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DESCRIPTION

Technical field of the invention

[0001] The present invention relates in general to a pump for pumping a liquid, such as a waste water pump. Specifically, the
present invention relates to a pump comprising a drive unit and a heat sink connected to said drive unit, which heat sink is
arranged to carry off heat that is generated in said drive unit during operation of the pump. The drive unit comprises a motor
compartment, a coupling compartment and an upper partition, the motor compartment in the radial direction being delimited by a
motor casing and accommodates an electric motor having a stator, the coupling compartment at least partly being delimited by a
pump top casing and accommodates a power supply component, and the upper partition being arranged between said motor
compartment and said coupling compartment.

Background of the Invention and prior art

[0002] A waste water pump has as a rule only one heat source from which heat, generated during operation of the pump, must
be carried off in order not to damage the heat source or having the heat source to be turned off by means of conventional
protection equipment due to a too high temperature in the pump. This heat source is constituted by the electrical motor of the
pump, which electrical motor is arranged in the motor compartment of the drive unit. The stator of the electrical motor is pressed
into the motor casing/stator housing of the pump and the heat is carried off to the surrounding media. The surrounding media is
constituted by a liquid if the pump is immersed/submerged and is alternatively constituted by a gas if the pump is dry installed. In
the latter case the heat transport to the surrounding media is insufficient and is reinforced either by means of external air cooling
using fans or by means of heat transport via the motor casing/stator housing to the heat sink of the pump, which in its turn is cool
down by the liquid that is draw into and pump out from the pump.

[0003] Usually the electrical equipment is arranged in a coupling compartment that is located on the opposite side of the motor
compartment in relation to the heat sink, i.e. in the top of the pump, and this electrical equipment has in previously occurring
pumps not required dedicated cooling. In the most elementary design the electrical equipment is constituted by a connection
block intended to connect the incoming electric cable and the internal cabling.

[0004] However, the future pumps will more often comprise an internal power supply component arranged in said coupling
compartment, and in contrast to other electric equipment such power supply components require dedicated cooling in order not to
be damaged and in order not to have the safety equipment turning off the pump due to a too high temperature at the power
supply component. Due to the fact that the coupling compartment is located un top of the motor compartment in relation to the
lower heat sink, the heat in the coupling compartment has to exceed the heat in the motor compartment in order to have the heat
carried off from the coupling compartment past the intermediate motor compartment and to the lower heat sink. However, the
electric motor generate much more heat than the power supply component, and the coupling compartment and the power supply
component are heated by the motor instead of being cooled off in the desired way, which has a negative effect on the power
supply component and lead to undesired safety stop of the pump.

Brief de scription of the objects of the Invention

[0005] The present invention aims at obviating the above described drawbacks and failing of previously known pumps and at
providing an improved pump. A basic object of the invention is to provide an improved pump of initially described type, which
secure that the coupling compartment and the power supply component are provided necessary cooling despite the fact that the
temperature in the coupling compartment does not exceed the temperature in the motor compartment.

Brief description of the Invention

[0006] According to the invention at least the basic object is attained by means of the initially defined pump, having the features
defined in the independent claim. Preferred embodiments of the present invention are further defined in the dependent claims.

[0007] According to the present invention a pump according to the initially defined type is provided, which pump is characterized
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in that motor casing of the pump comprises an outer jacket that is connected to and that in the axial direction extends between the
upper partition and the heat sink, an inner stator housing that extends between the stator of the electric motor and the heat sink,
and a gas filled gap that in the radial direction separate the outer jacket and the inner stator housing.

[0008] Thus, the present invention is based on the understanding that by providing separate, mutually isolated, heat conducting
paths leading from the motor compartment and the coupling compartment, respectively, to the heat sink, the problems arising due
to the above mentioned mutual temperature relation between the motor compartment and the coupling compartment are set
aside.

[0009] According to a preferred embodiment of the present invention the heat sink comprises a lower partition that is arranged
between the drive unit and a pump chamber arranged in the hydraulic unit. Thereto, it is preferred that said hydraulic unit
comprises a pump housing that delimit said pump chamber, said lower partition being fixedly connected to the pump housing.

[0010] According to yet another preferred embodiment the inner stator housing is abutting the lower partition, leading to direct
contact between the stator housing and the lower partition which promote the heat conducting capacity.

[0011] In a preferred embodiment the upper partition and the outer jacket are fixedly connected to each other.

[0012] Other advantages with and features of the invention are evident from the other dependent claims as well as from the
following detailed description of preferred embodiments.

Further elucidation of prior art

[0013] Documents WO 2011/099196 , US 5,616,973 and DE 42 12 982 all disclose a pump for pumping liquid and having a
motor casing surrounding the drive unit of the pump. Each of said motor casings comprise a gap filled with a liquid coolant in
order to carry off the heat generated in the drive unit.

Brief description of the drawings

[0014] A more complete understanding of above mentioned and other features and advantages of the present invention will be
apparent from the following detailed description of preferred embodiments having references to the appended drawings, in which:

Fig. 1 is a schematic perspective view from above of a pump,
Fig. 2 is a schematic cross section side view of a preferred embodiment of an inventive pump, and

Fig. 3 is an enlarged view of a part of the pump according to figure 2.

Detailed description of preferred embodiments

[0015] Reference is initially made to figure 1. The present invention relates to a pump, generally designated 1, preferably
suitable for pumping waste water or other liquid comprising solid matter. Specifically the present invention relates to centrifugal
pump. The pump 1 comprises a hydraulic unit, generally designated 2, and a drive unit, generally designated 3. In the shown
embodiment the drive unit is arranged above said hydraulic unit 2, such pumps 1 may however be arranged lying or in any other
arbitrary angle in relation to the horizontal plane. The inventive pump 1 will hereinafter be described as being upright. In the
upper end of the pump 1, it comprises a lifting eye 4, or the like, for lowering of the pump 1 into and hoisting of the pump 1 out
from the tank/basin (not shown).

[0016] Reference is now made to figure 2, which discloses a preferred embodiment of the inventive pump 1.
[0017] The hydraulic unit 2 of the pump 1 comprises a pump housing 5 having an inlet 6 and an outlet 7, the pump housing 5 at

least partly defining/delimiting a pump chamber 8 which connect said inlet 6 and said outlet 7 and through which the pumped
liquid is made to pass during operation of the pump 1. The pump chamber 8 accommodates in a conventional way an impeller,
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however removed from figure 2, for pumping the liquid out through the outlet 7. The impeller is in a suitable way connected to a
lower end of a drive shaft 9 and is arranged to rotate jointly therewith. The impeller may be of a so called closed or open type.

[0018] The drive unit 3 of the pump 1 comprises a motor compartment 10 and a coupling compartment 11. Aincoming electric
cable 12 extends into the coupling compartment 11 via a cable lead through 13 that is arranged in a pump top casing 14, which at
least partly delimit said coupling compartment 11. Besides being a power supply cable the incoming electric cable 12 may also
transmit control signals or the like to the pump 1. The cable lead through 13 provide liquid tight lead through of the electric cable
12 through the pump top casing 14, in order to prevent that the liquid in which the pump 1 is lowered, or any other liquid, will get
into the coupling compartment and damage the pump 1. The coupling compartment 11 house electric equipment, especially a
power supply component 15 that is directly or indirectly connected to the electric cable 12. The power supply component 15 is
preferably constituted by a speed control unit, for instance also known under the term VFD (Variable Frequency Drive). The
power supply component 15 is moreover operatively connected to a stator 16 of an electric motor 17 that is housed in the motor
compartment 10. In the shown embodiment an outgoing motor cable 18 extends from the power supply component 15 into the
motor compartment 10 via a cable lead through 19 that is arranged in an upper partition 20, which is arranged between the
coupling compartment 11 and the motor compartment 10. The electric motor 17 comprises also as customary a rotor 21 that is
connected to the drive shaft 9, the drive shaft 9 and the rotor 21 being arranged to rotate jointly in the stator 16 during operation
of the pump 1. The power supply component 15 entail that the electric motor 17 can be driven by variable frequency in order to
adjust the rotational speed of the drive shaft 9 and the impeller, in order to optimize the operation of the pump 1. The cable lead
through 19 located in the upper partition 20 prevent all possible oil or liquid that has entered the motor compartment 10 from
entering the coupling compartment 11 and damaging the electrical equipment, as well as preventing liquid that has entered the
coupling compartment 20 from entering the motor compartment 10 and damaging the motor 17. The coupling compartment 11
and the motor compartment 10 are gas filled, preferably the gas is constituted by air.

[0019] Thus, the coupling compartment 11 delimited in the shown embodiment by the pump top casing 14 and the upper partition
20. The motor compartment 10 is delimited in the radial direction by a motor casing 22, and in the direction towards the coupling
compartment 11 by the upper partition 20. The drive unit 3 is connected to a heat sink, generally designated 23, which is adapted
to carry off heat that is generated in the drive unit 3 during operation of the pump 1, more precisely heat that is generated by at
least the motor 17 and the power supply component 15. The heat sink 23 is arranged at the interface between the drive unit 3
and the hydraulic unit 2, the liquid that is pumped through the pump chamber 8 absorbing the heat from the heat sink 23 and
transporting the heat away from the pump 1.

[0020] According to the present invention the motor casing 22 of the drive unit 3 comprises an outer jacket 24 and an inner
stator housing 25, which in the radial direction are separated by means of a gas filled gap 26. The outer jacket 24 is connected to
and extends in the axial direction between the upper partition 20 and the heat sink 23, the inner stator housing 25 extending
between the stator 16 of the motor 17 and the heat sink 23. In this way separate heat conducting paths are obtained from the
coupling compartment 11 and the motor compartment 10, respectively, to the heat sink 23. The outer jacket 24 and the inner
stator housing 25 are preferably concentrically arranged, and the intermediate gas filled gap 26 is preferably toroid shaped.
Preferably the upper partition 20 and the outer jacket 24 of the motor casing 22 are fixedly connected to each other, which
promote good heat conduction from the upper partition 20 to the outer jacket 24.

[0021] In the shown preferred embodiment, see also figure 3, the inner stator housing 25 abut the outer jacket 24 in the area of
the upper end of the inner stator housing 25 and in the area of the lower end of the stator housing 25, in order to obtain correct
and unchanging location/alignment of the stator 16 of the motor 17 in relation to the drive shaft 9. However, it shall be mentioned,
in the cases the above mentioned guide is present between the outer jacket 24 and the inner stator housing 25, the area of the
abutment surface between the inner stator housing 25 and the outer jacket 24 is small in relation to the interface area between
the inner stator housing 25 and the outer jacket 24, which interface area is constituted by the gap 26, at least less than 8 percent.

[0022] Preferably the heat sink 23 comprises a lower partition 27 that is arranged between the drive unit 3 and the pump
chamber 8 of the hydraulic unit 2. The outer jacket 24 of the motor casing 22 abuts the lower partition 27. Preferably the pump
housing 5 of the hydraulic unit 3 and the lower partition 27 are fixedly connected to each other. Preferably the heat sink 23
comprises a liquid seal chamber 28 comprising a liquid, preferably an oil. The liquid seal chamber 28 is arranged at the opposite
side of the lower partition 27 in relation to said pump chamber 8.

[0023] In the area of its lower end, the inner stator housing 25 is adjacent to the liquid seal chamber 28 and the heat in the inner
stator housing 25 is absorbed by the liquid in the liquid seal chamber 28 and is carried off via the liquid to the lower partition 27.
Preferably the inner stator housing 25 comprises axial extensions 29 in the area of its lower end, which axial extensions 29 abut
the lower partition 27. Direct contact between the inner stator housing 25 and the lower partition 27 promote further improved
heat conduction from the inner stator housing 25 to the lower partition 27.
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[0024] The drive shaft 9 extends in the axial direction from the motor compartment 10, through the lower partition 27 and end in
said pump chamber 8. Conventional seals are arranged in connection with the passage of the drive shaft 9 in the lower partition
27, in order to prevent the pumped liquid from passing the lower partition 27. Furthermore it is preferred that the upper partition
20 comprises an upper bearing holder 30, in which an upper bearing 31 is arranged, the upper end of the drive shaft 9 being
received in said upper bearing 31. It is also preferred that the inner stator housing 25 comprises a lower bearing holder 32, in
which a lower bearing 33 is arranged, the drive shaft 9 extending through said lower bearing 33.

Feasible modifications of the Invention

[0025] The invention is not limited only to the embodiments described above and shown in the drawings, which primarily have an
illustrative and exemplifying purpose. This patent application is intended to cover all adjustments and variants of the preferred
embodiments described herein, thus the present invention is defined by the wording of the appended claims and thus, the
equipment may be modified in all kinds of ways within the scope of the appended claims.

[0026] It shall also be pointed out that all information about/concerning terms such as above, under, upper, lower, etc., shall be
interpreted/read having the equipment criented according to the figures, having the drawings oriented such that the references
can be properly read. Thus, such terms only indicates mutual relations in the shown embodiments, which relations may be
changed if the inventive equipment is provided with another structure/design.

[0027] It shall also be pointed out that even thus it is not explicitly stated that features from a specific embodiment may be
combined with features from another embodiment, the combination shall be considered obvious, if the combination is possible.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.

Patent documents cited in the description

o WO2UT103Y100A [B043]
o LSBE16973A jBE13}
o DEAZ208F {36137
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Patentkrav

1. Pumpe til pumpning af vaeske, omfattende en drivenhed (3) og en varme-
afleder (23), som er forbundet med drivenheden (3), hvilken varmeafleder er
indrettet til at bortlede varme, som genereres i drivenheden under driften af
pumpen, hvilken drivenhed omfatter:

- et motorrum (10), som i den radiale retning er begraenset af et motorhus
(22), og som indeholder en elektrisk motor (17), som har en stator (16),

- et koblingsrum (11), som er i det mindste delvist begraenset af et gvre pum-
pehus (14), og som indeholder en stramforsyningskomponent (15),

- en ovre skilleveeg (20), som er anbragt mellem motorrummet (20) og kob-
lingsrummet (11), hvilket motorhus (22) omfatter:

- en ydre kappe (24), som er forbundet med, og som i den aksiale retning
strackker sig mellem den gvre skilleveeg (20) og varmeaflederen (23),

- et indre statorhus (25), som straekker sig mellem statoren (16) og varmeaf-
lederen (23), og

- et mellemrum (26), som i den radiale retning adskiller den ydre kappe (24)
0g det indvendige statorhus (25),

kendetegnet ved, at mellemrummet (26) er fyldt med gas, og ved at varme-
aflederen (23) omfatter et forseglet veeskekammer (28).

2. Pumpe ifglge krav 1, hvor varmeaflederen (23) omfatter en nedre skille-
veeg (28), som er anbragt mellem drivenheden (3) og et pumpekammer (8),
der er anbragt i den hydrauliske enhed (2).

3. Pumpe ifelge krav 2, hvor den hydrauliske enhed (2) omfatter et pumpe-
hus (5), som begranser pumpekammeret (8), hvor den nedre skilleveeg (27)
er fast forbundet med pumpehuset (5).

4. Pumpe ifglge krav 2 eller 3, hvor det indre statorhus (25) ligger an mod
den nedre skilleveeg (27).

5. Pumpe ifolge krav 1, hvor det indre statorhus (25) greenser op til det for-
seglede vaeskekammer (28).
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6. Pumpe ifglge et af kravene 2-4, hvor varmeaflederen (23) omfatter et for-
seglet veeskekammer (28), som er anbragt pa den modstadende side af den
nedre skillevaeg (27) i forhold til pumpekammeret (8).

7. Pumpe ifalge krav 2 eller 3, hvor pumpen omfatter en drivaksel (9), som er
foroundet med den elektriske motor (17), og som streekker sig i den aksiale
retning fra motorrummet (10), gennem den nedre skilleveeg (27) og ender i
pumpekammeret (8).

8. Pumpe ifglge et af de foregaende krav, hvor den gvre skilleveeg (20) om-
fatter en gvre lejeholder (30).

9. Pumpe ifglge et af de foregaende krav, hvor det indre statorhus (25) om-
fatter en nedre lejeholder (32).

10. Pumpe ifglge et af de foregaende krav, hvor den nedre skillevaeg (20) og
den ydre kappe (24) er fast forbundet med hinanden.

11. Pumpe ifelge et af de foregaende krav, hvor strgmforsyningskomponen-
ten (15) udgeres af en hastighedsstyreenhed, som er driftsmeessigt forbun-
det med statoren (16) af den elektriske motor (17).
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