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P'ies not only to the design and construction but also to 
!ts operation, and it is only comparatively recently that 
*t has been efficiently applied to pumping problems. 
m°st any machine shop or foundry could build a centri- 
u£al pump that would deliver more or less water against 

a certain head, but little attention was given to efficiency, 
^ccessibility or operation, everything being sacrificed to 
°w hrst cost. Most pumping station centrifugal pumps 

are driven by electric motors and consequently the operat- 
m§' cost is a definite and known quantity. It then becomes 
a SUestion of getting the maximum efficiency from the 
Pump under the existing conditions.

A centrifugal or turbine pump has certain fixed 
characteristics. For instance, in a turbine pump operat- 
lnS at constant speed, as it will if driven by synchronous 
?otors) the amount of water pumped increases with the 
l°P of pressure in contradistinction from the piston 

Pump, which always pumps the same quantity of water, 
n° matter what the pressure.

if) then, a turbine pump is designed to 
fitantity of water through a pipe or a piping system o 
ertain diameters and length at its maximum efficiency 

aJld another turbine of exactly the same characteristics is 
arted to pump through the same piping system the 

t^IC,aonal head from the delivery piping will increase due 
•he increased quantity of water and consequent m- 

tut4?ed velocity of water through it with the result that 
"e ‘"creased head will reduce the individual deliveries, 
0 that the total deliveries from the pumps is equal to 

*ce the delivery of the individual pump at the increasec 
; e<1<f> instead of twice that of the original pump if pump 

g by itself. If these two pumps are to work togethei 
, l0st of the time the efficiency curve for each pump should 

e at its maximum over the variations in head between 
and two pumps working.

, If two turbine pumps deliver into piping system 
tli eases the individual delivery of each pump by more 
t"an ]o% it will have the tendency to cause the delivery 
v,...,S^ing' from one pump to the other so that one pump 
; 1 he delivering water and the other practically c ur n 
t,g\ This may "be remedied by increasing the sizes of
the “fellers.

Un, Jt is usual to keep the suction tubes of all pumps 
p. (_ei 25 feet and most pumps have their suctions at no 
leaktCl" ^an 20 feet to minimize the possibility o air
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gallons per 24 hours capacity. Two of these pumps raised 
the water about 80 feet above the level of the reservoir to 
which the main station pumps delivered the water and two 

raised the water 280 feet above this level. Two-
Al-

pumps
stage pumps only were necessary for the lower level below 
the mountain plateau, but six-stage pumps were required 
for the higher elevation. The problem at this station was 
to approximately determine the heads to which the pumps 
would generally work so as to get the greatest efficiency 
out of them. The pumps were directly connected to the 
mains fed from the main pumping station and about 75 
feet below the level of the reservoir that the main sta
tion fed.

Besides the usual annual and daily fluctuations in 
head with the added effect of the draft of these pumps on 
the static head there 'was the difference in level of two 
reservoirs on the main system to be considered. One of

deliver a

one
that

age.
Il has been found in a number of cases with turbine 
P8 that the tips of the impellers wear very rabidly 

tk]Cn suction tube is greater than 12 feet. Less tian 
th;S .height there is littIe‘or no wear and the reason - 
1 S Is Probably due to imperfections in design o t ie ur 
gu 6 PUmp as bllilt to-day, although some manufacturers

ai antee over 80% efficiency.

Ptirn
Fig. 5.—The -J8=inch Header, Beach Pumping Station.

these reservoirs was only used in case of emergency or 
while cleaning or repairing the reservoir generally used, 
but as it was 60 feet lower in elevation and two miles 
distant across the city, and nearer the pumping station, 
it naturally produced considerable variation, and practi
cally made the problem of obtaining maximum efficiency 
with turbine pumps under all working conditions inde
terminate. I he pumps, as built and operated, give a 
maximum efficiency of 60 per cent., although under certain 
conditions the specified efficiency of 75 Per cer)f- is

bii

Pell PS *n Place varied from $5,500 to $9,800. xtr£ 
ci..,ers CaPable of lifting the water to 300 feet wer® 
tv^ed and the pumps had to be successfully operated 

VVeeks before acceptance.
besides the main pumping station, there was bui t 

t0°Ster station to replace steam and air-lift pumps and
carry the water to greater elevations than possible wi 

lriain pumping station without causing excess 
^res in the lower portion of the city. This stati 

ns four turbine pumps each of °ne million mP

The

obtained.
Tenders for these four pumps in placé varied from

$6,000 to $6,800.
The main pumps are driven by 750-h.p. motors, the 

lower level pumps at the booster by 50-h.p. motors and 
the higher level by 130-h.p. motors. All these pumps 
run at 750 r.p.m.
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