-1-

Side channel compressor having a seal assembly

The present patent application claims the priority of German patent application

DE 10 2016 222 430.1, the content of which is incorporated herein through reference.

The invention relates to a side channel compressor for compressing a gas such
as air or a technical gas. The side channel compressor is embodied, for example, as a side

channel fan.

Side channel compressors are generally known from the prior art. The
efficiency level of a side channel compressor is dependent, inter alia, on the leakage
current which occurs. In order to avoid such a leakage current, corresponding seal
assemblies are used. It is disadvantageous that seal assemblies frequently experience wear
over the service life of the side channel compressor, leading to a reduction in the efficiency

level. In addition, the sealing effect of the seal assemblies is not always satisfactory.

The invention is based on the object of overcoming the disadvantages of the
prior art. In particular, a side channel compressor having an efficiency level which is, in
particular, sustained or extremely high over all the operating states is to be provided. In
particular, leakage current is to be avoided in a sustained fashion or over all the operating

states.

This object is achieved according to the invention by means of the features
which are specified in claim 1. The core of the invention lies in the fact that the at least one
sealing device avoids a leakage current which forms, for example, owing to prevailing

pressure conditions across the at least one gap between the housing and the at least one



impeller. The gap is therefore present between parts of the side channel compressor which

rotate with respect to one another.

Since the at least one sealing device is forced, in particular pressed, radially
outward, changes in volume which occur during the operation of the side channel
compressor, in particular owing to temperature fluctuations, can be reliably compensated.
Deformations, in particular thermally induced deformations, of the at least one sealing
device are therefore not critical. The at least one sealing device is advantageously forced,
in particular pressed, in a homogeneous or uniform fashion radially outward. The at least
one remaining gap between the housing and the at least one impeller is therefore kept small

for all operating states.

The at least one sealing-device-holding device prevents the at least one sealing
device from migrating or shifting in the axial direction. The at least one sealing device is
therefore secured against axial migration. Leakage currents or increased wear can therefore

be avoided.

The at least one sealing device is preferably annular and advantageously has a
radially outwardly facing sealing surface which extends adjacent to the at least one
impeller, in particular with respect to the bearing ring base thereof and abuts there in a
seal-forming fashion. It is advantageous if the at least one sealing device has, in the
mounted state, an external diameter which corresponds to an internal diameter of the

bearing ring.

The at least one sealing device is advantageously formed by at least one

sealing strip or at least one sealing ribbon. The sealing device is preferably in one part. It is



expedient if the at least one sealing device at least partially comprises Teflon and is more
preferably composed of Teflon (polytetrafluoroethylene). Other corresponding materials

can be used as alternatives.

The at least one seal assembly can advantageously be mounted and removed

without tools.

According to one preferred embodiment, the at least one sealing device is itself
elastic or resilient. It is therefore advantageously able to be forced, in particular pressed,
radially outward. According to one advantageous embodiment, the at least one sealing
device is foamed or formed from a foam material. According to one preferred embodiment,
the at least one sealing device is forced, in particular pressed, radially outward by at least
one adjacently arranged elastic forcing belt, which is advantageously also axially secured

by means of the at least one sealing-device-holding device.

According to one preferred embodiment, the at least one sealing device is

formed by lines which are intertwined, in particular interwoven.

It is advantageous if at least one side channel is formed in the housing. The
housing also advantageously has at least one gas inlet opening for introducing the gas to be
compressed into the at least one side channel. The housing preferably also has at least one
gas outlet opening for carrying away the compressed gas from the at least one side channel.

It is expedient if the housing is in two parts.

It is advantageous if the at least one impeller can be driven in rotation by

means of a drive, in particular an electric drive.



Further advantageous refinements of the invention are specified in the

dependent claims.

The at least one holding projection as claimed in dependent claim 3 prevents in
a functionally reliable fashion a relative movement in the axial direction between the at
least one sealing-device-holding device and the at least one sealing device. A multiplicity

of holding projections are advantageously present.

The refinement as claimed in dependent claim 4 is particularly mounting-friendly. The at
least one holding projection advantageously extends over just a part of the length of the
sealing-device-holding device. Alternatively, the at least one holding projection engages in

a holding fashion in the at least one sealing device.

The refinement as claimed in dependent claim 5 is also particularly mounting-
friendly. Alternatively, the at least one holding projection projects radially inward with

respect to the central axis from the at least one main holding body.

The refinement as claimed in dependent claim 6 gives rise to a seal assembly

which requires an extremely small amount of space.
The seal assembly as claimed in dependent claim 7 is, on the one hand, able to
be manufactured in an extremely cost-effective fashion. On the other hand, such a seal

assembly is particularly functionally reliable.

The refinement as claimed in dependent claim 8 results in a seal assembly



which particularly effectively prevents axial migration or shifting of the at least one seal

device in relation to the housing or the at least one impeller.

It is expedient if the at least one sealing-device-holding device is supported on
both sides on the housing, axially with respect to the central axis. The at least one sealing-
device-holding device is advantageously supported on at least one shoulder, edge and/or

side wall of the housing.

The refinement as claimed in dependent claim 9 brings about a situation in
which the at least one sealing device is forced, in particular pressed, radially outward, and
in this way the at least one gap always remains small. The spring stress is effective in the
radial direction. The at least one spring projection is embodied in a sprung fashion. It is
advantageous if a multiplicity of spring projections are present which are advantageously

arranged equidistantly with respect to one another.

As claimed in dependent claim 11, the at least one spring projection projects
radially inward with respect to the central axis from the at least one main holding body.
Alternatively, said spring projection projects radially outward with respect to the central

axis from the at least one main holding body.

The refinement as claimed in dependent claim 12 gives rise to a sealing-
device-holding device which can be manufactured in a particularly cost-effective fashion
and is functionally reliable. The at least one spring projection is therefore a bending part. It
is expedient if the at least one sealing-device-holding device is formed from a metal

material or a metal body.



The seal assembly as claimed in dependent claim 14 provides a particularly
high seal-forming effect. The at least one holding projection and the at least one spring
projection are advantageously arranged spaced axially apart from one another with respect

to the central axis.

The at least one sealing-device-holding device as claimed in dependent claim
15 is able to be manufactured in a particularly cost-effective fashion and is functionally
reliable. The at least one holding projection, the at least one spring projection and the at
least one main holding body are therefore advantageously connected to one another in one

part or one piece.

Two preferred embodiments of the invention are described by way of example

below with reference to the appended drawing, in which:

Fig. 1 shows a longitudinal section through a side channel compressor according to

the invention with a flanged-on drive,

Fig. 2 shows an exploded view of a seal assembly and of a housing lid of the side

channel compressor shown in fig. 1,

Fig. 3 shows the detail III indicated in fig. 1,

Fig. 4 shows an enlarged detail of the sealing-device-holding device of the side

channel compressor illustrated in fig. 1,

Fig. 5 shows an enlarged perspective partial view showing the seal assembly of the



side channel compressor according to fig. 1 in the mounted state,

Fig. 6 shows a view which corresponds to fig. 2 and illustrates a second inventive

embodiment of the seal assembly or of the side channel compressor,

Fig. 7 shows an enlarged sectional view which shows the seal assembly according to

fig. 6 in the mounted state, corresponding to fig. 3,

Fig. 8 shows a perspective partial view of the sealing-device-holding device

according to figs. 6 and 7, and

Fig. 9 shows a perspective partial view of the seal assembly according to figures 6 to

8 in the mounted state.

First, referring to fig. 1 an assembled side channel compressor which is
illustrated there in its entirety and has the purpose of compressing a gas comprises an
impeller 2 which is provided with impeller blades 1 and is mounted such that it can be
driven in rotation about a longitudinal central axis 4 in a housing 3 of the side channel

compressor. The longitudinal central axis 4 therefore forms a rotational axis.

The housing 3 has a housing body 5 and a removable housing lid 6, which are
aligned together according to fig. 1 and together enclose the impeller 2 which is arranged

in rotationally fixed fashion on a driveshaft 7 and has the impeller blades 1.

The single-row impeller 2 is constructed in the manner of a disk. It has an

impeller hub 8 with a central hub drilled hole 9. The impeller hub 8 is formed by an



internal hub foot 10 which adjoins the hub drilled hole 9 radially outward, and a circular-
ring-shaped hub disk 11 which adjoins said hub foot 10 and runs radially outward from

there.

The impeller 2 also has a radially outer bearing ring 12 which adjoins the hub
disk 11 radially on the outside and overlaps with it on both sides in the direction of the
longitudinal central axis 4. The bearing ring 12 accordingly has a bearing ring base 13
facing the longitudinal central axis 4, and said bearing ring 12 has, distributed in a
circumferential direction, a multiplicity of impeller blades 1 which are arranged
equidistantly with respect to one another and project radially outward from the bearing ring
12. The hub foot 10, the hub disk 11 and the bearing ring 13 are embodied as a single-piece

cast part.

The housing body 5 has a first hub section 14, which spatially bounds a first
partial hub receptacle space 15. The first hub section 14 is penetrated by a central shaft
drilled hole 16 which opens into the first partial hub receptacle space 15. A first side
channel section 17 adjoins the first hub section 14 radially in the outward direction. The
first hub section 14 and the first side channel section 17 are embodied as a single-piece cast

part and form the housing body 5.

The housing lid 6 is screwed to the housing body 5 in the assembled state of
the housing 3. Said housing lid 6 has a second hub section 18 which spatially bounds a
second partial hub receptacle space 19. A second side channel section 20 adjoins the
second hub section 18 in a radially outward direction. A roller bearing 21 for supporting
the driveshaft 7 is arranged in the second hub section 18. The driveshaft 7 has at the end

side a bearing pin which is rotatably mounted by the roller bearing 21. The second hub



section 18 and the second side channel section 20 are embodied as a single-piece cast part

and form the housing lid 6.

The housing body 5 and the housing lid 6 are connected to one another in such
a way that the two partial hub receptacle spaces 15, 19 together bound a hub receptacle
space, and the two side channel sections 17, 20 together spatially bound a side channel 22
for conducting or feeding a gas. The side channel 22 extends around the longitudinal

central axis 4 in an annular shape, in a spaced-apart fashion.

A gas inlet opening, which opens into the side channel 22, is constructed in the
housing 3. In addition, a gas outlet opening, which also has a flow connection to the side
channel 22 and is arranged adjacent, but separately, with respect to the gas inlet opening, is
constructed in the housing 3. An interrupter is arranged in the side channel 22, between the

gas inlet opening and the gas outlet opening.

In the hub receptacle space there are the hub foot 10 and the hub disk 11 of the
impeller 2, wherein the hub drilled hole 9 is penetrated by the driveshaft 7. The impeller

blades 1 are located in the side channel 22.

In order to drive the impeller 2 in rotation in the circumferential direction, a
conventional drive 23 is used which is embodied as an electric drive. The drive 23 is
flanged onto the housing body 5 and has a drive housing 24 which spatially bounds a drive
interior 25. The drive housing 24 has a casing body 26 and an end plate 27 which is

attached to the end side thereof, and a radiator cover 28.

Accommodated in the drive interior 25 is a drive stator 29 which in turn
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comprises a stator laminated core 30 which is attached to the inside of the casing body 26,
and a stator winding 31. The stator winding 31 comprises a plurality of coils which are
directly connected to the stator laminated core 30. A second roller bearing 32, which
rotatably supports the driveshaft 7, is accommodated in the end plate 27. In the drive
interior 25 there is also a rotor 33 which is arranged in a rotationally fixed fashion on the
driveshaft 7 and runs within the drive stator 29. The rotor 33 comprises a rotor laminated

core 34 and rotor rods 35.

A drive radiator wheel 36 is arranged in a rotationally fixed fashion on an end
section, guided through the end plate 27, of the driveshaft 27. The radiator lid 28 surrounds

the drive radiator wheel 36.

The drive 23 operates in a conventional, generally known fashion. In the case
of connection to the power grid, the stator winding 31 has a current flowing through it, as a
result of which a magnetic field is produced in the drive stator 29. The drive stator 29 thus
interacts with the rotor 33. The rotor 33, and therefore also the driveshaft 7, are then set in

rotation about the longitudinal central axis 4.
For reasons of tightness, a driveshaft seal 37 is arranged in the housing body 5,
which driveshaft seal 37 rests in a seal-forming fashion on the outside of the driveshaft 7

and avoids a leakage current there.

In addition, a seal assembly 38 is arranged both in the housing body 5 and in

the housing lid 6. These seal assemblies 38 are of identical design.

In order to accommodate the seal assemblies 38, an annular groove 39 is
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respectively formed in the housing body 5 and in the housing lid 6, which annular grooves
39 are each spatially bounded by a radially inner internal edge 40 and a radially outer
external edge 41 which lies opposite the respective internal edge 40, and a base edge 42
which connects the respective internal edge 40 and external edge 41. The internal edges 40
are at a shorter distance from the longitudinal central axis 4 than the external edges 41.
They run parallel and concentrically with respect to the external edges 41. The base edges
42 run perpendicularly with respect to the adjacent internal edge 40 and external edge 41.
The annular grooves 39 run at a constant distance around the longitudinal central axis 4

and are open toward the hub receptacle space.

Adjacent to each hub receptacle space, each internal edge 40 has a top surface
which is formed on an annular web 44 which projects radially outward to form a retaining
edge 43. Each retaining edge 43 runs in an annular shape around the longitudinal central
axis 4 and faces the adjacent base edge 42 of the respective annular groove 39. Each
retaining edge 43 runs parallel to the adjacent base edge 42 of the respective annular
groove 39. It has a radial height which is substantially smaller than the corresponding

radial height of a base edge 42.

Between each annular groove 39 and the side channel 22, the housing body 5
and the housing lid 6 have in each case a receptacle cutout 45, so that the internal edges 40
are longer in the direction of the longitudinal central axis 4 and wider than the external

edges 41. The bearing ring 12 engages in the receptacle cutouts 45.

Each seal assembly 38 comprises a sealing-device-holding device 46 which is
arranged adjacent to the respective internal edge 40, and a sealing strip 47 which abuts

radially against the outside of the respective sealing-device-holding device 46.
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Each sealing-device-holding device 46 has an annular, ribbon-shaped main
holding body 48 which runs at a constant distance around the longitudinal central axis 4
and has an axial width BF in the direction of the longitudinal central axis 4, which axial
width BF corresponds approximately to an axial length or width LN of an internal edge 40
in the direction of the longitudinal central axis 4. Each main holding body 48 has as an

inner abutment edge 49 which abuts against the respective base edge 42.

In addition, each sealing-device-holding device 46 has a multiplicity of tab-like
spring projections 50 which are each bent out in the direction of the longitudinal central
axis 4 to form a bending line 51 running parallel to the abutment edge 49. The bending
lines 51 run spaced apart from the abutment edge 49. The spring projections 50 extend here
obliquely or in a curved fashion with respect to the main holding body 48. Starting from
the respective bending line 51, they run away from the adjacent abutment edge 49. Each
spring projection 50 has a free end 52 which abuts in a supporting fashion against the
respective retaining edge 43 and internal edge 40. As a result of the bending of the spring
projections 50 out of the respective main holding body 48, a multiplicity of bent-out

openings 53 are formed therein and are closed on the circumferential side.

In addition, a multiplicity of holding projections 54 project radially outward
from each main holding body 48 and are arranged opposite the abutment edge 49 and are
bent out of the main holding body 48 to form respective bending lines 55. The bending
lines 55 run parallel to the longitudinal central axis 4. An axial distance AH between the
holding projections 54 and the abutment edge 49 of the sealing-device-holding device 46

corresponds to an axial width BD of a sealing strip 47.
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Each sealing strip 47 abuts radially on the outside of the assigned main holding
body 48, which therefore has a bearing surface 56 for the respective sealing strip 47. The
sealing strips 47 cover the bent-out openings 53. The holding projections 54 abut against a
side edge 57 of the respective sealing strip 47, which side edge 57 faces away from the
adjacent base edge 42 or faces the hub receptacle space. Each sealing strip 47 abuts against

the associated base edge 42 and abuts against the adjacent external edge 41.

Each sealing strip 47 projects axially in the direction of the longitudinal central
axis 4 with respect to the adjacent external edge 41 to form a free sealing region 58. The
sealing regions 58 abut in a seal-forming fashion against the bearing ring base 13 radially

on the inside with respect to the longitudinal central axis 4.

During the operation of the side channel compressor, the impeller 2 moves
over the sealing strips 47, in particular over the free sealing regions 58. Each sealing strip
47 overlaps a gap 59 between the bearing ring 12 and the housing body 5 or housing lid 6.

Each sealing strip 47 engages behind the adjacent bearing ring base 13.

Each sealing-device-holding device 46 is secured on both sides axially with
respect to the longitudinal central axis 4. This is achieved by means of the simultaneous
abutment of the abutment edge 49 against the adjacent base edge 42 and the housing 3 and
by the abutment of the spring projections 50 against the adjacent retaining edge 43 or the

housing 3.

Each sealing strip 47 is secured on both sides axially with respect to the
longitudinal central axis 4. This is achieved by means of the simultaneous abutment of the

respective sealing strip 47 against the adjacent base edge 42 or the housing 3 and against
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the holding projections 54.

Each sealing strip 47 is pressed radially outward in a sprung fashion by the
spring projections 50 which are supported with respect to the internal edges 40. The
generated spring stress is elastic. Each sealing-device-holding device 46 continually
transmits a radially outwardly directed spring stress to the adjacent sealing strip 47 and in
this way also ensures, if appropriate, that there is automatic spatial adjustment thereof in
the radially outward direction, with the result that wear or deformations of the respective
sealing strip 47 are automatically compensated. The sealing strips 47 are pressed against

the external edges 41 and the bearing ring base 13.

A second embodiment is described below with reference to figs. 6 to 9. In
contrast to the previous embodiment, to the description of which reference is explicitly
made herewith, the spring projections 50 are bent out of the main holding body 48 here to
form bending lines 51 which extend parallel to the longitudinal central axis 4. Otherwise,

there are no significant differences.

The expressions “radially”, “axially” or the like which are used refer, in

particular, to the longitudinal central axis 4.
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Claims:
1. A side channel compressor for compressing a gas,
a) having a housing (3),
b) having at least one impeller (2) which is arranged in the housing (3) and can be
driven in rotation about a central axis (4), and
c) having at least one seal assembly (38) which is arranged in the housing (3) and has
1)  atleast one sealing device (47) which
- seals at least one gap (59) between the housing (3) and the at least one
impeller (2), and
- 1s forced radially outward with respect to the central axis (4) in order to
keep the at least one gap (59) small, and
ii) at least one sealing- device-holding device (46) which
- holds the at least one sealing device (47) in an axially secured fashion with
respect to the central axis (4), and
- has at least one main holding body (48).
2. The side channel compressor as claimed in claim 1, characterized in that the at

least one sealing-device-holding device (46) and the at least one sealing device (47) are

axially immovable, in the mounted state, in relation to one another with respect to the

central axis (4).

3.

The side channel compressor as claimed in claim 1 or 2, characterized in that the

at least one sealing-device-holding device (46) has at least one holding projection (54)

which projects radially with respect to the central axis (4) from the at least one main

holding body (48) and engages in a holding fashion on the at least one sealing device (47).
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4. The side channel compressor as claimed in claim 3, characterized in that the at
least one holding projection (54) engages laterally on the outside of the at least one sealing

device (47).

5. The side channel compressor as claimed in claim 3 or 4, characterized in that the
at least one holding projection (54) projects radially outward with respect to the central

axis (4) from the at least one main holding body (48).

6. The side channel compressor as claimed in one of claims 3 to 5, characterized in
that the at least one holding projection (54) is arranged on the edge of the at least one main

holding body (48).

7. The side channel compressor as claimed in one of claims 3 to 6, characterized in
that the at least one holding projection (54) is bent out from the at least one main holding

body (48).

8. The side channel compressor as claimed in one of the preceding claims,
characterized in that the at least one sealing-device-holding device (46) is axially

immovable with respect to the central axis (4) in relation to the housing (3).

0. The side channel compressor as claimed in one of the preceding claims,
characterized in that the at least one sealing-device-holding device (46) has at least one
spring projection (50) which projects radially with respect to the central axis (4) from the
at least one main holding body (48) and is supported in relation to the housing (3), and

forces the at least one sealing device (47) radially outward with respect to the central axis

).
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10. The side channel compressor as claimed in claim 9, characterized in that the at

least one spring projection (50) is constructed in the manner of a tab.

11. The side channel compressor as claimed in claim 9 or 10, characterized in that the
at least one spring projection (50) projects radially inward with respect to the central axis

(4) from the at least one main holding body (48).

12. The side channel compressor as claimed in one of claims 9 to 11, characterized in
that the at least one spring projection (50) is bent out from the at least one main holding

body (48).

13. The side channel compressor as claimed in one of claims 9 to 12, characterized in
that the at least one spring projection (50) is arranged in a spaced-apart fashion on the

edge of the at least one main holding body (48).

14. The side channel compressor as claimed in one of claims 3 to 7 and as claimed in
one of claims 9 to 13, characterized in that the at least one holding projection (54) and
the at least one spring projection (50) project radially in opposite directions from the at

least one main holding body (48).

15. The side channel compressor as claimed in one of the preceding claims,
characterized in that the at least one sealing-device-holding device (46) is embodied in

one part.



