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i, LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither the
United States, nor the Commission, nor any person acting on behalf of the Commission:

' A. Makes any warranty or representation, express or implied, with respect to the ac=
curacy, completeness, or usefulness of the information contained in this report, or that the
use of any information, apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages resulting from the
use of any information, apparatus, method, or process disclosed in this report.

As used in the above, “’person acting on behalf of the Commission’” includes any em~-
ployee or contractor of the Commission to the extent that such employee or contractor
prepares, handles or distributes, or provides access to, any information pursuant to his em=
ployment or contract with the Commission.
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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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1.0 Introduction

AlllSoChalmars Canned RotorMercury Puips (serial- No. AP<120) were’ puri-
chased ‘for use in~the Test .Faecility. ~The head =capacity, pover-input, end
overall Bfficieney curves were determined for this. pump:

Specifications for the -Allis-Chalmers Pump called for the delivery of

approximately 6 GPM at a head of 70 ‘£t of mercury.

2.0 Qerating Characteristics at Va.rious Total Dynamic Heads

This pump perfermed with an 18 psig constant suction head and" gave flcv'
rates of 18 GPM at the specified head. It is recommeénded that, in order to
obtain maximum efficiency and minimize the control problem, the impellar be
trimmed to meet specifications.

Power consumption varied from 12 kw at 23-3 GPM to 3 kw at shut-off.

‘Maximum overall efficiency of 35% was attained at & TDH of Th ft and a flow

of approximately 14 GPM (see Fig. 1 and Table l)

* Table T
E | Flow - | Power | ‘Overall ‘| Cooling H,0 S
“(£%) Rate - Input Efficiency Tempy Rise Ter - Rise
I - M W i .
ShLé“ | oss~ lazo | 200 | ¢32 o .
66.3 21.2 10.5 31.1 29 1
67.8 | 18.2 10.0 314 29 2
75.4 | k.7 8.75 32.3 26 3
83.2 11.7 7-0 35.7 22 -
87.3 6.0 5.0 26.5 16 L
99.,6 shut-off 3.0 - 13 _ -
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3.0 Test Precedure

Testing of this pump involved the use of a head tank; throttling valve,
and -a catch tank méunted on a-load cell capable of weighing up to 10,600
lbs of- tiercury" (see Figo 2).

CAC censtmxt”suction pressure on-the punmp was maintained by- ‘merranl 1y~ regu-'
.1a.ting the- a.ir ‘pressure on the suction tank, . Mercury wag collected and
_.weighed in the welgh tank for -one -setting;- then, by venting ‘the suction tank
and: preesurizing the weigh- te.nk, returned for the next seriee of runs..

_Cooling water to the pump was held constant at 1/4 GPM and 30 psig.




& g 22

| -~ 'suppLY

| 89 GAL.cAR."

.
wd

MERGURY

- TANK

9

2.

PRESSURE
~ GAGE
«

$@—

| 1:;—- AIR IN

Loe  VENT

1 1/4"

DIA.\\\\

PUMP -
PRESSURE.

(G ORGE |

L)

3/4" DIA.

MERCURY °
WEIGH
TANK

89 GAL. CAP._

VA;VE'

THROTTLING

MERCURY RETURN

FIGURE 2

PUMP TEST LOOP

TITUsoTou

or)

SULATLC

.O?\i

"ol T



-6- ¥sy 15, 1953

4.0 Recommendations"for Installing and Opersting Canned-Rotor Pumps

Due tatheintricate desigz, highcost, and mexperience 1n the "'q‘peo?rajtzi'on'f
of this type pump, several precautions should betaken before and during opera-
tion of these pumps. The most important of these are ehumerated below:

1.

7o

“Never-start the' pump unless proper amount of water (1/h GPM at”30
.psig) is circulating through pump. Even though automstic' céntrols

will:be added which will require the water valve to be opened :
before the pump can be started, the flow rate should be checked,
visually at least, before start-up. Water should be turned off a
few mimutes after shut down to prevent sweating on the stator
winding. Install filter in the water line."

‘Bleed pump before start-up. The small tubing out—of the top of
the unit will be connected to:. the suction side of the pump. It
‘appears desirable, however, to insure against an air lock in this

line by a take-off bleed line.

Ghéck,pumps frequently for leakage in cooling wa‘.lgér tubing. Imn
order to be able to see the tubing, the metal cover:over the con-.

nections should be replaced with Lucite or contain a Lueit‘e_ window.

‘Maintain a 100 psig pressure acr’oés the pump to insure sufficient

bearing lubrication. Pressure gages should be installed on both
the suction and discharge lines-.

Check rotation of pump by closing discharge valve and noting
shut-off pressure. If pump is rotating in wrong direction, shut-
off pressure will be about 65% of rated. a

Avoid starting and stopping unit as much as possible to prevent
wear of the bearing surfaces.

Install filters in pump suction lines to avoid plugging or scoring
of bearing surfaces.

5.0 -Acknowledgements

'I‘he wrlter ﬁ,iéhés to acknowledge the advice and: aid of Mr. Ralph Jerman
of the Allis-Chalmers Company during the performance of this. test.
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10118 Hermetically sealed heavy liquid centrifugal pump with fluld piston type be
ALLIS-CHNALMERS and water cooled motor windings. Pump casing and bearing d':d! -.ﬁ,."""

B ANF



-8~

B s

170114

@ Hermetically sealed heavy liquid centrifugal
ALLIS-CHALMERS water cooled motor windings. Pump casing

pump with fluid piston type bearings and
impelier and wearing ring.

and bearing shaft assembly with rotor,
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170115
ALLIS-CHALMERS

Hermetically sealed heavy liquid centrifugal pump with fluid piston type bearings and
water cooled motor windings - motor end plate and back-up ring assembly, stator assembly
and stator housing, tubular winding, water cooled.
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170118 @ Hermetically sealed heavy liquid centrifugal pump with fluid piston type
ALLIS-CHALMERS bearings and water cooled motor windings.
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