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(57) Abrégé/Abstract:

The present invention relates to a pump assembly (1) for delivering a medium, comprising a flow chamber (13) formed by a
hydraulic housing (3) and a housing cover (4), a pump shaft (13) that can be rotatably driven about an axis of rotation (A), an
impeller (16) fixed to one end (15), lying inside the flow chamber (14), of the pump shaft (13), and a bearing bracket (5). According
to the invention, a lubrication- and cooling system with oil re-circulation in the bearing bracket (5) is provided.
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Abstract

The present invention relates to a pump assembly (1) for delivering a medium, comprising a
flow chamber (13) formed by a hydraulic housing (3) and a housing cover (4), a pump shaft (13)
that can be rotatably driven about an axis of rotation (A), an impeller (16) fixed to one end (15),
lying inside the flow chamber (14), of the pump shaft (13), and a bearing bracket (5). According
to the invention, a lubrication- and cooling system with oil re-circulation in the bearing bracket
(5) is provided.
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Description

Pump assembly comprising a lubrication- and cooling system

The present invention relates to a pump arrangement having a flow
chamber which is formed by a hydraulics housing and by a housing cover,
and having a bearing carrier.

Pump arrangements of said type are used in numerous applications for
conveying fluids. If pump arrangements of said type are required for large
power ranges, there is generally a need for circulating oil lubrication in
order for the bearings to be sufficiently lubricated and cooled. Normally, an
external lubricant pump, a heat exchanger and a large number of hydraulic
lines are required for this purpose. In the event of failure of the lubricant
pump, there is the risk of the main pump also failing after a short time
owing to bearing damage.

It is an object of the present invention to provide a pump arrangement
having the simplest and most reliable lubrication and cooling system
possible for the bearings of the pump arrangement.

This is achieved by way of a pump arrangement having all the features of
claim 1.

Further advantageous configurations of the invention can be found in the
respective dependent claims.

According to claim 1, the pump arrangement for conveying a medium
comprises a flow chamber which is formed by a hydraulics housing and by
a housing cover, a pump shaft which can be driven in rotation about an
axis of rotation, an impeller which is fastened to an end of the pump shaft
that is situated within the flow chamber, and a bearing carrier. The
invention is distinguished by a lubrication and cooling system with provision
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for oil circulation in the bearing carrier.

The provision for internal oil circulation in the bearing carrier makes it
possible to dispense with an external lubricant pump, a heat exchanger
and various hydraulic lines. The number of components is reduced as a
result of the internal lubrication and cooling system, and in this way the
likelihood of failure is lowered. The lubrication of the bearings is ensured
even in the event of power failure during the after-run of the pump shaft.

According to a development of the invention, in its interior, a body element
of the bearing carrier has a first bearing receptacle, for receiving a first
bearing, and a second bearing receptacle, for receiving a second bearing,
for the mounting of a pump shaft rotatable about an axis of rotation.

In a preferred configuration, a conveying element which is formed on the
pump shaft or which is arranged on the pump shaft as a separate element
is provided within the bearing carrier or body element between the first
bearing and the second bearing. In this way, a space-saving design is
possible.

Advantageously, at least one chamber which surrounds the pump shaft is
provided in the bearing carrier close to the first bearing receptacle. In this
case, the chamber has, in plan view, substantially the shape of a circular
ring. The chamber may be formed for receiving at least one oil filter.

As an advantageous alternative, it may be provided that the at least one
chamber is subdivided into individual segments by separating walls. In this
case, the individual segments of the chamber have, in plan view,
substantially the shape of an annular sector. At least one oil filter can be
installed in each individual segment. The volume of a separating wall may
be a number of times larger than the volume of a chamber segment. This
makes it possible to significantly reduce the amount of oil needed for the oil
circulation.

According to a preferred embodiment of the invention, a filler body which
surrounds the pump shaft is provided in the interior of the bearing carrier.
This makes it possible to further significantly reduce the amount of oil
needed for the oil circulation.
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Here, it is advantageous, due to the material-saving property, for the filler
body to have an inner wall, which faces toward the pump shaft, and an
outer wall, which faces away from the pump shaft, which form a cavity.

For optimum oil circulation, in an advantageous configuration, the filler
body is arranged, and is dimensioned in terms of its radial extent, in such a
way that a first annular space is formed between the filler body and the
pump shaft and a second annular space is formed between the filler body
and the outer wall of the bearing carrier.

In this way, optimum flow channels can be created within the bearing
carrier or the body element.

In a further advantageous embodiment, a first annular space is provided
between the filler body and the pump shaft, wherein the filler body extends
in a radial direction as far as the inner lateral surface of the outer wall of the
bearing carrier, and provision is made of at least one groove at the outer
side of the outer wall of the filler body. This makes it possible to achieve a
particularly stable position of the filler body.

In an advantageous configuration, an annular projection extends into a
region within the bearing cover, at the free face side of which annular
projection at least one cutout is provided. In this way, simple and effective
flow channels can be created.

The attachment of a guide device to the free face side of the projection
makes possible loss-optimized diversion for the oil circulation.

According to a preferred embodiment of the invention, a fan cover is
fastened to the body element, wherein, within the fan cover, a fan wheel is
attached to the pump shaft. The fan wheel generates an air stream which is
diverted by the fan cover and guided over the outer side of the bearing
carrier. In this way, the transfer of heat from the upper bearing carrier to the
ambient air is increased.

A particularly simple and effective configuration for the conveying element
is obtained if the conveying element comprises an annular element. In this
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configuration, the annular element has a first face side and a second face
side, which is situated opposite the first face side.

Here, it is advantageous if at least one vane is arranged on the outer lateral
surface of the annular element and extends from a region close to the first
face side in a diagonal direction to a region close to the second face side.
In this way, the vane(s) is/are formed in such a way that conveyance of the
oil is realized in both directions of rotation. Consequently, in the event of a
possible power failure, whereby the direction of rotation of the pump shaft
can be reversed, adequate oil circulation and thus lubrication of the
bearings and cooling of the lubricant is nevertheless maintained.

Further advantages, details and features will emerge from the description
below of the figures, in which:

figure 1  shows the sectional view of a pump arrangement according to
the invention with an intemnal lubrication and cooling system,

figure 2 shows a partial view in a sectional illustration of the pump
arrangement as per figure 1,

figure 3 shows the plan view of a filler body inserted in the pump
arrangement as per figure 1, and

figure 4 shows a detailed illustration of a conveying element inserted in
the pump arrangement as per figure 1.

Figure 1 shows, in conjunction with figure 2, a pump arrangement 1 having
a spiral housing 2, which spiral housing is formed at least from a hydraulics
housing 3 and a housing cover 4 which closes off the hydraulics housing 3
on one side. The pump arrangement 1 furthermore comprises a bearing
carrier 5, which is formed at least from a first body element 6, a second
body element 7 and a bearing cover 8. The pump arrangement 1 has a
lubrication and cooling system with provision for oil circulation in the
bearing carrier 5.

The hydraulics housing 3 has, at the reference sign 9, an inlet opening for
the intake of a conveying medium and, at the reference sign 10, an outlet
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opening for the expulsion of the conveying medium. The housing cover 4 is
arranged on that side of the hydraulics housing 3 which is situated opposite
the inlet opening 9. The first body element 6 of the bearing cover 5 is
fastened to the housing cover 4 on that side of the housing cover 4 which
faces away from the hydraulics housing 3. The second body element 7 is
fastened on that side of the first body element 6 which faces away from the
housing cover 4. The bearing cover 8 is in turn fastened on that side of the
body element 7 which faces away from the first body element 6.

The first body element 6 of the bearing carrier 5 comprises substantially a
circular-cylindrical outer wall 11. The second body element 7 comprises an
outer wall 12, which, in the exemplary embodiment shown, has a conical
shape and narrows from the first body element 6 in the direction of the
bearing cover 8. Cooling ribs 13 which extend substantially in an axial
direction are provided on the outer lateral surface of the outer wall 12 of the
bearing cover 5 or of the second body element 7.

A fan cover 14 is fastened to the bearing carrier 5 or to the second body
element 7 on the side facing away from the first body element 6. The fan
cover 14 in this case surrounds the bearing cover 8 and extends at least
partially over the cooling ribs 13 of the bearing carrier 5 or of the second
body element 7.

The pump arrangement has a pump shaft 15 which can be driven in
rotation about an axis of rotation A. Said pump shaft extends from a flow
chamber 16, which is delimited by means of the hydraulics housing 3 and
the housing cover 4, through an opening in the housing cover 4 and further
through the first body element 6, the second body element 7, the bearing
cover 8 and the fan cover 14.

An impeller 18 for conveying a medium is fastened to an end 17 of the
pump shaft 15 that is situated within the flow chamber 16. An end 19 of the
pump shaft 15 that is situated opposite the shaft end 17 is connected to a
drive apparatus (not illustrated), for example a drive motor, preferably an
electric motor.

In its interior, the bearing carrier 5 has in a region close to the housing
cover 4, or the first body element 6 has in a region close to the second
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body element 7, a first bearing receptacle 20 for receiving a first bearing
21. A second bearing receptacle 22 for receiving a second bearing 23 is
provided in a region close to the bearing cover 8. The pump shaft 15, which
is rotatable about the axis of rotation A, is mounted by means of the two
bearings 21 and 23.

A conveying element 24 which is formed on the pump shaft 15 or which is
arranged on or fastened to the pump shaft 15 as a separate element is
provided within the bearing carrier 5 between the first bearing 21 and the
second bearing 23.

At least one chamber 25 which substantially surrounds the pump shaft 15
is provided in the bearing carrier 5 or in the first body element 6 close to the
first bearing receptacle 20. In the example shown, the chamber 25 is
delimited substantially by a radial flange 26 of the second body element 7,
by way of which said second body element is fastened to the first body
element 6, by a first wall 27, which extends in a direction toward the axis of
rotation A, by the first bearing receptacle 20, which corresponds
substantially to an axial second wall 28 extending parallel to the axis of
rotation A, and by a part of the outer wall 11. The radial first wall 27
connects the outer wall 11 to the first bearing receptacle 20 or to the
second wall 28. At least one passage bore 29 is provided in the axial wall
28.

A filler body 30 which surrounds the pump shaft 15 is provided in the
interior of the bearing carrier 5 or substantially in the interior of the second
body element 7. Said filler body extends from the first bearing receptacle
20 to the second bearing receptacle 22. The filler body 30 bears by way of
a first face side 31 against the first body element 6. The filler body 30 has a
substantially hollow-cylindrical construction and surrounds the pump shaft
15. It comprises an inner wall 32, which faces toward the pump shaft 15,
and an outer wall 33, which faces away from the pump shaft 15. In the
exemplary embodiment shown, the outer wall 33 has a conical or
frustoconical profile. The inner wall 32 and the outer wall 33 form a cavity
34, wherein provision may be made of connecting webs 35 which connect
the inner wall 32 to the outer wall 33 and make the filler body 30 more
stable. In the exemplary embodiment shown, the filler body 30 is arranged,
and is dimensioned in terms of its radial extent, in such a way that a first
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annular space 36 is formed between the filler body 30 and the pump shaft
15 and a second annular space 37 is formed between the filler body 30 and
the outer wall 12 of the bearing carrier 5 or of the second body element 7.

In the exemplary embodiment shown, the first annular space 36 is of
circular-cylindrical form. The second annular space 37 has a conical profile
corresponding to the filler body 30 and to the outer wall 12 of the second
body element 7. The radial extent of the conveying element 24 is selected
in such a way that it can be arranged in the first annular space 36.

As shown in figure 2, that face side 31 of the filler body 30 which faces
toward the first body element 6 is closed off in a fluid-tight manner by
means of an annular disk-like cover 38, with the result that no oil is able to
enter the cavity 34.

In the region of the second bearing receptacle 22, which is connected to
the outer wall 12 by means of a disk-like connecting element 39, there
extends into the interior of the second body element 7 in an axial direction
a first annular projection 40, against which a second face side 41, situated
opposite the first face side 31, of the filler body 30 comes into abutment.
The connecting element 39 is connected in one piece to the outer wall 12
and to the second bearing receptacle 22. At least one passage bore 42
extends through the connecting element 39.

In the direction opposite to that of the annular projection 40, a second
annular projection 43 extends into a region which is situated within the
bearing cover 8. At least one cutout 44 is provided at the free face side of
the annular projection 43. The fastening lug 45 of a securing ring, for
fastening of the second bearing 23, is placed in the at least one cutout 44.
Moreover, a guide device 46 is attached to the free face side of the annular
projection 43. The guide device 46 is of annular form and surrounds the
pump shaft 15. Moreover, the guide device 46 is, as viewed in section,
shaped like a spherical cap.

Within the fan cover 14, a fan wheel 47 is attached to the pump shaft 15.

In an alternative embodiment of the filler body 30, as is shown in figure 3,
the first annular space 36 is provided between the filler body 30 and the
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pump shaft 15, but the filler body extends in a radial direction as far as the
inner lateral surface of the outer wall 12 of the bearing carrier 5, wherein
provision is made of at least one of the grooves 48 illustrated in figure 3 at
the outer side of the outer wall 33 of the filler body 30. For a better
overview, the sectioned pump shaft 15 and the first annular space 36 are
also illustrated in figure 3.

In an alternative embodiment of the first body element 7, the chamber 25
may be subdivided into individual segments by further separating walls (not
illustrated) that extend from the outer wall 11 to the first bearing receptacle
20 and from the first wall 27 to the cover 38. In this case, each segment
has a passage bore 29 in the axial wall 28.

If the embodiment shown in figure 3 of the filler body 30 is combined with a
second body element 7 which is segmented into multiple chambers 25, at
least one groove 38 opens out into one of the chambers 25. Where
required, provision is to be made for this purpose of corresponding means
for mechanical coding for unambiguous orientation or positioning of the
filler body 30 at the first body element 6.

Figure 4 shows the conveying element 24 in a detailed illustration. The
conveying element 24 comprises an annular element 49 with a first face
side 50 and with a second face side 51, which is situated opposite the first
face side 50. At least one vane 52 is arranged on the outer lateral surface
of the annular element 49. In the exemplary embodiment shown, four
identical vanes 52 are arranged so as to be distributed uniformly over the
outer lateral surface. The vanes 52 extend from a region close to the first
face side 50 in a diagonal direction over an annular sector to a region close
to the second face side 51.

In the example illustrated in figure 4, the conveying element 24 is of screw-
like form, wherein the vanes 52 arranged on the annular element 49 each
form approximately one quarter of a thread tum. In an alternative
embodiment, the annular element may extend in an axial direction in such
a way that there is at least one full thread turn on the annular element 49.

During operation, that region of the pump arrangement 1 which is
separated from the flow chamber 16 by the first body element 6 and by a
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seal arrangement 53 which is arranged in the first body element 6 (said
region being shown in figures 1 and 2) is filled with oil. In the embodiment
shown in figure 1 or in figure 2 of the pump arrangement 1, the filling of the
pump arrangement 1, in particular of the bearing carrier 5, with oil is
realized via an opening (not illustrated) in the bearing cover 8, said opening
being closable in a fluid-tight manner by way of suitable means. The oil
level is in this case advantageously above the guide device 46. The
conveying element 24 causes circulation of the oil in the bearing carrier 5.
The conveying element 24 is arranged in the bearing carrier 5 between the
first bearing 21 and the second bearing 23. Said conveying element
conveys the oil in the first annular space 36 along the pump shaft 15
(upward in the exemplary embodiment shown) in the direction of the
second bearing 23 and pushes the oil through the bearing 23.

After the oil has passed through the bearing 23, it is diverted by the guide
device 46, moves away from the pump shaft 15, and flows into the second
annular space 37 through the at least one cutout 44 and the passage bore
42 and into the chamber 25 or into one of the segments of the chamber 25.
If a filler body 30 as per figure 3 is used, the oil flows into the chamber 25,
or into one of the segments of the chamber 25, through the at least one
groove 38. It is optionally possible for provision to be made of oil filters (not
illustrated) in the chamber 25 or in the segments of the chamber 25. The oil
filters may be installed via the openings 54 provided in the outer wall 11 of
the first body element 6. The openings 54 are closed off in a fluid-tight
manner by way of a cover 55.

The oil is subsequently sucked through the passage bore or passage bores
29 in the direction of the pump shaft 15 and through the first bearing 21 by
the conveying element 24. A pressureless oil circuit is involved.
Consequently, in the case of the vertical installation position of the bearing
carrier 5 shown, sealing of the bearing cover 8 with respect to the pump
shaft 15 is not required.

During operation, heat is generated by way of bearing friction and flow
losses. When the bearings 21 and 23 are flowed through, the majority of
the heat is absorbed by the oil. The majority of the heat absorbed by the oil
is released to the surroundings via the bearing carrier 5 when flowing
through the outer annular space 37. In order to increase the rate of heat
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flow to the surroundings and to thereby lower the temperature level in the
bearing carrier 5, the bearing carrier 5, or the second body element 7, on
the outer lateral surface of its outer wall 12, preferably has a plurality of
cooling ribs 13.

The fan 47 arranged on the pump shaft 15 generates an air stream which
is guided by way of the fan cover 14 over that region of the bearing carrier
5 which is provided with the ribs 13. In this way, the transfer of heat
between the bearing carrier 5 and the ambient air is increased. The cooling
action is further improved.
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Patent claims

Pump assembly comprising a lubrication- and cooling system

1. A pump arrangement (1) for conveying a medium, having a flow
chamber (16) which is formed by a hydraulics housing (3) and by a
housing cover (4), having a pump shaft (15) which can be driven in
rotation about an axis of rotation (A), having an impeller (18) which
is fastened to an end (15) of the pump shaft (15) that is situated
within the flow chamber (16), and having a bearing carrier (5),

characterized by

a lubrication and cooling system with provision for oil circulation in
the bearing carrier (5).

2. The pump arrangement (1) as claimed in claim 1, characterized in
that, in its interior, the bearing carrier (5) has a first bearing
receptacle (20), for receiving a first bearing (21), and a second
bearing receptacle (22), for receiving a second bearing (23), for the
mounting of the pump shaft (15) rotatable about an axis of rotation
(A).

3. The pump arrangement (1) as claimed in claim 1 or 2, characterized
in that a conveying element (24) which is formed on the pump shaft
(15) or which is arranged on the pump shaft (15) as a separate
element is provided within the bearing carrier (5) between the first
bearing (21) and the second bearing (23).

4. The pump arrangement (1) as claimed in one of claims 1 to 3,
characterized in that at least one chamber (25) which substantially
surrounds the pump shaft (15) is provided in the bearing carrier (5)
close to the first bearing receptacle (20).
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5. The pump arrangement (1) as claimed in claim 4, characterized in
that the chamber (25) is subdivided into individual segments by
separating walls.

6. The pump arrangement (1) as claimed in one of the preceding
claims, characterized in that a filler body (30) which surrounds the
pump shaft (15) is provided in the interior of the bearing carrier (5).

7. The pump arrangement (1) as claimed in one of the preceding
claims, characterized in that the filler body (30) has an inner wall
(32), which faces toward the pump shaft (15), and an outer wall (33),
which faces away from the pump shaft (15), which form a cavity
(34).

8. The pump arrangement (1) as claimed in either of claims 6 and 7,
characterized in that the filler body (30) is arranged, and is
dimensioned in terms of its radial extent, in such a way that a first
annular space (36) is formed between the filler body (30) and the
pump shaft (15) and a second annular space (37) is formed between
the filler body (30) and the outer wall (12) of the bearing carrier (5).

9. The pump arrangement (1) as claimed in either of claims 6 and 7,
characterized in that a first annular space (36) is provided between
the filler body (30) and the pump shaft (15), and the filler body (30)
extends in a radial direction as far as the inner lateral surface of the
outer wall (12) of the bearing carrier (5), wherein provision is made
of at least one groove (48) at the outer side of the outer wall (33) of
the filler body (30).

10. The pump arrangement (1) as claimed in one of the preceding
claims, characterized in that an annular projection (43) extends into
a region within the bearing cover (8), at the free face side of which
annular projection at least one cutout (44) is provided.

11. The pump arrangement (1) as claimed in one of the preceding

claims, characterized in that a guide device (46) is attached to the
free face side of the projection (43).
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13.

14.
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The pump arrangement (1) as claimed in one of the preceding
claims, characterized in that a fan cover (14) is fastened to the
bearing carrier (5), wherein, within the fan cover (14), a fan wheel
(47) is attached to the pump shaft (13).

The pump arrangement (1) as claimed in one of the preceding
claims, characterized in that the conveying element (24) comprises
an annular element (49) with a first face side (50) and with a second
face side (51), which is situated opposite the first face side (50).

The pump arrangement (1) as claimed in claim 12, characterized in
that at least one vane (45) is arranged on the outer lateral surface of
the annular element (42) and extends from a region close to the first
face side (43) in a diagonal direction to a region close to the second
face side (44).
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