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HWintroath Pumps, Inc., Deep-Fell Turbine
¢ FIELD TEST: end

United Iron Works, 4-Stage Centrifugal Booster

3 The Field Tests to determine the efficiency ard the rate

- of consumption of power for each 1,000 gallons of water pumped as reouired
by the Contract No. 1057-E, under which these pumps were purchased, were

-~ performed on the last two deys of July, 1939, snd the first day of August.

L Since the time set for the completion of this contract was
7 practlically at hand, the actual pumping test had tc be perfommed in a manner
to overcome same difficuliies thet were ceused by ¢ lack of completion in
.. other items of the Weter Supply Project, of which these pumps were only

a pert, the principal difflculty encountered wes thet created by a shortage
" of power Trom the power plant, due to the fact that the Diesel Engine unit, ;
. waich comstituted a part of the Water Supply Froject, had not been installed. |
% The delay in the installetion of this power unit was due to the fact that
> a change had to be made in the type of engine purchased as scon as it was
-learned thet naturel gas would not be aveilable for this engina in time to
‘test the pumps, Another difficulty was the lack of water measuring facili-
.’ +ties, also due to the fact that shipment of the Venturi Meter and its msceom~
penying geuges had also been delayed for about a month. To obviete the P
~first dli‘ficulty, that ig, the lack of power, srrzmgements were mede through &
the Commending Officer to reduce the power loed as imich as possible by
‘eliminating uses 'of power within the Post which were not essential. This
‘arrangement could be made only by taking power from the power plent efter
the time set at epproximately 10:00 o’clock in the evening when the lasgt of
the lerger users of power, thet is, the motion picture theatre, had finighed
-its nightly run. Following this plen, all arrengements were completed at
fthe pump site, shich is located ebout four miles from the power plemt,
d connected with it through the 6600 volt transmission line end a telephone
muunicetion line for the fests. 4% 11:00 o'clock on the first evening, - -~ o
ri wes received from the power plant that the load had dropped sufficiently
¢ pemit the use ‘of the necessary approximately 300 H.P. required to .

It took: just threa‘ﬂ

t \e,vbase' o - the pump.
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al helght of 483 ft., the draw-down beling

- ipmediately established atb epproximately 18 £i., Wt at the end of thres
- minutes water was Tlowing smoothly into the surge tenk located about ;
%00 f+. south, and which has a capacity of 50,000 gellons.

Referring agein to the statement that the Venturl Meter

t been installed, arrsngements were mede to meesure the Llow

from this Deep Well Turbine by veading the water level as it rose in

the tenk from the bottaom towards the top, the rate of £illing having

been sslculated: previously by the measurements of the tamk area asnd having

been £ixed-at 425 gallons per inmeh of Tise in the depth of water within

‘the tank. . These inches were measured as shown by reading a wooden rod

whigh lad besen graduated. into inches and tenths of inches. The time

‘scheduled for this Pirst test which was made on Sunday, July 30th, will

. indicete 4bhat the pumping periocd was divided as neexly as possible into

“ pifteen mipute intervals. In this Pirst test there were five such intervels

* esteblished =nd as shown in this deta sheet, the mumber of inches measured

" ‘at the end of esch successive fifteen mimite intervels was noted, and from

_the number of inches of weter pumped into the tenk, at the fixed rate of :

. 485 gallon per inch, the mumber of gellons pumped is indicated in the third

. eolumn of the Pump Test. From the gallons pumped the rate per mimute

* 4g.fixed by dividing the gellons pumped by the ectual mumber of mimtes of

. elapsed time, By referring egain to the diagram, the head ageinst which
this pump operated is fixed by the actusl depth of the water level plus

the-depth of drew-down, plus the sdditionsl head created by friction in the

"length of travel in the gn pipe leading from the water level to the dla-

cherge pipe in the Surge Tenlk, 40 £1. of this fotal pumping heed was

estimated, 490 £t. was actual meesursd 1ift, which gave a totel hesad of

T B30 T4,

. o 1ift the water for the tot

hed not ye

e T, determine the cusnity of power, since there are no test
'+ ieasuring ingtroments aveilable at this Post, the determuinetion was made by
< observing the mmber of revolutions, in a fixed mmber of seconds, of the
‘palence wheel on the electric meter which had been instelled és a part of
“the equipment. This was dome because of the fact that the graduations dn
the dials were spaced too far apart to give a reading sufficlently close.
‘Do be sure that the revolutions counted on this balance wheel would be
ceurate, the instrument was removed and teken to the testing laboratory of
ve Arizond Edison Co., Bisbee, Arizona; and the sctusl velue in KW was
¥ -an:exemi in the presence of the local elsctricism. Throngh.
; ihe feirly uniform XW rate of po#er consumption. was .
; test et 63.5, 48 shown in the sixth- columm of the
. byt chional i of

o weight of & gallom: of
foo% pound-unlts entering in :
retic H.P. Was determined, & cam
gave the fTigures showni as-the
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Efficlency in percent. _The totel kilowatt hours used divided by the
number of thousemds of gsllons of water produced gave the consumption
per 1,000 gallons., fThe camparison between factory tests and field
. test is shown on Chart No. 1060-A. Since the Surge Tenk was spout filled,
it was necessary to take the water pumped into the Surge Tenk and deliver - [
it into the pipe line heading towerds the Post Reservoir, the first test !
of this Turbine Pump was stopped at 12:28 a.m. The total length of the i
pump test was therefore 84 mimutes from which 3 mimites are subtracted - '
as the Yength of time necessary to produce the flow into the Surge Tenk, i
the remaining 81 mimtes being ectusl testing time as inmdicated by the E
flow of water, and this 81 minutes is the figure used in a1l the ecaleula- i
]
:
f
§)

‘tiong for both efficiency and power consumption.

#ith this quanlty of water present in the tank, the
Centrifugal Pump, kmown as the Booster Pump, was put into commission. This
pump was started at 12:37 a.m. and operated continuously for 46 mimtes,
glving the results shown in the teast of Sundsy, July 30th, on sheet
6203-1060-D. It mst be remembered thet thisg pipe line was empty ani
that the work of this Booster Pump was merely to transfer the 43,000
gallons from the Surge Tenk into the pipe lins. This is not the duty for
which this pump was purchased, but records were kept of this data to be i
used as & camparison of what might be done under those conditions. By !
. 1330 that morning, it was recessary %o stop using power at the rate which !
* it was being consumed at the pumping plant and as shown on the sheel }
- mentioned. It will be mede apperent by the data sheet thet both pumps }
«: weré being operated far the last twenty mimutes, this condition boing fixed
* by the fact that in operating practically under no head, the Booster Pump. ",’
Efﬁ

i was taking water from the Surge Tenk at too rapid & rate to provide any

~ testing data, and, in order to keep the Surge Tenk supplied with water,
the Deep Well Turbine had been started to provide sufficient water to
continue the test. The cambined pumps were using about 200 H.P, from the

: Diesel Plént, end, due to power shortage, this consumption hed to be

;. stopped at the time indicated. )

, . The following night, Mondey, July lst, the saving of power

" wag developed in the Post consumption to en extent which permitted the

©-stert of the Turbine Deep Well pump at 10:03., fThis pump wes kept in

. operation for 75 minutes, as shown in the second set of figures on

Drawing 1060-B, and indicates that the Tigures obtained in the first test

were practically duplicated in the second set, some edjustments having been
dé on all recording instruments except the balance whe®1 of eélectric L

te? referred to in & previous parsgraph. The actuel time required to -

ter from the well to the surface was dgain three minutes dn

-thé 75 operating minutes gives the 72 mimutes wHtoh
ations. With this quenity of water on hend inth
. whe. azgein started end opersted from 11
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; pressure’in-the pipe line between the Booster Pump and the Reservolr
" hed risen from that of 187 ft., the head es resulting from the first
7 3dey's.best up to 715 f4. of heed, which indicated that weter was now
flowing into the reserveir within the Poat loceted some four miles
" aistent. The length of operating time on the Booster from this second
test of B84 minutes inditates thst 60,000 gellons of water was pumped ,
the rate verying from 1,100 gals. of the first test under no head up
to 618 gellons per minute under the full head of pressure, . Agein the
power consumption had to be stopped and the test wes discontinued until
9:65, Mugust lst, al which time the Turbine Pump was again started ad
 delivered water into the Surge Tenk at approximetely the same rate as
. ghown on the first dey's test. A slight decrease was noticeable belng
{ gue to the fact that the drew down hed been inersased from 18 £t. to 20 ft.,
;. however, the difference i small snd has no appreciable effect on the :
. pinsl resulfs obtained. A 11219, with the tenk practiecally £illed, the
. Booster pump wes- again started md operated for 75 winutes. For some
" pesson water had flowed out of the four mile delivery pipe in quanity
P gufficient to reduce the total pumping head from 715 down to 592; therefare,
% the first two periods of 15 mimutes each were reguired to refill the :
‘ delivery pipe so that the totsl pumping head wes egaln 715 £+, From that
time, thet is, 11:49 until 12:34, the Booster Pump was operating against .
_ the full head end doing  the work for which it wes purchased. To meke an
 sctual determination of the quenity of power used per 1,000 gellons of
¢ water pumped egainst that full head, only the lest four ltems as shoan
- on this set heve been used to fix the amount of power per 1,000 gellons,
. end thet 1s shown to be 3.05. The conditions under which this pump is
- operating is indicated on Drawing 6£03-1060-C, which gives, in eddition
to the data furnished by the United Iron Works, that deterained by the '
- Field Test, the Pigures having been plotted on the chert end which indi- E %
cates that the efficlency of the pump was slightly less them that i
¥ guaranteed by the United Iron Works, but which, if reduced to the pumping
¥ pead fixed by the specifications end, compared to the actual head deter-
minsd by pressure gauge, would probably place the Field Test slightly
. above the efficlency shown in the factory test, Tikewise the amount of
H.P. uged is slightly sbove that shown on the fectory test curve. But
~if this quanity of H.P. was corrected from 715 f£t. down to 880 ft., it
" also would probably be very close to the factory veet line. All of this
‘ ipformation was obtained by testing the pumps on the three days mentioned,
! and under conditions which gave us use of power for a limited time only.,
;, The actual measurements tsken by the meesuring rod in the Surge Temk are
y" probably more accurate then those that might be obteined throush the readings
i Pyrom the Venturi Meter. However, the Venturi Meter is now instelled and :
the purchese of the Diesel engine is 2lso beipg made. As soon as the
DPiesel engine-is installed end when it is expected thet ell work on the
; or will be completed, it is the imtent to obtaln from the
jtendard measuring instruments both for current, voltage,
pstTumsnts will be boarrowed for a suffjcient lemgth of
pimps o be- operated for afesting period of 2
cherae risti'c of - ‘each of
Yt haH y :

e o ies
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