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PREFACE,

Tris book is designed primarily for the use of students of
engineering in universitics and technieal eolleges,  In its prep-
aration the aim has been to present fundamental prineiples in
a manner both sound and as simple as possible.  The treatment
presupposes a good elementary knowledge of the prineiples of

- mechanics, and a working knowledge of the elements of eal-

eulus; but to the student thus equipped, whao is also well trained
in arithmetic, algebra and trigonometry, it presents little mathe-
matical diffieulty. Manv mnnerical examples are introduced,
the complete solution of which should form an important part
of the work of the student.

It is perhaps not too much to say that the key to a correct
understanding of all problems in the steady How of liquids is
supplied by Bernoulli's theorem,—or, as it is usually ealled in
the text, the general equation of energy.  Familiarity with this
principle is therefore much more important than a memory-
knowledge of special rules, and for this reason the explanations
of particular cases of flow have in most cases been based dircetly
upon the fundamental equation. The meaning and importance
of the term representing lost energy in this equation have also
been emphasized. The corresponding theory applied to gases
is given in Appendix A.

In the presentation of working rules for estimating flow in
the various practical cases met by the engineer it has been
aimed in every ecase to give a clear statement of the rational
basiz of the formula adopted, and also to make clear to what
extent the theory is defeetive and the formula therefore empiri-

ecal. It has also been attemnpted fo avoid the appearance of
il
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precise knowledge where the reality is absent. For example,
uo elaborate tables have been given purperting to show aceu-
rately how frictional loss of head in pipes depends upon veloeity
and diameter, or giving precise values of the friction factor for
pipes of different kinds. A somewhat careful study of experi-
iental data has failed to convinee the author of the reliability
of any such tables.

The treatment of turbines and water wheels has béen re-
stricted to an outline of the theory, but several illustrations
showing typieal American practice have been included. For
tliese the author is indebted to the courtesy of manufacturers,
to whom eredit is in every case given in the text, The aim has
been to unify the theory, the treatment of all specific cases
being based upon the same general prineiples and equations,
and a general notation for velocities and their direction-angles
being adopted which it is hoped will be found simple and helpful.
This unification includes the theory of turbine pumps.

In various discussions throughout the book reference is
made to the author's texi-book on Theoretical Mechanies for a
fuller explanation of basal principles.

L. M. H.
Pare Avro, Can, June, 16,
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HYDRAULICS

CHAPTER L
PRELIMINARY DEFINITIONS AND FRINCIPLES,

1. Definition of Subject.—The mechanics of fluid bodies is
called Hydromechanies. It embraees Hydroslaties, dealing with
the principles of fluid equilibrium, and Hydrokinetics, dealing
with the laws of fluid motion,

Hydraulics, the subject of this book, may be defined briefly
as practical Hydromechanies, It deals espeeially with the flow
of water in streams of various kinds, but may be taken to in-
clude all the prineiples and applications ‘of Hydromechauics
that bear directly upon problems of practical utility. Many
of the laws of Hydraulics are largely empirieal, but ceriain
fundamental dynamical prineiples, especially the law of energy,
serve to unify the subject and to put it upon a scientific basis,

The hodies dealt with in Hydromechanics may be either
liquids or gases. Hydraulics deals mainly, but not exelusvely,
with liqquids, and especially with water.

2. Distinction between Solid and Fluid Bodies.—A solid Lody
can permanently resist change of shape; a fiuid body cannot.

A fAuid is either liquid or gaseous. A gas tends to expand
indefinitely, so as to Al any continuons elosed volume in any
portion of which it may be placed. A liquid changes its vol-
ume only slightly under changes of pressure; a given portion
may be wholly freed from external pressure without expanding
beyvond a certain volume,



