Volume 27.  Toronto, August 20, 1914

Contents of this issue on page 3

The Canadian Engineer

A weekly paper for engineers and engineering-contractors

"""""l“lllmIMumnnmmumnunm||||u4|uu[ummuumuummmmmm|mmm4unmunmmn|144Jm441J1umJun4141mn.tmmmt:mmunrmriumuumuunmmnnummmnmum::mru4nnmmummmmmmnnmmr{:xmuu|mmnu|4|umuummmumnu!uun|||mnl1unmmmmnmmnnmimmmmumm|mmumnmummum

SURGE TANK PROBLEMS

e

AN INVESTIGATION OF SURGE TANK REGULATION DETERMINING BY GRAPHICAL AND
ANALYTICAL METHODS PROPER SOLUTIONS OF PROBLEMS CREATED BY LONG PIPE LINES.

By PROF. FRANZ PRASIL,
Authorized Translation by E. R. Weinmann and D. R. Cooper, Hydraulic Engineers, New York City.

Part I.

N case the main conduit leading to a turbine is
COomparatively long, beginning at the intake on a
COmparatively light slope (canal, tunnel or Ilow-
leacﬁressur.e pipe) and concll-lding in a short steep slope
18 directly to the turbines, (high-pressure pipe or
ﬁzrftock), it is common practice to construct at the junc-
mainan Open .tank, called 'the surge tank, 'by wplch t.he
R COndmt. 1s separated into two parts, in \.!Vthh with
e fStant discharge of. the turb.mes the i?ow in the con-
Variall;f] COnstan't, and with a variable turbine discharge a
Surfy € conduit flow resul'ts. In the first case, the water
s thce°m the surge tank is lower than the water surface
€ Intake by an amount dependent upon the flow in
OW-pressure pipe. This difference of head is deter-
d by the friction head in the main conduit. In an
Ment of time just as much water flows into the surge

mine
Incre

the surge tank consists of a pipe or tunnel running full
under pressure.
I. Introduction.
The investigation is developed (see Fig. 1) under the
following additional assumptions :

(1) The intake is provided with a spillway whose di-
mensions are such that the elevation n—n in the forebay
may be considered as constant during the period under
investigation.

(2) The sectional area of the main conduit is constant.

(3) The volume of the conduit, compared to the
volume of the surge tank and compared to that part of
the volume of the forebay which is affected, is so large
that the influence of both of these masses of water toward
decreasing the flow may be neglected.
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turhs oS flows out of it through the penstocks to the
Thines,

5 tIen the_a second':case, the ine}'tia of Fhe mo.ving mass
'plltﬂowmam conduit prevents this equality of mﬂow.and
‘eights. he.wa_ter .surface in the surge tank has variable
Vation 2 that is, it rises or falls above and below the ele-
tiog ot tl}ie to the steady flow. The extent of.thls f!uctua-
the .. . '€ Water surface depends upon the dimensions of
Size , .1 conduit, the amount of flow, and also on the
floy, d form of the surge tank. In this case, if an over-
the . AN excessive lowering or too large fluctuations of
Myg giel' Surface are to be prevented, the surge tank
of dimensioned according to the area and length
floy, € Main condyit and according to the inflow and out-
"‘in:;ti'on this artic}e the problems leac.ling to the deter-
Meth, d: of the dimensions will be discussed, and the
In the - Partly analytical and partly graphical, involved
the SSSOIUtlpn of these problems, will be developed upon

Umption that the main conduit from the intake to

.

(4) Elastic and temperature conditions are neglected.

In the derivations of the formula, the following ab-
breviations are used:

L = Length of main conduit in feet.

a = Sectional area of main conduit in square feet.

p = Wetted perimeter of main conduit in feet.

v = Velocity of water in main conduit in feet per second

at the time ‘‘¢>,

v, = Normal velocity of water in the main conduit in feet
per second, during the period of steady flow.

v: = Initial velocity in the main conduit in feet per
second, at the time ¢t = o.
(v, v: and v, are average values and are assumed as
constant throughout the entire length of the main
conduit).

H, = Vertical distance from the water surface n—mn in

the forebay to the centre of gravity of the entrance
to the main conduit.
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