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(57) Abrege/Abstract:
A pump (100) has an Inlet (23), a first outlet (30) and a second outlet arrangement. The pump (100) Is arranged so that when
operated In a body of water (104), water from that body of water (104) Is pumped thought the first outlet to a remote location.
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(57) Abrege(suite)/Abstract(continued):
Additionally liquid is delivered to the second outlet system (102) which subseguently flows out from the second outlet system (102)

back into the body of water (104) to create a flow of the liquid back into the body of water 104 and away from the pump (100). The
iguid can be water from the body of water (104). In this instance a portion of the water at the first outlet can be diverted to the
second outlet arrangement. But alternately liquid can be sourced externally from the body of water (104).



w0 2015/135020 A1 [H IR W00 A0 RO AR R

CA 02941504 2016-09-08

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
VRN A 0 A D 0 O 0 D A

Organization Sy
International Bureau e . o
::'f/)) (10) International Publication Number
(43) International Publication Date ...na/ WO 2015 /1 35020 Al
17 September 2015 (17.09.2015) WIPO | PCT

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
FO04D 13/08 (2006.01) Fo4D 7/04 (2006.01) kind of national protection available). AE, AG, AL, AM,
1) Tnt tional Aoplication Number- AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(<1} fntemstinat Appication Number, T/ AUSO15/000137 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FlI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
11 March 2015 (11.03.2015) KZ, LA, LC, LK, LR, L5, LU, LY, MA, MD, ME, MG,
. . MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:

2014900824 11 March 2014 (11.03.2014) AU (84) Designated States (unless otherwise indicated, for every

kind of regional protection available). ARIPO (BW, GH,

(71) Applicant: PUMPENG PTY LTD [AU/AU]; Ut 2, 26 GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
[lda Road, Canning Vale, Western Australia 6155 (AU). TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(72) Inventors: MENEGHEL, Paul; ¢/- Unit 2, 26 Ilda Road,
Canning Vale, western Australia 6155 (AU). MURRAY,
Tony; ¢/- Unit 2, 26 Ilda Road, Canning Vale, Western
Australia 6155 (AU).

(74) Agent: GRIFFITH HACK; Level 19, 109 St George's
Terrace, Perth, Western Australia 6000 (AU).

(54) Title: SUBMERSIBLE PUMP AND METHOD OF PUMPING FLUID

/15

/ _ 100
// AT //

L&
N —
SN

(57) Abstract: A pump (100) has an inlet (28), a first outlet (30) and a second outlet arrangement. The pump (100) is arranged so
that when operated in a body of water (104), water from that body of water (104) 1s pumped thought the first outlet to a remote loca -
tion. Additionally liquid 1s delivered to the second outlet system (102) which subsequently flows out from the second outlet system
(102) back mto the body of water (104) to create a tlow ot the liquid back mto the body of water 104 and away from the pump (100).
The liquid can be water from the body of water (104). In this instance a portion of the water at the first outlet can be diverted to the
second outlet arrangement. But alternately liquid can be sourced externally from the body of water (104).
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SUBMERSIBLE PUMP AND METHOD OF PUMPING FLUID

Technical Field

A submersible pump and method of pumping fluid are disclosed.

Background Art

Submersible pumps are used in many different application and industries. A
submersible pump has an electric motor disposed within a liquid tight housing with a
drive shaft of the motor extending from the housing. An impeller is connected to the
shaft and disposed within a pump casing. The casing has an inlet through which fluid
Is drawn into the pump. When the submersible pump is submersed in or otherwise
lowered into a body of fluid and operated, the fluid is drawn into the inlet and directed
to an outlet via the action of the motor and impeller. A hose may be connected to the
outlet of the pump to channel the fluid to a remote location or tank.

In the context of this specification includihg the Claims the term “submersible pump”, is
intended to include, but is not limited to, a semi-submersible pump or any pump which
IS required to be at least partially submersed in a liquid in order for a suction side of the

pump to draw the liquid.

In some applications solid matter is contained in the fluid to be pumped. To reduce
clogging and damage to the pump a strainer can be provided up stream of the inlet,

The strainer acts to impede and indeed prevent the passage of the solid matter of a
size larger than the “mesh size" of the strainer from entering the iniet. The strainer can

form a peripheral wall of chamber at a bottom end of the pump within which the inlet is

disposed. The bottom end may be open or covered by the strainer. {n the event of an
open bottom, the bottom of chamber can in use be substantiaily closed by resting the
bottom of the chamber on a submerged surface.

To provide context in one example submersible pumps are sometimes used to dewater
excavations during and following the application of shotcrete. It is known for shotcrete
to include or incorporate metal reinforcing fibres or strands. During the dewatering
process these fibres or strands normaily do not cause any significant problems in
relation to the operation of the pump. The reason for this is that the specific gravity of
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the fibres or strands is such that they tend to settle at the bottom and are not drawn in
or picked up by the flow of water through the inlet or strainer when provided.

However, it is becoming more common {o utilise, in shotcrete, reinforcing strands or
fibres having a specific gravity less than that of water. For example fibre glass strands.
These are entrained in and carried by the water being drawn in to the inlet by the
impeller. The provision of a strainer as described above is intended to prevent this
from occurring. Butin practise the strainer becomes rapidly blocked. Further while
these fibres are relatively long they are very narrow and therefore many pass through
the strainer and the inlet into the pump casing. This causes substantial damage and
ultimately, if not detected early, failure of the submersible pump.

The above discussion is not intended to limit the application of the submersible pump
and method of pumping as disclosed herein.

summary of the Disclosure

In broad terms the general idea of the disclosed submersible pump and pumping
system is to create a flow of fluid to push floating material away from a fluid intake or
infet. This is sometimes referred to as a “divergent flow”. In this way it is possibie to
reduce the likelihood or at least the rate of clogging of the inlet and damage and wear
to the internal parts of the submersible pump such as an impeller. One way of doing
this is to provide the submersible pump with a second outlet arrangement by. which a
fluid can be delivered into a body of fluid being pumped in a manner to flow away form
the submersible pump.

The fluid delivered by the second fluid outiet arrangement can be sourced from the
body of fluid being pumped by the submersible pump or from another source such as
but not limited to mains water.

In the first aspect there is disclosed a submersible pump comprising:

a fluid inlet, a first fluid outlet and a second fluid outlet arrangement, wherein at
least the first fluid outlet is in fluid communication with the fluid inlet; and

a strainer upstream of the fluid inlet;

the second fluid outlet arrangement being configured such that when the
submersible pump is in a body of fluid and operated to draw fiuid from the body into the
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fluid inlet, a fluid can be delivered by the second outlet arrangement into the body of
fluid in a manner to create a flow of fluid in the body in a direction radially away from a
circumferential surface of the submersible pump so as to direct unwanted solid matter

away from the strainer.

In one embodiment the second fluid outlet arrangement is configured to receive fluid
from the body of water. In this embodiment the fluid delivered by the second outlet
system is sourced from the body of fluid being pumped. This may be achieved in a
number of different ways. For example:
(a) by configuring the submersible pump such that the second outlet
arrangement is in fluid communication with fluid inlet;
(b} by plumbing the second outlet arrangement to a hose attached to the first

fluid outlet;
(c) by attaching an auxiliary pump to a housing of the submersible pump for

pumping fluid from the body of fluid to the second outlet arrangement.

However in an alternate embodiment the second outlet arrangement may be
configured to receive fiuid from an alternative fluid source, for exampie mains water. In
that event the fluid delivered by the second outlet arrangement is different to the fluid in
the body of fluid. One simple way of achieving this is to attach a spray manifold about
a housing of the submersible pump and connect the manifold to a mains water supply.

In the second aspect there is disclosed a submersible pump comprising:

a fluid inlet, a first fluid outlet and a second fluid outlet arrangement, the first
fluid outlet and the second fluid outlet arrangement being in fluid communication with
the fluid inlet; and

a strainer upstream of the fluid inlet;

the fluid inlet, the first fluid outlet and the second fluid outlet arrangement being
¢onfigured such that, when the submersible pump is in a body of fluid and operated to
draw fluid from the body into the fluid inlet, a portion of the fluid being drawn into the
inlet is returned to the body of the fluid by discharge through the second outlet
arrangement in a manner that creates a flow of fluid in the body of water in a direction
radially away from a circumferential surface of the submersible pump such that the
discharged portion of fluid directs unwanted solid matter away from the strainer.

In one embodiment the second outlet arrangement is configured to produce a flow of
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fluid into the body of fluid In at least two divergent directions relative to the submersible
pump.

As a result of the above features of the disclosed submersible pump, floating solid
matter such as but not limited to strands or fibres in the body of fluid can be pushed
away from the submersible pump and in particular the inlet.

In the third aspect there is disclosed a submersible pump comprising:

a fluid inlet;
a first fluid outtet in fluid communication with the fluid inlet wherein fluid entering

the inlet is directed to the first fiuid outlet; and

a second outlet arrangement provided on the pump and arranged such that a
portion of the fluid being directed to the first outlet is diverted to fhe second outlet
arrangement and discharged in a manner {o create a flow of fluid in the body of water

body in a direction radially away from a circumferential surface of the submersible
pump so as to direct unwanted solid matter away from the fluid inlet.

In one embodiment the second outlet arrangement is configured to produce a flow of
fluid into in at least two divergent directions away from the submersible pump.

In one embodiment the second outlet arrangement comprises a continuous opening
formed about the submersible pump.

In an alternate embodiment the second outlet arrangement comprises a plurality of
fluid discharge openings spaced about the submersible pump.

in one embodiment the plurality of fluid discharge openings comprise respective
nozzles.

In a further alternate embodiment the second outlet arrangement comprises a pluralty
of slot like openings formed about the submersible pump.

In one embodiment the submersible pump comprises a fluid flow path upstream of the
first outlet and arranged to channel the portion of the fluid to the second outlet
arrangement prior to reaching the first outiet.
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In one embodiment the submersible pump comprises a first housing in which Is
disposed a motor, and a second housing in which ts disposed a pump case and an
impeller, wherein the motor is arranged to impart torque to the impeller; and wherein
the second outlet arrangement is formed as one or more openings disposed between
the first and second housings.

In some of the above aspects the submersible pump discharges fluid from the first
outlet at a first dESCharge pressure and the submersible pump is arranged to channel
fluld to the second outlet arrangement at the first discharge pressure. However In an
alternate embodiment the submersible pump may be arranged to channel fluid to the
second outlet arrangement at second pressure which is less than the first discharge

pressure.

In some of the above aspects the submersible pump may comprise a valve upstream
of the second outlet arrangement, the vaive being operable to control a volume of fluid
being diverted to the second outlet arrangement.

In a fourth aspect there is disclosed a method of pumping a fluid from a body of the
fluid, the method comprising: at least partially submersing a pump in the body flud to
enable pumping of the fluid from the body to a first outlet and generating a flow of fluid
in the body of fluid in a direction radially away from a circumferential surface of the
pump in order to direct unwanted solid matter away from the inlet.

In one embodiment generating the flow of fluid comprises returni\ng a portion of the
fiuid being pumped by the pump back to the body of fluid.

In an alternate embodiment generating the flow of fluid comprises delivering a fluid
from an alternate fluid source to the body of fluid.

In a fifth aspect there is diéclosed a method of pumping a fluid from a body of the fluid,
the method comprising: submersing a pump in the body of fluid and arranging the
pump to pump the fluid from the body to a first outlet which directs fluid to a remote
location and to a second outiet arrangement arranged to return a portion of the fluid
being pumped from the body of fluid back into the body of fluid in a manner to create a
fluid flow in a direction radially away from a circumferential surface of the submersible
pump in order to direct unwanted solid matter away from the inlet.
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Brief Description of the Drawings

Notwithstanding any of the forms which may fall within the scope of the pump and
method as set forth in the Summary, specific embodiments will now be described, hy
way of example only, with reference to the accompanying drawings in which:

Figure 1 is a schematic representation in section view of a prior art submersible pump;
Figure 2 is a schematic representation of a first embodiment of a submersible pump In
accordance with the present disclosure;

Figure 3 is a plan view of the submersible pump shown in Figure 2 in operation;

Figure 4 is a schematic representation of a second embodiment of a submersible
pump in accordance with the present disclosure; and |

Figure 5 is a schematic representation of a third embodiment of a submersible pump in
accordance with the present disclosure.

Detailed description of specific embodiments

et e T e e e e e e e = )

Figure 1 is a schematic representation of a prior art submersible pump 10. The
submersible pump comprises an electric motor 12 arranged to drive a pump 14. An
electrical power cable 15 is fixed to the submersible pump 10 to provide connection of
the motor 12 to an electrical power source {(not shown). The pump 14 comprises a
case 16 and an impeller 18 disposed within the case 16. The submersible pump has
an overall housing 20 which is made up of a first housing portion 21 that contains the
motor and the pump case 16.

A drive shaft 22 of the electric motor 12 passes through a bearing 24 seated in the
housing 20 and into the case 16 where it is attached to the impeller 18. Seal 26
operates to prevent fluid from passing into the housing 20. For ease of description
only hereinafter the fluid will be exemplified as water.

The submersible pump 10 has an inlet 28 through which water can enter the pump 14
and in particular the pump case 16 when the impeller 18 is rotated by the motor 12.
The pump case 16 defines a working fluid chamber 29 in which water is pressurized as
it flows from the inlet 28 to a first outlet 30. Upon operation of the submersible pump
10 water entering the inlet 28 flows through the working fluid chamber 29 and is
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discharged under pressure through the outlet 30. A hose 50 may be attached to the
outtet 30 to channel or direct the water to a location remote from that at which the

'pump 10 is operating.

An intermediate chamber 52 is formed between the case 16 and the first housing
portion 21. The intermediate chamber 52 is in fluid communication with the working
fluid chamber 29 and a water cooling jacket {(not shown). The water cooling jacket
surrounds the motor 12 and is within the first housing portion 21. Pressurized water
circulates though the working fluid chamber 28, the intermediate chamber 52 and the
water cooling jacket.

In this embodiment a strainer 32 forms a peripheral wall about the inlet 28. The
strainer 32 is provided with a plurality of openings 34 through which water must flow to
enter the inlet 28. The strainer 32 in effect forms an inlet chamber 36 for the pump 10.
The chamber 36 is closed by a plate 38 that extends across the bottom edge of the

strainer 32.

Figures 2 and 3 depict an embodiment of the disclosed submersibie pump 160. In
describing the submersible pump 100 the same reference numbers are used to denote
the same features as in the prior art submersible pump 10 shown in Figure 1. The
submersible pump 100 differs from the prior art submersible pump 10 by the provision
of a second outlet arrangement 102. A portion of the water from a pressure side of the
pump 14 which is directed to the outiet 30 is diverted to the second outlet 102. The
second outlet arrangement 102 is configured to produce a flow of water away from the
pump 100. |

Figure 3 depicts the pump 100 in a body of water 104. The hose 50 is attached to the
outlet 30 so that water from the body 104 can be pumped to a remote location. When
the pump 100 is operated, a portion of the water entering the inlet 28 and directed to
the outlet 30 is diverted to the second outlet system 102. This water flows out from the
second outlet system102 back into the body of water 104. The second outlet system
102 is arranged to create a flow of the water back into the body of water 104-and away

from the pump 100.

In this embodiment the second outlet arrangement 102 is constituted by openings 108
formed in a wall 110 of the intermediate chamber 52, as well as a conduit 112 that
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supplies water from the pressure side of the pump 14 to the chamber 52. This portion
of water is this diveried from flowing thought the outiet 30. Thus while water is being
drawn into the pump 100 via the inlet 28 a portion of that water is returned to the body
104 creating a divergent flow of water away from the pump 100. The divergent fiow is
manifested as a number of water jets or sprays 106 emanating from respective second
outlet openings 108 of the second outlet system 102.

Optionally a valve 114 is provided in the flow path between the pump 14 and the
second outlet system 102 to control the volume and/or pressure of the divergeht flow.
For example in the event that the valve 114 is provided and is fully closed then no
water is directed to the second outlet system 102. However the valve 114 may be
progressively opened either continuousty or by incremental amounts to a fully opened
position to vary the portion of the volume of water being directed to the second outiet
system 102.

As a consequence of the divergent flow, solid matter floating in the body of water 104
Is pushed away from the pump 100. This reduces the risk of floéting solid matter being
entrained in the water entering the inlet 28. The divergent flow also minimises clogging
of the strainér 32. |

Figure 4 depicts an alternate embodiment of the pump 100a. The pump 100a differs
from the pump 100 only in terms of the configuration of the outlet openings which in
this embodiment are denoted by the reference 108a. In this embodiment the second
openings 108a are in the form of slots rather than circular holes.  The slots 108a

produce respective laminar or sheet water flows away from the submersible pump 100.
The submersible pump 100a may also have a valve (not shown) with identical
functionality to the valve 114 to control the volume and/or pressure of water entering

the second outlet 102a.

Whilst two embodiments have been described it should be appreciated that the
submersible pump 100 and method of pumping may be embodied in many other forms.
For example with particular reference to the embodiment of the bump 100a, instead of
a plurality of spaced apart siots 108a, the second outlet 102 can be formed as a single
continuous slot or opening wholly around the circumferential peripheral surface of the

pump.
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Additionally as shown Figure 5 deflectors 116 may be mounted to the housing 21 or
other part of the pump 100 to produce a 'spray 118 of water from an opening 108/108a.
The deflectors may be movable or otherwise adjustable to vary the spray patterns. For
example to produce a vertical or horizontal spray.

A further alternate mechanism for producing the divergent flow may be in the form of a
ring manifold located on the outside of and about a longitudinal axis of the submersible
pump. The ring manifold is formed with openings similar to say the holes 108 or slots
108a and can be plumbed to a pressure side of the pump 14 or to the hose 50. Thus
when the submersible pump 100 is operated a divergent flow is produced by water
flowing out of the openings in the manifoid.

Another way to produce is the divergent flow is to construct the submersible pump 100
with a: clearance or gap between the electric motor housing 12 and the pump case 16;

and a bypass flow path from the working chamber 29 to the clearance or gap.
Alternately such a clearance or gap can be introduced into the pump case 16 itself.

The effect and benefits of the divergent flow are independent of the: (a) method of
apparatus to generate that flow; and (b) source of the fluid being used to generate that
divergent flow. Thus for example the divergent flow can be generated by an auxiliary
pump that is arranged to pump fluid from the body of the fiuid to the second outlet
arrangement. The auxiliary pump may be in the form of a small pump attached to or
supported by the housing 20. In another example the fluid used to generate the
divergent flow does not need tc be sourced from the body of fluid being pumped. it

may for example be sourced from a mains water supply. One simple way of achieving
this is to attach a spray manifold about a housing 20 of the submersible pump 100 and

plumb the manifold to a mains water supply.

In the above described embodiments the pump 14 is orientated or otherwise arrange
as a bottom suction pump with the inlet 28 being disposed below or at a bottom end of
the working fluid chamber 29. However this is not necessary. in an alternate
embodiment the pump 14 may be arranged as a top suction pump. In such an
embodiment the inlet 28 is located at an upper end of the working fluid chamber 29. In
this way there is a gravity feed of water into the working chamber 29. Such an
arrangement may simplify the sealing requirement about the drive shaft 22. indeed the

juxtaposition of the inlet 28 to the working chamber 29 is immateriai to the disclosed -
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feature of providing a flow of water/fluid to the second outlet 102. In a further variation
the pump may be arranged as a double suction pump.

Further while the use of an electric motor 12 is convenient for driving the pump 14,
embodiments of the submersible pump may alternately incorporate different types of
motor such as, but not limited to, a pneumatic motor or a hydraulic motor.

In the claims which follow, and in the preceding description, except where the context
requires otherwise due to express language or necessary implication, the word
‘comprise” and variations such as “comprises” or “comprising” are used in an inclusive
sense, i.e. to specify the presence of the stated features but not to preclude the
presence or addition of further features in various embodiments of the bucket and
corners as disclosed herein.
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CLAIMS:

1. A submersible pump for use in a body of fluid containing floating solid material
comprising:
a fluid inlet, a first fluid outlet and a second fluid outlet arrangement; and
a strainer provided with a plurality of openings upstream of the fluid inlet and forming
an inlet chamber for the pump, the inlet chamber being closed by a plate; the openings
configured to impeded or prevent passage of solid material larger than a mesh size of the
strainer from entering the fluid inlet; and wherein; '
the second fluid outlet arrangement has:
a) at least one outlet opening located in a peripheral surface of the pump or
b) @ manifold supported on and about a housing of the pump formed with
outlet openings
the second fluid outlet arrangement being configured such that when the submersible
pump is in a body of fluid, a fluid is delivered by the at least one outlet opening or the outlet
openings of the ring manifold of the second outlet arrangement into the body of fluid from
outside of the inlet chamber in a manner to create a flow of fluid in the body in a direction
radially away from a circumferential surface of the submersible pump so as to direct
unwanted solid matter away from the strainer;
wherein at least the second outlet arrangement is arranged to receive fluid from either

the body of fluid or a fluid source other than the body of fluid.

2. The pump according to claim 1, wherein the strainer forms a peripheral wall about the
fluid inlet.
3. The pump according to claim 2, wherein the circumferential surface of the

submersible pump and the strainer are axially aligned.

4. The pump according to any one of claims 1 to 3 wherein, when the second outlet
arrangement is arranged to received fluid from the body of fluid the second outiet

arrangement is in fluid communication with fiuid inlet.

CA 2941904 2019-04-04
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5. The pump according to any one of claims 1 to 3 comprising an auxiliary pump
supported on or in a housing of the submersible pump for pumping fluid from the body of fluid

to the second outlet arrangement.

0. The pump according to any one of claims 1 to 3 wherein, when the second outlet
arrangement is arranged to received fluid from a fluid source other than the body of fluid, the

second outlet arrangement is configured to receive fluid from a mains water source.

7. The submersible pump according to any one of claims 1 to 6 comprising a first
housing portion in which is disposed a motor, and a second housing in which is disposed a
pump case and an impeller, wherein the motor Is arranged to impart torque to the impelier;
and wherein the second outlet arrangement is formed as one or more openings disposed

between the first housing portion and the second housings.

8. The submersible pump according to claim 4 comprising a valve upstream of the

second outlet arrangement, the valve being operable to control a volume of fluid being

diverted to the second outlet.

9. The submersible pump according to any one of claims 1 to 8 wherein the second

outlet arrangement is located above the strainer.

10. A method of pumping a fluid from a body of the fluid containing floating solid materiaf,
the method comprising:

at least partially submersing a pump, having a fluid inlet and a strainer provided with
a plurality of openings upstream of the fluid inlet and forming an inlet chamber for the pump,
in the body fluid to enable pumping of the fluid from the body of fluid to a first outlet and

generating a flow of fluid in the body of fluid from outside of the inlet chamber in a
direction radially away from a circumferential surface of the submersible pump in order to
direct unwanted solid matter away from the inlet chamber: ‘

wherein the flow of fluid is generated from: (a) at least one second outlet opening
located in a peripheral surface of the pump or (b) a ring manifold located on the outside of
and about a longitudinal axis of the pump formed with outlet openings.

CA 2941904 2019-04-04



-13 -

11. The method according to claim 10 wherein generating the flow of fluid comprises
returning a portion of the fluid being pumped by the submersible pump back to the body of

fluid.

12. The method according to claim 10 wherein generating the flow of fluid comprises

delivering a fluid from an alternate fluid source to the body of fluid.
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