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57 ABSTRACT
(72)  Inventors: ?)leEX‘quier Hlfvl[llgié e%epstfu&ffe}l)d}a The invention relates to a side channel compressor (1) for a
(DE); Armin » Weinstadt (DF) fuel cell system for conveying and/or compressing a gas,
. . particularly hydrogen, comprising a housing (3) and a drive
(73)  Assignee: Robert Bosch GmbH, Stuttgart (DE) (6), wherein the housing (3) has a housing upper part (7) and
(21) Appl. No.: 17/042,387 a housing lower part (8), a compressor chamber (30) which
is circulating in the housing (3) about an axis of rotation (4)
(22) PCT Filed: Jan. 30, 2019 and has at least one peripheral side channel (19), a com-
pressor wheel (2) located in the housing (3), which is
(86) PCT No.: PCT/EP2019/052193 rotatably arranged about an axis of rotation (4) and is driven
by the drive (6), said compressor wheel (2) comprising
§ 371 (C?(l)’ blades (5) arranged on the periphery thereof in the region of
(2) Date: Sep. 28, 2020 the compressor chamber (30), and comprising respectively a
. . . . gas inlet opening (14) embodied on the housing (3) and a gas
G0 Foreign Application Priority Data outlet opening (16) which are fluidically interconnected via
the compressor chamber (30), in particular the at least one
Mar. 28, 2018 (DE) .cccceevereveenee 10 2018 204 713.8 side channel (19). According to the invention, the drive (6)
Publication Classification is designed as an axial field electric motor (6) which has a
stator (12) and a rotor (10), wherein the stator (12) and the
(51) Int. CL rotor (10) have a disc-shaped design and are formed so as to

Fo04D 23/00 (2006.01) move about the axis of rotation (4), and wherein the stator
F04D 29/58 (2006.01) (12) is arranged next to the rotor in the direction of the axis
F04D 29/08 (2006.01) of rotation (4).
~— A
1(\)_ 9 1
r-—f—t——118 12 e
u~— R 6 33 24
a4 i
14,16 !
17
13 L |
29 FRN 1~ e 11
27 z
} AN ] -
36— 1] -
| % )
29— 4
32 - 7
21— TR\
8
5
30 g
19 | |
3 |
L= —
T T
128 7 19
- A



Patent Application Publication @ May 13, 2021 Sheet 1 of 4 US 2021/0140438 A1

Fig. 1

34

14,16

30—+

3=

e—A

09

r——f—Y - 118 12 o~
|

6 33 24

P e« s =

BN ////A;////V
!
]
\
}
Jposeend
| |




Patent Application Publication = May 13, 2021 Sheet 2 of 4 US 2021/0140438 A1

19

20




Patent Application Publication = May 13, 2021 Sheet 3 of 4 US 2021/0140438 A1

Fig. 3

48a 11 48b
7 I‘?_ 8
28 | X

19—\

17

b,
Z

~ 10

N

N

—
i
i
i
T
D
!
!
K
B
!O‘)
!
|




Patent Application Publication = May 13, 2021 Sheet 4 of 4 US 2021/0140438 A1

Fig. 4

L 75—

e T _
(
4



US 2021/0140438 Al

SIDE CHANNEL COMPRESSOR FOR A
FUEL CELL SYSTEM FOR CONVEYING
AND/OR COMPRESSING A GASEOUS
MEDIUM

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a side channel
compressor for a fuel cell system for conveying and/or
compressing a gaseous medium, in particular hydrogen,
which is provided in particular for use in vehicles with a fuel
cell drive.

[0002] In the vehicle sector, in addition to liquid fuels,
gaseous fuels will also take on increasing significance in the
future. Particularly in vehicles with a fuel cell drive, hydro-
gen gas flows have to be controlled. The gas flows are in this
instance no longer controlled in a discontinuous manner as
with the injection of liquid fuel, but instead the gas is
removed from at least one high-pressure tank and directed
via a supply line of a medium-pressure pipe system to an
ejector unit. This ejector unit leads the gas via a connection
line of a low-pressure line system to a fuel cell. After the gas
has flowed through the fuel cell, it is directed via a return
line back to the ejector unit. In this instance, the side channel
compressor which supports the gas return in technical flow
terms and in a technically efficient manner may be inter-
posed. In addition, side channel compressors are used to
support the flow build-up in the fuel cell drive, in particular
in the event of a (cold) start of the vehicle after a specific
parking time. The driving of this side channel compressor is
generally carried out via electric motors, which during
operation in vehicles are supplied with voltage via the
vehicle battery.

[0003] DE 10 2010 035 039 Al discloses a side channel
compressor for a fuel cell system in which a gaseous
medium, in particular hydrogen, is conveyed and/or com-
pressed. The side channel compressor has in this instance a
housing and a drive, wherein the housing has a housing
upper portion and a housing lower portion. There is further
arranged in the housing a compressor chamber which
extends around a rotation axis and which has at least one
circumferential side channel. In the housing there is a
compressor wheel which is rotatably arranged about the
rotation axis and which is driven by the drive, wherein the
compressor wheel has blades which are arranged on the
circumference thereof in the region of the compressor cham-
ber. In addition, the side channel compressor known from
DE 10 2010 035 039 Al has a gas inlet opening and a gas
outlet opening which are formed in each case in the housing
and which are connected to each other in fluid terms via the
compressor chamber, in particular the at least one side
channel. In this instance, the side channel compressor has
the drive, which has a stator which extends in a sleeve-like
manner around the rotation axis and at the inner side of
which a rotor which is arranged on a rotor shaft is arranged.
The rotor shaft is in this instance supported by means of two
ball bearings which are arranged in each case axially with
respect to the end sides. The side channel compressor known
from DE 10 2010 035 039 A1 can use the stator as a heating
element in this instance.

[0004] The side channel compressor known from DE 10
2010 035 039 may have some disadvantages.

[0005] On the one hand, the compressor wheel is con-
structed in a disk-like manner and has a large diameter
radially with respect to the rotation axis and consequently
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requires a large amount of structural space radially with
respect to the rotation axis, whilst the compressor wheel is
constructed to be narrow axially with respect to the rotation
axis and consequently requires little structural space radially
with respect to the rotation axis. On the other hand, however,
the drive set out has with the stator arranged outside the rotor
a small diameter radially with respect to the rotation axis and
consequently requires little structural space radially with
respect to the rotation axis. As a result of the arrangement of
the stator and rotor, however, the drive requires a large
amount of structural space axially with respect to the rota-
tion axis. As a result of these conflicting structural space
requirements of the drive and the compressor wheel, during
a combination and/or assembly of the two components, a
bulky and space-consuming overall system of the side
channel compressor which cannot be used in a compact
construction type is produced.

[0006] Furthermore, the side channel compressor known
from DE 10 2010 035 039 has the disadvantage that the
thermal energy, in the event of control and/or use of the
stator as a heating element, has to travel a long distance over
a large number of components until it can reach the region
in which the movable components can freeze together by
means of ice bridges. In this instance, a large amount of
energy is lost as a result of thermal losses since a large
region in which no ice bridges can be formed and/or in
which no movable components are located is provided with
thermal energy.

SUMMARY OF THE INVENTION

[0007] According to the invention, a side channel com-
pressor for a fuel cell system is proposed for conveying
and/or compressing a gaseous medium, in particular hydro-
gen.

[0008] There is proposed a side channel compressor in
which a drive is constructed as an axial field electric motor
which has a stator and a rotor, wherein the stator and the
rotor are constructed so as to extend in a disk-like manner
around a rotation axis and wherein the stator is arranged in
the direction of the rotation axis beside the rotor. In this
manner, it is possible for the drive to be able to be imple-
mented as a component which is narrow in the direction of
the rotation axis and which, as a result of its diameter,
requires a large amount of structural space radially with
respect to the rotation axis, but is constructed to be narrow
axially with respect to the rotation axis and consequently
requires little structural space axially with respect to the
rotation axis. The other components of the side channel
compressor, in particular a housing and a compressor wheel,
are also constructed to be narrow, are in the same manner
implemented as components which are narrow in the direc-
tion of the rotation axis and which, as a result of their
diameter, require a large amount of structural space radially
with respect to the rotation axis, but are constructed to be
narrow axially with respect to the rotation axis and conse-
quently require little structural space axially with respect to
the rotation axis. In a combination of the drive with the other
components of the side channel compressor, in particular the
housing and the compressor wheel, components with iden-
tical structural space specifications are consequently com-
bined, whereby a compact and space-saving construction
type of the overall side channel compressor can be achieved.
In this instance, the compact and space-saving construction
type of the side channel compressor is produced by means
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of the smallest possible surface in relation to the volume.
This affords the advantage that only a small installation
space is required by the client, for example, in a vehicle.
Furthermore, the compact construction type of the side
channel compressor, in particular with the smallest possible
surface in relation to the volume, affords the advantage that
a cooling of the side channel compressor at low ambient
temperatures, in particular in the range below 0° C., is
carried out more slowly and consequently the appearance of
ice bridge formation can be delayed for longer.

[0009] According to an advantageous embodiment, an air
gap which extends in a disk-like manner around the rotation
axis is formed between the stator and the rotor in such a
manner that the air gap is delimited in only one direction of
the rotation axis by the stator and in the other direction of the
rotation axis by the rotor. Furthermore, the disk-like rotor is
arranged axially with respect to the rotation axis beside the
compressor wheel, in particular on a hub disk of the com-
pressor wheel, wherein the rotor is connected in a non-
positive-locking and/or positive-locking and/or materially
engaging manner to the compressor wheel. In this manner,
the advantage can be afforded that an efficient and more
rapid pre-heating of the side channel compressor is possible
at least by means of the stator in order to carry out a reliable
cold-start procedure of the side channel compressor and the
fuel cell system. At low ambient temperatures, in particular
in the range below 0° C., after the fuel cell system and the
side channel compressor have been completely switched off,
fluid, in particular water, can condense from a recirculation
medium which is intended to be conveyed. In this instance,
in particular with long parking times, ice bridges can form
between the movable parts of the side channel compressor,
in particular the compressor wheel and the housing. Such ice
bridges may make more difficult and/or completely prevent
starting, in particular a cold start, of the fuel cell system, in
particular the side channel compressor. When the vehicle
and consequently the fuel cell system is started, this can
further lead, in the event of excessive ice bridge formation,
to the drive becoming blocked, whereby the rotating com-
ponents, in particular the compressor wheel, can become
damaged and/or a starting of the system is made more
difficult or delayed or completely prevented. The possibility
of an efficient and rapid pre-heating of the side channel
compressor as a result of the structural configuration of the
rotor and/or the stator as disk-like components enables rapid
breakdown of the ice bridges, in particular by means of
melting, using the drive. The advantage is thereby achieved
of carrying out a reliable and rapid cold start procedure of
the side channel compressor and the fuel cell system. This
leads to a higher degree of reliability of the fuel cell system
and/or the vehicle.

[0010] In addition, the advantage can thus be achieved
that, as a result of the arrangement of the air gap which
extends in a disk-like manner around the rotation axis
between the stator and the rotor, a compact construction type
of the side channel compressor can be achieved. Further-
more, this arrangement of the air gap, the stator and the rotor
affords the advantage of a rapid assembly and disassembly
in the direction of the rotation axis, whereby the assembly
costs can be reduced and whereby maintenance costs which
occur can be reduced.

[0011] According to a particularly advantageous embodi-
ment, the disk-like rotor has a cylindrical attachment which
extends in the direction of the rotation axis, wherein the
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cylindrical attachment is arranged at the side of the rotor
facing away from the stator and wherein the covering face
of the outer diameter of the cylindrical attachment extends
circumferentially around the rotation axis. In this manner,
the advantage can be achieved that the rotor achieves
optimum use of the structural space present in the housing,
whilst in addition a guiding of the rotor which extends
axially and radially with respect to the rotation axis can be
carried out via the cylindrical attachment. In this instance,
the guiding may be carried out in an exemplary embodiment
in such a manner that a thin layer of the medium which is
intended to be conveyed is located between the cylindrical
attachment and the housing and this layer is brought about
a guiding of the compressor wheel, in particular the cylin-
drical attachment. In another exemplary embodiment, there
may further be produced a direct abutment of the rotor
against other components of the side channel compressor by
means of the cylindrical attachment and thereby a guiding in
the rotation direction. As a result of the embodiments
described, the service-life of the compressor wheel and the
side channel compressor can be increased.

[0012] According to an advantageous embodiment, the
compressor wheel forms in the region of a compressor
chamber between two adjacent blades in each case a con-
veyor cell. This conveyor cell is delimited radially outward
with respect to the rotation axis by an external circumfer-
ential delimiting ring and inwardly by an internal circum-
ferential delimiting ring of the compressor wheel. In this
instance, the conveyor cell has at least one opening in the
direction of the rotation axis. The external delimiting ring
and the internal delimiting ring extend in this instance in a
rotationally symmetrical manner around the rotation axis. In
this manner, it is possible for the flow of the gaseous
medium, in particular a circulation flow, to flow only axially
with respect to the rotation axis toward and away from the
conveyor cell and consequently only an axial movement of
the gaseous medium to be adjusted between the at least one
side channel and the conveyor cell. This affords the advan-
tage that a flow of the gaseous medium is adjusted only in
the region in which it is desirable, that is to say, between the
side channel and the conveyor cell. Friction losses as a result
of friction of the medium with other regions of the side
channel compressor which do not bring about an improved
conveying and compression of the gaseous medium can be
reduced to the greatest possible extent and/or prevented,
whereby the degree of efficiency of the side channel com-
pressor can be increased.

[0013] According to a particularly advantageous develop-
ment, the cylindrical attachment at the inner diameter
thereof is in contact with an outer diameter of a bearing and
at the outer diameter thereof with the inner diameter of the
compressor wheel, in particular with the hub disk of the
compressor wheel. In this instance, the contact of the
cylindrical attachment with respect to the bearing and/or the
compressor wheel is carried out in particular in a non-
positive-locking manner by means of an interference fit. In
this manner, on the one hand, an optimal support of the
compressor wheel can be achieved since the compressor
wheel is securely connected to the rotor by means of the
non-positive-locking interference fit. In this instance, a
tilting movement and/or a wobbling movement and/or a
movement of the compressor wheel radially and/or axially
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with respect to the rotation axis is prevented by the com-
pressor wheel being guided by the rotor and indirectly via
the bearing.

[0014] Furthermore, the advantage can be afforded that,
with a cold start procedure of the side channel compressor
using the drive, a rapid heating of the compressor wheel can
be carried out since the thermal energy only has to travel a
short distance, in particular from the rotor via the cylindrical
attachment into the compressor wheel to the internal delim-
iting ring and to an external annular collar. As a result of the
short distances between the rotor and the regions in which
ice bridges may form, the thermal energy from the drive only
has to heat a small volume of components of the side
channel compressor, whereby a more rapid and energy-
efficient heating of the side channel compressor can be
achieved. Consequently, the thermal energy losses can be
reduced since the thermal energy as a result of the structural
configuration of the side channel compressor can be directed
selectively into the regions which have to be heated, in
particular as a result of the formation of ice bridges.

[0015] According to an advantageous embodiment, a
housing lower portion has a cylindrical bearing pin, wherein
the bearing pin extends in such a manner in the direction of
the rotation axis that the covering face thereof extends
circumferentially around the rotation axis and wherein the
bearing, which is constructed in particular as a deep groove
ball bearing, is in contact with the inner diameter thereof
with the covering face of the bearing pin radially with
respect to the rotation axis. In this manner, the advantage can
be afforded, in particular with the configuration of the side
channel compressor according to the invention, in which the
drive is constructed as an axial field electric motor, that a
drive shaft for transmitting a rotational movement and a
torque from the drive to the compressor wheel and a second
bearing are no longer required. As a result of the axial
pretensioning of the bearing via the rotor, the advantage can
be afforded that the compressor wheel via the bearing and
the axial force introduced via the rotor is fixed in position
axially and radially with respect to the rotation axis and,
furthermore, a tilting or wobbling of the compressor wheel
is prevented, whilst a rotational movement of the compres-
sor wheel is possible in an almost unlimited manner. Since
the magnet and/or the magnetic components in the stator are
constructed as permanent magnets, the bearing is perma-
nently in a pretensioned state, even when the axial field
electric motor is switched off. It is thereby possible, on the
one hand, to achieve the advantage that the components
drive shaft and second bearing can be saved, which reduces
the component costs and the assembly costs. In addition, the
advantage can be achieved that the internal friction losses
can be reduced since fewer components are moved, in
particular moved in a rotational manner. The degree of
efficiency of the side channel compressor can thereby be
improved and consequently the operating costs can be
reduced. In addition, in this manner, the advantage can be
achieved that a compact construction type of the side
channel compressor can be achieved.

[0016] According to an advantageous development, the
rotor is arranged radially with respect to the rotation axis
almost completely in the region of the inner diameter of the
compressor wheel so that an axis of symmetry of the
disk-like rotor extends virtually in a congruent manner with
the axis of symmetry of the compressor wheel and wherein
the rotor is in contact with an outer diameter of the bearing
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and an inner diameter of the compressor wheel, wherein the
rotor forms in a joint region which extends axially with
respect to the rotation axis a contact region with the com-
pressor wheel. In this manner, the advantage can be afforded
that a large part of the material for the compressor wheel can
be saved since the region of the compressor wheel between
the internal delimiting ring and the bearing can be replaced
by the component the rotor. The material costs and assembly
costs can thereby be reduced. Furthermore, the dimensions
which have to be moved within the side channel compressor
are thereby reduced, which is particularly advantageous
when starting and braking the side channel compressor,
whereby the required energy for operating the side channel
compressor can be reduced and consequently the operating
costs can be reduced. As a result of the further shortened
distances of the rotor with respect to the regions of the side
channel compressor in which ice bridges may be formed, a
more rapid and energy-efficient heating of the side channel
compressor can be achieved. Consequently, the thermal
energy losses can be reduced since the thermal energy can
be directed as a result of the structural configuration of the
side channel compressor selectively into the regions which
have to be heated, in particular as a result of ice bridge
formation. In this instance, the rotor is arranged within the
compressor wheel close to the region of the internal delim-
iting ring and the region of the external annular collar,
whereby the rotor and/or the compressor wheel can be
heated by power being supplied to the stator.

[0017] According to a particularly advantageous embodi-
ment, the stator is at least partially surrounded by a pot-like
sealing element. In this instance, the pot-like sealing element
is in particular constructed as a plastics material overmold-
ing of the stator, wherein the sealing element brings about an
encapsulation of the electrical components of the side chan-
nel compressor, in particular the stator, by the medium of the
compressor chamber, in particular hydrogen. In this manner,
the advantage can be achieved that the region of the stator
which has electrical lines and coils and which is conse-
quently particularly susceptible to penetrating moisture can
be encapsulated. In this instance, the encapsulation is carried
out by using the pot-like sealing element in such a manner
that a short-circuit as a result of fluid introduction can be
prevented since all electrical components, such as, for
example, the magnet coil, are located within the encapsu-
lated chamber and are consequently protected against fluid.
In this instance, the pot-like sealing element is in abutment
with the housing with a large portion of the surface thereof,
in particular a housing upper portion, in such a manner, in
particular radially with respect to the rotation axis, that a
large contact face is formed, wherein in particular the
pot-like sealing element presses with a force against the
surface of the housing, whereby an improved encapsulation
of'the region of the stator can be achieved since the moisture
would have to travel a relatively long penetration path
between the pot-like sealing element and the housing. The
force, which is in particular a sealing force, is achieved in
such a manner that the surface of the pot-like sealing
element which is formed radially with respect to the rotation
axis forms a slightly enlarged outer diameter in relation to
the inner diameter of the housing in the contact region. In
this instance, it is advantageous that the sealing element is
produced from a resilient material, and wherein the pot-like
sealing element during assembly is compressed in the region
of the housing radially toward the rotation axis, wherein the
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pot-like sealing element after completed assembly returns to
its original shape again as a result of the resilience and in this
instance presses with a pressing force and/or clamping force
and/or moves into abutment against the surface of the
housing, in particular against an inner diameter of the
housing. An improved encapsulation of the electrical com-
ponents of the side channel compressor can thereby be
achieved and consequently the service-life can be increased.
Furthermore, the probability of failure of the axial field
electric motor and/or the side channel compressor as a result
of prior damage of the sealing element prior to assembly can
be reduced. Furthermore, in this manner, the advantage can
be achieved that a simple, cost-effective and rapid exchange
of the drive, in particular the stator and the electrical
components, can be carried out. In this instance, these
components can be located completely in the encapsulated
region within the drive housing and the pot-like sealing
element, wherein this modular subassembly can be disas-
sembled and removed completely from the side channel
compressor in the direction of the rotation axis.

[0018] According to an advantageous development, the
compressor wheel has an internal delimiting ring which
extends around the rotation axis, wherein the internal delim-
iting ring is formed on the inner diameter of the circumfer-
ential compressor chamber on the compressor wheel and
wherein the circumferential internal delimiting ring brings
about a separation and/or encapsulation of the compressor
chamber from an inner region of the side channel compres-
sor. Furthermore, the compressor wheel has in the region of
the external delimiting ring at least one external circumfer-
ential annular collar which in particular extends radially
with respect to the rotation axis, wherein the at least one
circumferential annular collar extends at the side of the
external delimiting ring facing away from the rotation axis.
In this manner, the advantage can be achieved that it is
possible for the flow of the gaseous medium, in particular a
circulation flow, to flow only axially with respect to the
rotation axis to and from the conveyor cell and consequently
only an axial movement of the gaseous medium between the
at least one side channel and the conveyor cell to be
produced. This affords the advantage that a flow of the
gaseous medium is produced only in the region in which it
is desired, that is to say, between the side channel and the
conveyor cell. Friction losses as a result of friction of the
medium with other regions of the side channel compressor,
which do not bring about an improved conveying and
compression of the gaseous medium, can be reduced to the
greatest possible extent and/or prevented, whereby the
degree of efficiency of the side channel compressor can be
increased. Furthermore, an undesirable temperature increase
of the gaseous medium as a result of friction can be reduced.
Another advantage which can be achieved is an at least
partial encapsulation of the at least one side channel and/or
the conveyor cell relative to an outer region and/or an inner
region in the housing.

[0019] According to an advantageous method, power is
supplied to the stator without a rotary field being formed
between the stator and the rotor and consequently no or a
very small rotational movement of the rotor about the
rotation axis being produced. In this instance, the stator
becomes heated when power is supplied to the coils of the
stator for a short period of time, in particular as a result of
the occurrence of power loss which is released as thermal
energy. From the stator, this thermal energy then spreads to
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the other components of the side channel compressor. In
addition, in another possible embodiment, by means of an
advantageous method, an application of power to the stator
can be carried out in such a manner that an inductive heating
of the rotor is carried out, wherein in particular a thermal
energy transmission from the rotor to the compressor wheel
is carried out and wherein the heat spreads from the rotor in
a flow direction into the region of the axial ends of the
internal delimiting ring and the at least one external annular
collar of the compressor wheel. In this manner, the advan-
tage can be afforded that, as a result of application of power
to the stator when a rotary field is not present, a heating of
the rotor is produced, wherein, to this end, in particular the
effect of induction is used. In this instance, the rotor which
in particular comprises a thermally conductive material can
be heated, which is advantageous in particular in the event
of a cold start procedure of the side channel compressor
and/or the vehicle. In this instance, the rotor is heated and
transmits, for example, as a result of the thermal conduc-
tivity thereof, the thermal energy to the compressor wheel.
In this instance, the thermal energy transmission is carried
out in a flow direction into the region between the compres-
sor wheel and the housing, in which ice bridges have
formed. These ice bridges are produced as a result of a fluid
which is present, in particular water, which is formed during
operation of the fuel cell system and which accumulates in
particular in the region with a small gap dimension between
the compressor wheel and the housing. When the side
channel compressor and/or the vehicle is switched off, in
particular over a relatively long period of time, and/or at low
ambient temperatures below freezing point, the fluid freezes
and ice bridges are formed. When the side channel com-
pressor is started up and/or started, these ice bridges can lead
to damage to the side channel compressor and/or a prevent
a rotation of the compressor wheel in the housing as a result
of blockage. Furthermore, when the compressor wheel is
started up, a breaking-off may be brought about, in which
sharp-edged ice pieces are released and can damage com-
ponents downstream of the side channel compressor and/or
a fuel cell in the conveying direction, in particular the
diaphragm of the fuel cell. As a result of the rotor being
heated, the compressor wheel and in particular the region of
the internal delimiting ring and the external annular collar,
which both in each case form a small spacing, in particular
a small gap dimension, with respect to the housing are
heated. The ice bridges thereby melt and the fluid changes
from a solid to a liquid aggregation state and can be
discharged, for example, by means of a purge valve and/or
drain valve which is present in the fuel cell system. In this
manner, the service-life of the side channel compressor
and/or the fuel cell system can be increased.

[0020] According to a particularly advantageous method,
by applying power to the stator, the axial force on the rotor
is brought about in the direction of the rotation axis,
whereby the rotor moves in the direction of the rotation axis
and wherein a shaking movement is brought about as a result
of a variation and/or reversal of the electrical power supply.
In this instance, as a result of the shaking movement of the
rotor, a changing increase and decrease of the spacing which
extends in the direction of the rotation axis between the
compressor wheel and the housing upper portion and/or the
housing lower portion is brought about, in particular in the
region of the axial ends of the internal delimiting ring and
the at least one external annular collar of the compressor
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wheel. In this manner, the advantage can be achieved that ice
bridges which occur between the compressor wheel and the
housing and which can in particular be formed when the side
channel compressor is switched off for a relatively long
period of time and/or at low ambient temperatures below
freezing point, are destroyed by the shaking movement of
the rotor. Consequently, the ice bridges which comprise, for
example, ice crystals, are smashed by the rotor and/or the
compressor wheel carrying out a shaking movement and/or
the rotor moving back and forth in the direction of the
rotation axis. In this instance, it is advantageous for the
crystalline structure of the frozen fluid to be able to be
neutralized and/or destroyed particularly efficiently by a
shaking movement or a back and forth movement of the
compressor wheel. Consequently, on the one hand, the cold
start capability of the side channel compressor can be
improved by the advantageous method. On the other hand,
the probability of failure of the side channel compressor
and/or the entire fuel cell system can be reduced since the ice
bridges are almost completely eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] With reference to the drawings, the invention is
described in greater detail below.

[0022] In the drawings:

[0023] FIG. 1 is a schematic sectioned view of a side
channel compressor according to the invention according to
a first embodiment,

[0024] FIG. 2 is an enlarged section of the side channel
compressor designated A-A in FIG. 1,

[0025] FIG. 3 is an enlarged cut-out of the side channel
compressor designated II in FIG. 1 according to a second
embodiment,

[0026] FIG. 4 is a cut-out of a compressor wheel of a
housing and a rotor designated 11 in FIG. 3 according to the
second embodiment.

DETAILED DESCRIPTION

[0027] The illustration according to FIG. 1 shows a lon-
gitudinal section through a side channel compressor 1 which
is proposed according to the invention and which is formed
in a rotationally symmetrical manner with respect to a
rotation axis 4.

[0028] In this instance, the side channel compressor 1 has
a compressor wheel 2 which is constructed in particular as
a closed disk-like compressor wheel 2 and which is sup-
ported in a housing 3 so as to be able to be rotated about the
horizontally extending rotation axis 4. In this instance, a
drive 6, in particular an electric drive 6, acts as a rotary drive
6 of the compressor wheel 2. The drive 6 is in this instance
in particular constructed as an axial field electric motor 6,
wherein it has a stator 12 and a rotor 10, wherein the stator
12 and the rotor 10 are formed so as to extend in a disk-like
manner around the rotation axis 4 and wherein the stator 12
is arranged in the direction of the rotation axis 4 beside the
rotor 10. In this instance, an air gap 9 which extends in a
disk-like manner around the rotation axis 4 is formed
between the stator 12 and the rotor 10 in such a manner that
the air gap 9 is delimited in only one direction of the rotation
axis 4 by the stator 12 and in the other direction of the
rotation axis 4 by the rotor 10. Furthermore, the disk-like
rotor 10 is arranged axially with respect to the rotation axis
4 beside the compressor wheel 2, in particular on a hub disk
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13 of the compressor wheel 2, wherein the rotor 10 is
connected in a positive-locking and/or non-positive-locking
and/or materially engaging manner to the compressor wheel
2. Furthermore, the stator 12 may have cooling channels, in
particular cooling channels which extend in the direction of
the rotation axis 4, in order to reduce a heating of the stator
12 during operation, in particular during operation at a high
speed of the compressor wheel and/or an operating state of
the stator 12 in which it produces a high degree of power loss
and heat loss. The stator may additionally have a magnet
and/or the magnetic components, in particular a permanent
magnet. As a result of the magnetic effect of the permanent
magnet on the rotor and/or on the compressor wheel, the
bearing is permanently pretensioned, even when the axial
field electric motor is switched off. In this instance, the
compressor wheel and/or the rotor may have permanent
magnets which interact with the magnet of the stator in such
a manner that the compressor wheel is pulled toward the
stator in the direction of the rotation axis.

[0029] The housing 3 comprises a housing upper portion
7 and a housing lower portion 8 which are connected to each
other. In addition, at least one sealing element, in particular
a sealing element which extends around the rotation axis 4,
may be arranged between the housing upper portion 7 and
the housing lower portion 8 in order, on the one hand, to
bring about improved encapsulation against the penetration
of moisture and/or contamination from the outer side. On the
other hand, however, an improved encapsulation against the
loss of the medium which is intended to be conveyed is also
achieved in order to prevent the medium which is intended
to be conveyed from escaping into the environment.

[0030] Itis further shown in FIG. 1 that the disk-like rotor
10 has a cylindrical attachment 29 which extends in a
direction of the rotation axis 4, wherein the cylindrical
attachment 29 is arranged at the side of the rotor 10 facing
away from the stator 12, and wherein the covering face of
the outer diameter of the cylindrical attachment 29 extends
circumferentially around the rotation axis 4. Furthermore,
the cylindrical attachment 29 is in contact at the inner
diameter thereof with an outer diameter of a bearing 27 and
at the outer diameter thereof with the inner diameter of the
compressor wheel 2, in particular with the hub disk 13 of the
compressor wheel 2, wherein the contact of the cylindrical
attachment 29 with respect to the bearing 27 and/or the
compressor wheel 2 is carried out in particular in a non-
positive-locking manner by means of an interference fit.
Furthermore, the housing lower portion 8 has a cylindrical
bearing pin 36, wherein the bearing pin 36 extends in the
direction of the rotation axis 4 in such a manner that the
covering face thereof extends circumferentially around the
rotation axis 4 and wherein the bearing 27 which is con-
structed in particular as a deep groove ball bearing 27,
radially with respect to the rotation axis 4 is in contact via
the inner diameter thereof with the covering face of the
bearing pin 36.

[0031] Furthermore, the compressor wheel 2 forms a con-
veyor cell 28 which is adjacent at the outer side to the hub
disk 13. This conveyor cell 28 of the compressor wheel 32
extends circumferentially around the rotation axis 4 in a
circumferential compressor chamber 30 of the housing 3,
wherein the compressor wheel 2 and/or the conveyor cell 28
has on the respective outer circumference a circumferential
external delimiting ring 11, wherein in particular the exter-
nal delimiting ring 11 delimits the conveyor cell 28 at the



US 2021/0140438 Al

external outer diameter thereof which extends around the
rotation axis 4. In addition, the compressor wheel 2 has an
internal delimiting ring 17 which extends around the rotation
axis 4, wherein the internal delimiting ring 17 is formed on
the inner diameter of the circumferential compressor cham-
ber 30 on the compressor wheel 2 and brings about a
separation and/or encapsulation of the compressor chamber
30 from an inner region 32 of the side channel compressor
1. However, the external delimiting ring 11 brings about a
separation and/or encapsulation of the compressor chamber
30 from an outer region 34 of the side channel compressor
1. The compressor wheel 2 additionally forms a plurality of
blades 5 in order to accelerate and/or compress the medium
which is intended to be conveyed, such as, for example,
hydrogen, circumferentially around the rotation axis 4, in
particular in the region between the internal delimiting ring
17 and the external delimiting ring 11. In this instance, the
compressor wheel 2 forms in the region of the compressor
chamber 30 between two adjacent blades 5 the conveyor cell
28 which is delimited radially with respect to the rotation
axis 4 inward by means of the internal circumferential
delimiting ring 17. The housing 3, in particular the housing
upper portion 7 and/or the housing lower portion 8, has in
the region of the compressor chamber 30 at least one
circumferential side channel 19. In this instance, the side
channel 19 extends in the housing 3 in the direction of the
rotation axis 4 in such a manner that it extends axially with
respect to the conveyor cell 28 at one side or at both sides.
The side channel 19 may in this instance extend at least in
a part-region of the housing 3 circumferentially around the
rotation axis 4, wherein, in the part-region in which the side
channel 19 is not formed in the housing 3, an interrupter
region 15 is formed in the housing 3 (see FIG. 2).

[0032] The axial field electric motor 6 shown in FIG. 1 is
constructed in such a manner that the stator 12 is at least
partially surrounded by a pot-like sealing element 18,
wherein the pot-like sealing element 18 is constructed in
particular as a plastics material overmolding 18 of the stator
12, and wherein the sealing element 18 brings about an
encapsulation of the electrical components of the side chan-
nel compressor 1, in particular the stator 12, by the medium
of the compressor chamber 3, in particular hydrogen. In
addition, an encapsulation of the electrical components with
respect to additional fluids, such as, for example, water, can
be brought about. The pot-like sealing element 18 may in
this instance comprise a resilient material, such as, for
example, an elastomer material, wherein the sealing element
18 may have additional structure-reinforcing materials. As a
result of the resilient construction of the sealing element 18,
the encapsulating effect is improved since the sealing ele-
ment can be applied in an optimum manner against the
surrounding components of the side channel compressor 1
and/or move into abutment therewith.

[0033] Furthermore, the drive 6 is surrounded by a drive
housing 24 and consequently encapsulated with respect to
the region outside the side channel compressor 1. The drive
housing 24 is in this instance in abutment with the housing
3, in particular the housing upper portion 7, wherein the
drive housing 24, for example, by means of a shoulder which
is formed forms at least two abutment faces which extend
axially with respect to the rotation axis 4 and forms with
respect to the housing 3 at least one abutment face which
extends radially with respect to the rotation axis 4. As a
result of the shoulder, an orientation and/or centering of the
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drive housing 24 with respect to the housing 3 is further
possible, in particular during assembly. In addition, at least
one sealing element, in particular a sealing element which
extends around the rotation axis 4, may be arranged between
the drive housing 24 and the housing 3, wherein the at least
one sealing element is, for example, an O-ring. The drive
housing 24 may further have on the surface thereof cooling
ribs 33 which bring about improved discharge of thermal
energy into the environment. Heat enters the drive 6 in such
a manner that driving the compressor wheel 2 produces
excess thermal energy which is present in particular as
friction heat or inductively magnetic heat. This heat, as a
result of the cooling ribs 33 of the drive 6, can be discharged
more rapidly to the environment since the drive 6 has an
increased surface-area as a result of the cooling ribs 33.

[0034] Furthermore, the housing 3, in particular the hous-
ing lower portion 8, has a gas inlet opening 14 and a gas
outlet opening 16. In this instance, the gas inlet opening 14
and the gas outlet opening 16, in particular via the at least
one side channel 19, are connected to each other in fluid
terms. From the drive 6, a torque is transmitted via the rotor
10 to the compressor wheel 2. In this instance, the compres-
sor wheel 2 is rotationally moved and the conveyor cell 28
moves with a rotational movement circumferentially around
the rotation axis 4 through the compressor chamber 30 in the
housing 3 in the direction of a rotational direction 20 (see
FIG. 2). In this instance, a gaseous medium which is already
in the compressor chamber 30 is also moved by the conveyor
cell 28 and in this instance conveyed and/or compressed. In
addition, there is produced a movement of the gaseous
medium, in particular a flow exchange, between the con-
veyor cell 28 and the at least one side channel 19. Further-
more, the gaseous medium, which in particular is an uncon-
sumed recirculation medium from a fuel cell, flows via the
gas inlet opening 14 into the compressor chamber 30 of the
side channel compressor 1 and/or is supplied to the side
channel compressor 1 and/or is drawn from the region which
is arranged upstream of the gas inlet opening 14. In this
instance, the gaseous medium after completely passing
through the gas outlet opening 16 of the side channel
compressor 1 is discharged and flows in particular to a jet
pump of a fuel cell system.

[0035] The rotor 10 has in an exemplary embodiment at
least one magnet, in particular a permanent magnet, whilst
the stator 12 is constructed as a coil member 12 and/or
wherein the stator 12 also has at least one magnet, in
particular a permanent magnet. The coil member 12 may in
this instance contain a different number of windings,
wherein the windings are in particular spatially offset wind-
ing loops which comprise, for example, copper. In addition,
the stator 12 may have a cooling in order to be able to control
and/or lower the temperature during high-frequency perma-
nent operation of the side channel compressor 1. As a result
of the construction of the drive 6 as an axial field electric
motor 6, a compact construction type of the drive 6 and the
side channel compressor 1 can be achieved. As a result of the
at least one permanent magnet, the rotor 10 is continuously
and permanently, in particular when the power supply to the
stator 12 is switched off, drawn in the direction of the
rotation axis 4 toward the stator 12, in particular by means
of an axial force 21, in particular by means of a magnetic
force. In this instance, the bearing 27 is acted on with an
axial pretensioning, whereby the deep groove ball bearing
27 acts as an axial bearing and/or as a radial bearing.



US 2021/0140438 Al

Consequently, when the stator 12 is supplied with electrical
power, the axial force 21 on the rotor 10 is produced in the
direction of the rotation axis 4, whereby an axial preten-
sioning of the bearing 27, in particular the deep groove ball
bearing 27, is achieved at least indirectly via the rotor 10. In
another exemplary embodiment, the axial force 21 can press
the rotor 10 axially with respect to the rotation axis 4 away
from the stator 12 by means of the axial force 21, wherein
a pretensioning of the bearing 27 is also brought about.
[0036] FIG. 2 is an enlarged illustration of a section of the
side channel compressor 1 designated A-A in FIG. 1,
wherein the housing lower portion 8, the gas inlet opening
14, the gas outlet opening 16, the interrupter region 15, the
side channel 19, the rotation direction 20 (of the compressor
wheel 2 which is not illustrated) and the first circumferential
sealing element 29 are illustrated.

[0037] As illustrated in FIG. 2, the interrupter region 15 is
located circumferentially around the rotation axis 4 in the
housing 3 in particular between the gas inlet opening 14 and
the gas outlet opening 16. The gaseous medium is conveyed
by the compressor wheel 2 and/or flows in this instance from
the gas inlet opening 14 to the gas outlet opening 16 and in
this instance at least partially flows through the side channel
19. In this instance, with continued circulation from the gas
inlet opening 14 to the gas outlet opening 16 in the rotation
direction 20, the compression and/or the pressure and/or the
flow speed of the gaseous medium in the conveyor cell 28
of the compressor wheel 2 and in the side channel 19
increases. As a result of the interruption region 15, a
separation of a pressure side and an intake side is brought
about, wherein the intake side is located in the region of the
gas inlet opening 14 and the pressure side is located in the
region of the gas outlet opening 16.

[0038] FIG. 3 shows an enlarged cut-out of the side
channel compressor designated II in FIG. 1 according to a
second embodiment. According to the second embodiment,
the rotor 10 is in this instance arranged radially with respect
to the rotation axis 4 almost completely in the region of the
inner diameter of the compressor wheel 2 so that an axis of
symmetry 22 of the disk-like rotor 10 extends almost
congruently with the axis of symmetry 22 of the compressor
wheel 2. Furthermore, in this instance, the rotor 10 is in
contact with an outer diameter of the bearing 27 and an inner
diameter of the compressor wheel 2, wherein the rotor 10 in
a joining region 23 which extends axially with respect to the
rotation axis 4, forms a contact region with the compressor
wheel 2.

[0039] The compressor wheel 2 further has in the region of
the external delimiting ring 11 at least one external circum-
ferential annular collar 48a, b, which extends in particular
radially with respect to the rotation axis 4. In addition, the
at least one circumferential annular collar 48 a, b extends at
the side of the external delimiting ring 11 facing away from
the rotation axis 4. In this instance, the at least one side
channel 19 is delimited outward in the housing 3 of the side
channel compressor 1 by the external delimiting ring 11
and/or the at least one circumferential annular collar 48a, b.
Furthermore, the at least one side channel 19 is delimited in
the housing 3 of the side channel compressor 1 in an inward
direction by the internal delimiting ring 17. By the com-
pressor wheel being in abutment with the at least one
external circumferential annular collar 48a, b and/or internal
delimiting ring 17 with the housing upper portion 7 and/or
the housing lower portion 8, at least via an intermediate
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medium, in particular the medium which is intended to be
conveyed, an improved guiding of the compressor wheel 2
in the region of the conveyor cells 28 can be achieved. In this
instance, the medium forms a residual gap between the
compressor wheel 2 and the housing 3, wherein the medium
with a residual gap which becomes smaller is compressed,
and in this instance by means of an increased pressure a
force which contributes to improved guiding of the com-
pressor wheel in the rotational direction acts on the com-
pressor wheel. The principle is similar to the principle of an
air cushion in particular for damping or for providing a
counter-force. This is particularly advantageous with sig-
nificant impacts and blows during operation of the side
channel compressor 1, for example, as a result of pressure
peaks or dynamic pressure which occurs in the fuel cell
system, whereby, for example, the service-life of the side
channel compressor can be increased. The loading of the
bearing 27 and/or the drive 6 can thereby be reduced.

[0040] Furthermore, the flow direction IV of the heat from
the heated rotor 10, in particular with a cold start procedure,
is shown in FIG. 3. In the context of this method for
cold-starting the side channel compressor 1, in which a
start-up of the side channel compressor 1 is carried out after
longer parking times and/or low ambient temperatures, the
rotor 10 and the compressor wheel 2 in the regions facing the
housing 3 are heated. In this instance, power is supplied to
the stator 12 without a rotary field being formed between the
stator 12 and the rotor 10 and consequently no or a very
small rotational movement of the rotor 10 about the rotation
axis 4 being produced. Using the power supply of the stator
12, an inductive heating of the rotor 10 is brought about,
wherein a transfer of thermal energy from the rotor 10 to the
compressor wheel 2 is carried out and wherein the heat from
the rotor 10 spreads in a flow direction IV into the region of
the axial ends of the internal delimiting ring 17 and the at
least one external annular collar 48 of the compressor wheel
2. In this instance, the regions of the compressor wheel 2,
annular collar 48a, b and internal delimiting ring 17 which
form a small gap dimension with respect to the housing 3 are
heated.

[0041] FIG. 4 shows a cut-out, which is designated III in
FIG. 3, of the compressor wheel 2, the housing 3 and the
rotor 10 according to the second embodiment. In this
instance, there is shown in particular the region of the
compressor wheel 2 which faces the housing 3 and which
forms a small gap dimension with respect to the housing 3.
In the cut-out which is shown by way of example in FIG. 4,
this is a portion of the internal delimiting ring 17 which faces
the housing 3 axially with respect to the rotation axis 4, but
it may also be the at least one external annular collar 48
which may face the housing 3 axially and/or radially with
respect to the rotation axis.

[0042] When the side channel compressor 1 and/or the
vehicle is switched off and/or stopped, the effect may occur
that, in the regions between the compressor wheel 2 and the
housing 3 which form a small gap dimension, fluid from the
medium of the side channel compressor 1 which is intended
to be conveyed accumulates. This fluid may in particular be
water. The fluid accumulates as a result of capillary effects
in particular in the regions with a small gap dimension
between the compressor wheel 2 and the housing 3. Using
the capillary effect and/or a so-called capillarity fluid accu-
mulates on contact with gaps or hollow spaces in these
regions, particularly when they have a small spacing from
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each other. These effects are brought about by the surface
tension of fluids themselves and the interface tension
between fluids and the solid surface. As a result of low
ambient temperatures, this fluid can now cool in such a
manner that an at least partial transition of the aggregation
state from fluid to solid takes place. In the example, in which
the fluid is water, water crystals and so-called ice bridges 25
can be formed between the components. These ice bridges
25 may lead to a rotation of the compressor wheel 2 in the
housing 3 being prevented since, as a result of the ice bridges
25, a retention of the compressor wheel 2 in the housing 3
is brought about. This may lead to a total failure of the side
channel compressor 2 and consequently the fuel cell system,
whereby, for example, a fuel cell vehicle could no longer be
started. Furthermore, if the compressor wheel breaks free
without the ice bridges 25 melting beforehand, ice crystals
could break off and reach the downstream components of the
fuel cell system, wherein the ice crystals as a result of their
surface structure could damage these components.

[0043] In order to prevent this damage, and in order to
ensure a rotation of the compressor wheel 2 at low tempera-
tures, a method for melting the ice bridges 25 is proposed.
In this instance, the ice bridges 25 are acted on with thermal
energy and change to a fluid aggregation state. In order to
achieve this, a method for starting, in particular cold-starting
and/or switching off the side channel compressor, is pro-
posed. In this method, such power is supplied to the stator
12 without a rotary field between the stator 12 and the rotor
10 being formed and consequently no or a very small
rotational movement of the rotor 10 about the rotation axis
4 being produced. Almost all the electrical energy which is
introduced into the stator 12 is transmitted into the rotor 10,
in particular the permanent magnet 10, by means of mag-
netic induction, wherein this energy is, however, only con-
verted to a small degree into kinetic energy for accelerating
the rotor 10 and/or the compressor wheel 2 and to produce
a rotational movement of the rotor 10 and/or the compressor
wheel 2. In this instance, the power supply of the stator 12
brings about an inductive heating of the rotor 10, wherein a
transfer of thermal energy from the rotor 10 to the compres-
sor wheel 2 is carried out and wherein the heat from the rotor
10 spreads in a flow direction IV into the region of the axial
ends of the internal delimiting ring 17 and the at least one
external annular collar 48 of the compressor wheel 2. A large
portion of the electrical energy which is introduced into the
stator 12 is consequently converted into thermal energy and
serves to heat the rotor 10.

[0044] The compressor wheel 2 can thereby be caused to
move in rotation again. The fluid which is produced in the
side channel compressor 2 after the ice bridges 25 have
melted can now be discharged, for example, by means of a
purge valve and/or drain valve which is provided in the fuel
cell system. In this manner, the service-life of the side
channel compressor 1 and/or the fuel cell system can be
increased.

[0045] Furthermore, as a result of the advantageous
embodiment of the side channel compressor 1, a method is
proposed in which the ice bridges 25 can be prevented
and/or destroyed as a result of mechanical forces. In this
method, the stator 12 is supplied with electrical power,
whereby the axial force 21 on the rotor 10 is brought about
in the direction of the rotation axis 4. By the rotor 10 and,
with the rotor 10, the compressor wheel 2 moving in the
direction of the rotation axis 4, wherein, by varying and/or
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reversing the electrical power supply, a shaking movement
V is brought about during which the gap dimensions
between the compressor wheel 2 and the housing 3 in the
context of the shaking movement V of the rotor 10 and the
compressor wheel 2 increase and decrease. Consequently, as
a result of the shaking movement V of the rotor 10, a
changing increase and decrease of the spacing which
extends in the direction of the rotation axis 4 between the
compressor wheel 2 and the housing upper portion 7 and/or
the housing lower portion 8 is brought abut, in particular in
the region of the axial ends of the internal delimiting ring 17
and the at least one external annular collar 48 of the
compressor wheel 2. As a result of this shaking movement
V and spacing change of the compressor wheel 2 with
respect to the housing upper portion 7 and/or the housing
lower portion 8, the ice bridges 25 which have formed
radially and axially on the internal delimiting ring 17 and
which are in contact with the housing upper portion 7 and/or
the housing lower portion 8 are destroyed, as shown in FIG.
4. Furthermore, as a result of this shaking movement V and
spacing change of the compressor wheel 2 with respect to
the housing upper portion 7 and/or the housing lower portion
8, the ice bridges 25 which have formed radially and axially
on the at least one annular collar 48 and which are in contact
with the housing upper portion 7 and/or the housing lower
portion 8 are destroyed.

[0046] The invention is not limited to the embodiments
described herein and the aspects highlighted therein. Instead,
within the scope set out by the claims, a large number of
modifications which are within the scope of activities of the
person skilled in the art are possible.

1. A side channel compressor (1) for a fuel cell system for
conveying and/or compressing a gas, side channel compres-
sor (1) having a housing (3) and a drive (6), wherein the
housing (3) has a housing upper portion (7) and a housing
lower portion (8), having a compressor chamber (30) which
extends in the housing (3) circumferentially around a rota-
tion axis (4) and which has at least one circumferential side
channel (19), having a compressor wheel which is located in
the housing (3), which is arranged so as to be able to rotate
about the rotation axis (4) and which is driven by the drive
(6), wherein the compressor wheel (2) has on a circumfer-
ence thereof blades (5) which are arranged in a region of the
compressor chamber, and having in each case a gas inlet
opening (14) and a gas outlet opening (16) which are formed
in the housing (3) and which are connected to each other in
fluid terms by the compressor chamber (30), characterized in
that the drive (6) is an axial field electric motor (6), which
has a stator (12) and a rotor (10), wherein the stator (12) and
the rotor (10) extend in a disk-like manner around the
rotation axis (4) and wherein the stator (12) is arranged in a
direction of the rotation axis (4) beside the rotor (10).

2. The side channel compressor (1) as claimed in claim 1,
characterized in that an air gap (9) which extends in a
disk-like manner around the rotation axis (4) is formed
between the stator (12) and the rotor (10) in such a manner
that the air gap (9) is delimited in only one direction of the
rotation axis (4) by the stator (12) and in the other direction
of the rotation axis (4) by the rotor (10).

3. The side channel compressor (1) as claimed in claim 1,
characterized in that the disk-like rotor (10) is arranged
axially with respect to the rotation axis (4) beside the
compressor wheel (2), wherein the rotor (10) is connected in
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a non-positive-locking and/or positive-locking and/or mate-
rially engaging manner to the compressor wheel (2).

4. The side channel compressor (1) as claimed in claim 1,
characterized in that the disk-like rotor (10) has a cylindrical
attachment (29) which extends in the direction of the rota-
tion axis (4), wherein the cylindrical attachment (29) is
arranged at a side of the rotor (10) facing away from the
stator (12) and wherein a covering face of an outer diameter
of the cylindrical attachment (29) extends circumferentially
around the rotation axis (4).

5. The side channel compressor (1) as claimed in claim 1,
characterized in that the compressor wheel (2) forms in the
region of the compressor chamber (30) between two adja-
cent blades (5) in each case a conveyor cell (28) which is
delimited radially outward with respect to the rotation axis
(4) by an external circumferential delimiting ring (11) and
inward by an internal circumferential delimiting ring (17),
wherein the conveyor cell (28) has at least one opening in
the direction of the rotation axis (4), wherein the external
and the internal delimiting ring (11, 17) extend in each case
in a rotationally symmetrical manner with respect to the
rotation axis (4).

6. The side channel compressor (1) as claimed in claim 4,
characterized in that the cylindrical attachment (29) at an
inner diameter thereof is in contact with an outer diameter of
a bearing (27) and at the outer diameter thereof with an inner
diameter of the compressor wheel (2), wherein the contact of
the cylindrical attachment (29) with respect to the bearing
(27) and/or the compressor wheel (2) is carried out by means
of an interference fit.

7. The side channel compressor (1) as claimed in claim 6,
characterized in that the housing lower portion (8) has a
cylindrical bearing pin (36), wherein the bearing pin (36)
extends in such a manner in the direction of the rotation axis
(4) that the covering face thereof extends circumferentially
around the rotation axis (4) and wherein the bearing (27) is
in contact with an inner diameter thereof with the covering
face of the bearing pin (36) radially with respect to the
rotation axis (4).

8. The side channel compressor (1) as claimed in claim 1,
characterized in that the rotor (10) is arranged radially with
respect to the rotation axis (4) almost completely in a region
of the inner diameter of the compressor wheel (2) so that an
axis of symmetry (22) of the disk-like rotor (10) extends
virtually in a congruent manner with an axis of symmetry
(22) of the compressor wheel (2) and wherein the rotor (10)
is in contact with an outer diameter of a bearing (27) and an
inner diameter of the compressor wheel (2), wherein the
rotor (10) forms in a joint region (23) which extends axially
with respect to the rotation axis (4) a contact region with the
compressor wheel (2).

9. The side channel compressor (1) as claimed in claim 1,
characterized in that the stator (12) is at least partially
surrounded by a pot-like sealing element (18), and wherein
the sealing element (18) brings about an encapsulation of the
electrical components of the side channel compressor (1) by
the medium of the compressor chamber (30).

10. The side channel compressor (1) as claimed in claim
7, characterized in that the compressor wheel (2) has an
internal delimiting ring (17) which extends around the
rotation axis (4), wherein the internal delimiting ring (17) is
formed on the inner diameter of the circumferential com-
pressor chamber (30) on the compressor wheel (2), and
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brings about a separation and/or encapsulation of the com-
pressor chamber (30) from an inner region (32) of the side
channel compressor (1).

11. The side channel compressor (1) as claimed in claim
5, characterized in that the compressor wheel (2) has in a
region of the external delimiting ring (11) at least one
external circumferential annular collar (484, b), wherein the
at least one circumferential annular collar (48a, b) extends
at a side of the external delimiting ring (11) facing away
from the rotation axis (4).

12. A method for starting and/or switching off the side
channel compressor (1) as claimed in claim 1, characterized
in that power is supplied to the stator (12) without a rotary
field being formed between the stator (12) and the rotor (10)
and consequently no or a very small rotational movement of
the rotor (10) about the rotation axis (4) is produced.

13. The method as claimed in claim 12, characterized in
that power supply of the stator (12) brings about an inductive
heating of the rotor (10), wherein a transfer of thermal
energy from the rotor (10) to the compressor wheel (2) is
carried out and wherein heat from the rotor (10) spreads in
a flow direction (IV) into a region of axial ends of the
internal delimiting ring (17) and the at least one external
annular collar (48) of the compressor wheel (2).

14. The method as claimed in claim 12, characterized in
that application of power to the stator (12) brings about an
axial force (21) on the rotor (10) in the direction of the
rotation axis (4), whereby the rotor (10) moves in the
direction of the rotation axis (4), wherein a shaking move-
ment (V) is brought about as a result of a variation and/or
reversal of the electrical power supply.

15. The method as claimed in claim 14, characterized in
that the shaking movement (V) of the rotor (10) brings about
a changing increase and decrease of the spacing which
extends in the direction of the rotation axis (4) between the
compressor wheel (2) and the housing upper portion (7)
and/or the housing lower portion (8).

16. The side channel compressor (1) as claimed in claim
1, characterized in that the gas inlet opening (14) and the gas
outlet opening (16) are connected to each other in fluid terms
by the at least one side channel (19).

17. The side channel compressor (1) as claimed in claim
1, characterized in that the disk-like rotor (10) is arranged
axially with respect to the rotation axis (4) beside the
compressor wheel (2), on a hub disk (13) of the compressor
wheel (2), wherein the rotor (10) is connected in a non-
positive-locking and/or positive-locking and/or materially
engaging manner to the compressor wheel (2).

18. The side channel compressor (1) as claimed in claim
4, characterized in that the cylindrical attachment (29) at an
inner diameter thereofis in contact with an outer diameter of
a bearing (27) and at the outer diameter thereof with the hub
disk (13) of the compressor wheel (2), wherein the contact
of'the cylindrical attachment (29) with respect to the bearing
(27) and/or the compressor wheel (2) is carried out in a
non-positive-locking manner by means of an interference fit.

19. The side channel compressor (1) as claimed in claim
18, characterized in that the housing lower portion (8) has a
cylindrical bearing pin (36), wherein the bearing pin (36)
extends in such a manner in the direction of the rotation axis
(4) that the covering face thereof extends circumferentially
around the rotation axis (4) and wherein the bearing (27),
which is constructed as a deep groove ball bearing (27), is
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in contact with an inner diameter thereof with the covering
face of the bearing pin (36) radially with respect to the
rotation axis (4).

20. The side channel compressor (1) as claimed in claim
1, characterized in that the stator (12) is at least partially
surrounded by a pot-like sealing element (18), wherein the
pot-like sealing element (18) is constructed as a plastic
overmolding (18) of the stator (12), and wherein the sealing
element (18) brings about an encapsulation of the stator (12)
by the medium of the compressor chamber (30), which is
hydrogen.

21. The side channel compressor (1) as claimed in claim
5, characterized in that the compressor wheel (2) has in a
region of the external delimiting ring (11) at least one
external circumferential annular collar (484, b) which
extends radially with respect to the rotation axis (4), wherein
the at least one circumferential annular collar (48a, b)
extends at a side of the external delimiting ring (11) facing
away from the rotation axis (4).

22. The method as claimed in claim 14, characterized in
that the shaking movement (V) of the rotor (10) brings about
a changing increase and decrease of the spacing which
extends in the direction of the rotation axis (4) between the
compressor wheel (2) and the housing upper portion (7)
and/or the housing lower portion (8) in a region of the axial
ends of the internal delimiting ring (17) and the at least one
external annular collar (48) of the compressor wheel (2).

#* #* #* #* #*



