowledge is
atill entirely too fragmentary.
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