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THE FLOW OF WATER THROUGH
VALVES.”

The most casual observer in looking at
an ordmary valve must have noticed the
contracted and tortuous passages of the
rlobe-valve, and the breakwater-like pro-
jections in the passageway of a gate valve.
Whilecngineersare universally of the opin-
ion that a ge-valve will pass more water
at a piven pressure than will a globe-valve
of the same nominal size under like con-
dition, yet, so far as is known to the wnter,
no one has attempted accurately to com-
pare their relative flows. Considered
from the point of view of design, the hy-
draulic engineer readily perceives that the
reasons for the above opinion. ate the
losses of head due 10 hydrautic friction at
no less than eleven places in globe-valves
anlat aless number in angle and pate-
valves. Referring to the sectional eleva-
tion of a globe-valve, you will notice
that hydraulic losses are occasioned by :
(1) The enlargement of the steam as it
leaves the pipe fur 1lie budy of the valve—
always providing that the end of the pipe
has been finished and the burrs produced
in cutting have been removed ; (2) the
contraction of the steamn asit goes through
the passageway to the underside of the
valve seat; (3) the enlargament at the

*Paper reied by W, 1L Magrader, Peafesenr Me-
chantual Engineenng, Stae Unneraty, Ohio, at the
ninctecath anmil cubvention of the Amencan Water
Warks Vsviwiation, Columbus, Ohig, May, 18¢9.

underside of the valve seat ; {4) the con-
traction in passing through the valve-ori-
fice; (5) the still further contraction n
passing between the valve-seat and the
valve ; (0) the enlargement in passing
through the top of the body ot the valve ;
(7% the enlargement or contraction, as it
gocs thiough the passageway towards the
the pipe from the top side of the valve-
seat ; (8) the enlargement of the stream
just belore meeting the end of the pipe;
(9} the contraction of the stream on enter
ng the pipe ; (10) skin-friction, due to
rough surfuces and unfilleted angles;
(11) by the turning its main direction of
flow through at least 360 degrees of arc.

Referring to the diagram of the straight-
wiy or gate-valve, you will perceive that
its hydraulic losses are duc to the first,
second, third, fourth, cighth, and ninth of
these reasons or their equivalents, and
also to a less extent to the tenth. The
angle and cross valves have losses due to
the first, fourth, sixth, seventh, ninth and
tenth, and to the turniny of its man direc-
tion of current through ninety degrees.

In these three classes of valves, the area
of valve-orifice is never as large as the
actual arca of the pipe connected to it.
With most valves the diameter of the
valve-onfice is the samme as the nominal
diameter of the pipe, while with some
valves the area of the orifice is even less
than the area due to the nominal size of
the pipe. With many globe and angle-
valves the valve-disk does not nse suffi-
ciently lngh to give equal areas through
the orifice and between the valve seats
and valve-disk, ana in many of even the
smallest of the older dJesiyns of valves
the valve is guided to i1s seat by jugs pro-
jecting down into the orifice, thereby de-
creasing its area and causing additional
eddies. In some of the forms of globe
and angle valves of the latest designs, it
will be found that the disk does not lift
high enough for a free passage, butthat
the nut of the valve-disk hangs down like
a uvula in the throat of the passageway ;
and similatly with gate-valves, that, while

the onfice 15 always much less in area
than the actual area of the pipe, it is
sometimes stll further decreased by the
projecting lugs used to screw the valve.
seats 1ato ther places ; and, furthermore,
that the vavle-discs of some gate-valves,
not lifting high enough, hang down o
the passageway, and so obstruct the flow
of the water.

The investigation to which your atten.
tion is called 1s one suygested by the
wiiter and made under his direction, It
formed the graduatny thesis for the de-
gree of M., L. in 1897 of Mr. C. W,
Damron and Mr. Horace Jjudd, of thus
oty (Columbus;, and to them much credn
1s due for their patient and painstaking
experimentation and the care with which
they worked up the results, which cover
fifty-one pages of tabulated figures and
plates of forty four curves praphically
illustrating the same, For your under.
standing of the results of tius investiga.
tion, the diccharge curves of the differemt
valves tested have been redrawn to a
scile of five wallons equal to one inch and
one pound pressure equal to .266 inch.
From the ditgram defore you you will
perceive that five sizes were tested of
seven niakes of valves, each at six differ-
ent pressures.  Some of the more instruc.
tive data have been tabulated with refer-
ence to the weights of the valves with
and without hand wheels—the actual in-
terior diameters and the equivalent areas
of the standard black pipe, the actual
areas of the valve-onfices, and the pres-
sure of the yauge at the valve for each
size and make of valve corresponding to
a pressure of eghty pounds at the stand-
pipe.

The investijation was made in the hy-
draulic laboratary of the department of
Mechanical Engineenng at the Obio
State Umiversity,  Water from one, two,
or thiee pumps was led into a twenty-
four-inch standpipe twenty-fout feet high,
closed at the top, wheace it passed
through a fifteen-inch opening into one
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