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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The invention concerns a side channel com-
pressor for compressing a gas. The invention therefore
concerns a work machine for compressing gases, such
as air or technical gases.

Background Art

[0002] The operation of the side channel compressor
results in a broadband sound spectrum. In conventional
side channel compressors, tonal sound components oc-
cur at certain frequencies of the side channel compressor
which are extremely annoying if they differ from the
broadband sound spectrum by more than 7 dB.
[0003] US 6 779 968 B 1 discloses a side channel com-
pressor having a side channel. The cross-sectional area
of the side channel is continuously reduced on the way
from an inlet port to an outlet port.
[0004] EP 0 863 314 A1 discloses a side channel com-
pressor. The side channel of the side channel compres-
sor is continuously reduced from an inlet port to an outlet
port.
[0005] DE 42 20 153 A1 discloses a blower having a
side channel. In the side channel, a cross-sectional area
reducer is provided.
[0006] GB 1 237 363 A discloses a compressor having
a side channel. The cross-sectional area of the side chan-
nel may gradually decrease from an inlet to an outlet.
[0007] DE 876 285 C discloses a compressor. The
cross-sectional area of the side channel is continuously
reduced along the extent of the side channel.
[0008] The known fluid machines have the disadvan-
tage that they are very noisy in operation.

SUMMARY OF THE INVENTION

[0009] It is the object of the invention to provide a side
channel compressor which ensures a particularly silent
operation.
[0010] This object is achieved by a side channel com-
pressor for compressing a gas, the side channel com-
pressor comprising a housing; a side channel for com-
pressing a gas, the side channel being located in the
housing and having a cross-sectional area, wherein the
side channel has a varying axial width; a gas inlet opening
formed in the housing, the gas inlet opening being in flow
connection with the side channel for introducing a gas;
a gas outlet opening formed in the housing for discharg-
ing the gas to be compressed from the side channel, with
the gas outlet opening being in flow connection with the
gas inlet opening via the side channel; and an impeller
which is mounted for rotation in the housing and com-
prises impeller blades disposed in the side channel;

wherein the cross-sectional area of the side channel de-
creases from the gas inlet opening towards the gas outlet
opening, wherein the course of the cross-sectional area
of the side channel has several inflection points between
the gas inlet opening and the gas outlet opening, wherein
the distance between the inflection points is aperiodic.
[0011] The essence of the invention is that the cross-
sectional area of the side channel tapers between the
gas inlet opening and the gas outlet opening, with the
result that detachments at the edges and at the back of
the impeller blades are minimized such that the turbu-
lence intensity in the side channel is reduced consider-
ably. This ensures a particularly silent operation.
[0012] When seen from the gas inlet opening towards
the gas outlet opening, the side channel advantageously
tapers irregularly; a continuous, in particular linear, de-
crease in cross-sectional area is not desirable. Said de-
crease may be strictly monotonic or non-monotonic. In
contrast to a monotonic decrease, a non-monotonic de-
crease is characterized in that the cross-sectional area
of the side channel may increase in some regions or may
even remain constant. Likewise, the cross-sectional area
may also comprise regions that taper more quickly as
well as regions that taper less quickly. When the de-
crease is strictly monotonic, the cross-sectional area
does not increase at all but tapers to various degrees.
This means that there may be regions that taper more
quickly as well as regions that taper less quickly. This
prevents formation of regular harmonic flow structures
and ultimately reduces tonal sound components even
further. The gas in the side channel is therefore in par-
ticular subject to an irregular change of velocity, in other
words the velocity of the delivered gas is bound to in-
crease and decrease again. This applies not only to the
absolute velocity of the gas in the side channel but also
to the relative velocity between the gas in the side chan-
nel and an impeller blade transporting the gas.
[0013] The following is a detailed description of several
embodiments of the invention, taken in conjunction with
the enclosed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 shows a side view of an inventive side
channel compressor and a drive that is
flange-mounted to the side channel com-
pressor, the Figure showing a partial lon-
gitudinal sectional view of the side channel
compressor;

Fig. 2 shows a front elevation view of the side
channel compressor shown in Fig. 1;

Fig. 3 shows a front elevation view of the side
channel compressor shown in Fig. 2 with
its housing cover detached;
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Fig. 4 - 10 in each case show a cross-sectional view
of the side channel, seen at various angu-
lar positions of the side channel compres-
sor shown in Fig. 1; and

Fig. 11 shows the course of the side-channel
cross-section from the gas inlet opening to
the gas outlet opening of an inventive side
channel compressor according to another
embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] A side channel compressor shown in Figures 1
to 3 for compressing a gas comprises an impeller 2 which
is equipped with impeller blades 1 and mounted for ro-
tation about a horizontal central longitudinal axis 4 in a
housing 3. A conventional drive 6 is used for rotary drive
of the impeller 2 in the direction of the arrow 5. The gas
is thus transported through the housing in the direction
of the arrow 5 as well.
[0016] The housing 3 comprises a housing body 7 and
a detachable housing cover 8 that are joined together
according to Figures 1 and 2 so as to enclose the impeller
2 comprising the impeller blades 1, the impeller 2 being
disposed for rotary drive on a drive shaft 9 for co-rotation
therewith.
[0017] The impeller 2 is shaped like a disk. The impeller
2 comprises an inner impeller hub 10 with a central cir-
cular hub bore 11. The impeller hub 10 is formed by an
inner hub foot 12 which radially outwardly delimits the
hub bore 11, and by a radial circular hub washer 13 neigh-
boring said hub foot 12. The impeller 2 further comprises
a radial outer carrier ring 14 which adjoins the outside of
the hub washer 13 and overlaps with both sides thereof
in the direction of the central longitudinal axis 4. The car-
rier ring 14 carries a multitude of radially projecting im-
peller blades 1 that are distributed along the circumfer-
ential direction. The present embodiment is provided with
a total of 52 separate and identical impeller blades 1 that
are disposed equidistantly, which means they are spaced
from each other by an angular distance of approximately
7° relative to the central longitudinal axis. Thus, 6 to 7
impeller blades 1 are disposed at every 45°. The impeller
blades 1 in each case have a radially outer portion that
is inclined forwardly in the direction of the arrow 5. The
hub foot 12, the hub washer 13 and the carrier ring 14
form an integral cast part.
[0018] The terms "axial" and "radial" used in this dis-
closure are relative to the central longitudinal axis 4.
[0019] The central hub bore 11 serves to receive the
drive shaft 9. A conventional parallel-key connection is
provided between the drive shaft 9 and the hub foot 12
for transmitting the torque generated by the drive shaft
9 to the impeller hub 10 for rotating the impeller.
[0020] The housing body 7 comprises a central hub
portion 15 which radially and axially delimits a partial hub
receiving space 16. Through the hub portion 15 passes

a central shaft bore 17 that opens into the partial hub
receiving space 16. An radially outwardly extending an-
nular side wall 18 adjoins the hub portion 15. A circum-
ferential channel portion 19 adjoins the outside of the
side wall 18. The hub portion 15, the side wall 18 and the
channel portion 19 form an integral cast part which forms
the housing body 7. Rib webs 20 extending in a spoke-
like manner are provided on the outside of the housing
body 7 which considerably increase the stability of the
housing body 7. Furthermore, axially outwardly project-
ing screw bosses 21 are disposed on the side wall 18.
[0021] The housing cover 8 is secured to the housing
body 7 by means of several connecting screws 22 and
comprises a central hub portion 23 that radially and ax-
ially delimits a partial hub receiving space 24. A radially
outwardly extending annular side wall 25 adjoins the hub
portion 23. A circumferential channel portion 26 is joined
to the outside of the side wall 25. A rolling-element bear-
ing 27 for the drive shaft 9 is disposed in the hub portion
23. The hub portion 23, the side wall 25 and the channel
portion 26 form an integral cast part which forms the
housing cover 8. Rib webs 28 extending in a spoke-like
manner are also provided on the side wall 25 so as to
increase the stability of the housing cover 8.
[0022] The housing body 7 and the housing cover 8
are joined together in a way that the two partial hub re-
ceiving spaces 16, 24 define a hub receiving space 29
between each other, and the two channel portions 19,
26 define a side channel 30 between each other for com-
pression of the gas. The two side walls 18, 25 are parallel
but spaced from each other. The side channel 30 extends
annularly about the central longitudinal axis 4 at a dis-
tance therefrom and is delimited by the channel portions
19, 29.
[0023] An axial gas inlet opening 31 that opens into
the side channel 30 is formed at the bottom of the housing
cover 8. Furthermore, an axial gas outlet opening 32 is
provided at the bottom of the housing cover 8, which gas
outlet opening 32 is in flow connection with the side chan-
nel 30 and is adjacent to the gas inlet opening 31. A
projecting gas inlet connector 33 is connected to the gas
inlet opening 31 while a corresponding gas outlet con-
nector 34 projecting in a likewise manner is connected
to the gas outlet opening 32. An interceptor 35 is disposed
in the side channel 30 between the gas inlet opening 31
and the gas outlet opening 32.
[0024] The hub foot 12 of the impeller 2 is disposed in
the hub receiving space 29 defined by the hub portions
15, 23, with the driving shaft 9 passing through the hub
bore 17. At the end of the drive shaft 9 is disposed a free
bearing journal 36 which is mounted for rotation in the
rolling-element bearing 27 disposed in the housing cover
8. The rolling-element bearing 27 has an inner ring 37
connected to the bearing journal 36 and an outer ring 38
connected to the housing cover 8, the rings 37, 38 being
separated from each other by rolling elements in the
shape of bearing balls 39 that are disposed therebe-
tween. The inner ring 37 is shrunk onto the bearing jour-
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nal 36 for co-rotation therewith while the outer ring 38 is
secured to the housing cover 8 in a non-rotational man-
ner. Between the spaced-apart side walls 18, 25 of the
housing 3, the hub washer 13 of the impeller 2 extends
radially outwardly from the hub foot 12. The carrier ring
14 and the impeller blades 1 are located in the circum-
ferential side channel 30. A certain region of the foot of
the carrier ring 14 is located in a recess 40 that is open
to the outside and is formed in the channel portions 19,
26 next to the side walls 18,25.
[0025] The side channel 30 has a free cross-sectional
area A that is available for transporting the gas and is
approximately perpendicular to the arrow 5. The cross-
sectional area decreases non-monotonically from the
gas inlet opening 31 having a cross-sectional area AE
towards the gas outlet opening 32 having a cross-sec-
tional area AA, with AA < AE. The taper ratio between the
gas inlet opening 31 and the gas outlet opening 32
amounts to between 20% and 60%, and preferably to
between 25% and 50%. The side channel 30 has an axial
width B which is defined by the channel portions 19, 26
of the housing 3, and a constant radial depth T which is
defined by the channel portions 19, 26. In any case, the
cross-sectional area A has an approximately rectangular
shape with rounded corner regions, wherein the depth T
is always smaller than the width B. The approximate
cross-sectional area A of the side channel 30 can be
obtained by multiplying width B by depth T. Each of the
impeller blades 1 has a radial height. A height H of the
free portion of an impeller blade 1 projecting into the side
channel 30 amounts to between approximately 50% and
75%, preferably to approximately 60%, of the depth T of
the side channel 30. Furthermore, each impeller blade 1
has a constant axial width S that is always considerably
smaller than the width B of the side channel 30.
[0026] Figures 4 to 10 show in each case the side chan-
nel’s 30 respective cross-sections at corresponding an-
gular positions of the side channel compressor shown in
Figure 3 relative to the central longitudinal axis 4 along
the course of the side channel 30. The absolute decrease
from the gas inlet opening 31 towards the gas outlet open-
ing 32 is in particular shown in Figures 4 to 10. Figure 4
shows the cross-section of the side channel 30 just be-
hind the gas inlet opening 31 when seen in the direction
of the arrow 5. Figure 10 on the other hand shows the
cross-section of the side channel 30 just in front of the
gas outlet opening 32 when seen in the direction of the
arrow 5. The cross-sectional area A according to Figure
4 considerably exceeds the cross-sectional area A ac-
cording to Figure 10. The change in cross-sectional area
A is achieved by merely changing the width B.
[0027] The following angles are relative to the vertical
plane E which crosses the central longitudinal axis 4 and
intersects the side channel compressor in a vertically
symmetrical manner, more specifically along the length
thereof. The angles are furthermore relative to the central
longitudinal axis 4 of the side channel compressor shown
in Fig. 3. Seen in the direction of the arrow 5, the angles

indicate angular distances starting from the gas inlet
opening 31. The indicated numerical values concern a
particularly preferred embodiment. The center of the gas
inlet opening 31 is located at approximately 30°. The
cross-section according to Figure 4 is disposed at ap-
proximately 60°, while the cross-section according to Fig-
ure 5 is at 90°, the cross-section according to Figure 6
is at 135°, the cross-section according to Figure 7 is at
180°, the cross-section according to Figure 8 is at 225°,
the cross-section according to Figure 9 is at 270° and
the cross-section according to Figure 10 is at approxi-
mately 300°. The center of the gas outlet opening 32 is
located at approximately 330°.
[0028] Compared to the cross-sectional area A accord-
ing to Figure 4, the cross-sectional area A according to
Figure 5 has decreased considerably, namely by approx-
imately 25% to 35%. Compared to the cross-sectional
area A shown in Figure 5, the cross-sectional area A
according to Figure 6 has slightly increased again, name-
ly by 10% to 20%. The cross-sectional area A according
to Figure 6 is thus smaller than the cross-sectional area
A according to Figure 4. When comparing Figure 6 and
Figure 7, it also becomes obvious that the cross-sectional
area A according to Figure 7 is slightly larger than the
cross-sectional area A according to Figure 6. The cross-
sectional area A according to Figure 7 is approximately
equal to the cross-sectional area A according to Figure
4. Compared to the cross-sectional area A according to
Figure 7, the cross-sectional area A according to Figure
8 has decreased considerably again. The cross-sectional
area A according to Figure 8 is approximately equal to
the cross-sectional area A according to Figure 5. The
cross-sectional area A according to Figure 9 again slight-
ly exceeds the cross-sectional area A shown in Figure 8
and is approximately equal to the cross-sectional area A
according to Figure 6. Compared to Figure 9, the cross-
sectional area A according to Figure 10 is again slightly
smaller and is approximately equal to the cross-sectional
area A according to Figure 5. As already mentioned, the
change in cross-sectional area A was in each case
achieved by correspondingly changing the width B. The
width B of the side channel 30 approximately varies be-
tween 1.2 times the width S of the impeller blade 1 and
3.0 times the width S of the impeller blade 1. The width
B of the side channel 30 preferably varies approximately
between 1.5 and 1.9 times the width S of the impeller
blade 1 in Figures 5, 8 and 10, and between 2.1 and 2.5
times the width S of the impeller blade 1 in Figures 4 and
7. In Figures 6 and 9, the width B approximately amounts
to between 1.8 and 2.2 times the width S.
[0029] The side channel 30 can be modified by design-
ing the channel portion 19 and/or the channel portion 26
correspondingly.
[0030] The drive 6 is an electric motor that is detach-
ably connected to the outside of the housing body 7. To
this end, several fastening screws are provided which
are screwed in the screw bosses 21 at the housing body
7.
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[0031] Support feet 41 are formed at the bottom of the
side channel compressor to ensure secure mounting of
the unit comprising side channel compressor and drive
6, wherein support feet 43 are also formed at the bottom
of a carrier body 42 that is connected to the housing body
by means of screws and carries the drive 6.
[0032] The following is a description of the function of
the inventive side channel compressor. The drive shaft
9 is set in rotation about the central longitudinal axis 4 in
the direction of the arrow 5 by way of the drive 6. Con-
sequently, as the impeller 2 is coupled to the drive shaft
9 for co-rotation therewith, the impeller 2 comprising the
impeller blades 1 starts to rotate in the direction of the
arrow 5 as well. Passing close to the gas inlet opening
31, the impeller blades 1 draw the gas to be compressed
into the side channel 30 via the gas inlet connector 33
and the gas inlet opening 31. The impeller blades 1 ac-
celerate the gas located in the side channel 30 in the
direction of the arrow 5 which may therefore also be re-
ferred to as transport arrow. The gas is trapped in cells
that are inwardly defined by the carrier ring 14 and by
adjacent impeller blades 1 in the circumferential direc-
tion. At the end of the circulation zone, the impeller blades
1 discharge the compressed gas from the side channel
30 via the gas outlet opening 32 and the gas outlet con-
nector 34. The distance covered by the gas in the side
channel is thus equivalent to an angular range of 300°.
The interceptor 35 prevents the gas transported by the
impeller 2 to the gas outlet opening 32 from being carried
over to the gas inlet opening 31 via the side channel 30.
The smaller the cross-sectional area A, the higher the
velocity of the gas in the side channel 30. On the other
hand, the larger the cross-sectional area A, the lower the
velocity of the gas in the side channel 30.
[0033] The following is a detailed description, with ref-
erence to Figure 11, of the course of the cross-sectional
area A between the gas inlet opening 31 and the gas
outlet opening 32 in another preferred embodiment of a
side channel compressor’s side channel 30 relative to
the circumferential angle or the circulation, respectively,
according to the above definition. This embodiment and
the previous embodiment to which reference is made on-
ly differ from each other in terms of the design of their
respective side channels 30. Again, the change in cross-
sectional area A is achieved by merely changing the width
B.
[0034] As shown in Fig. 11, the cross-sectional area A
of the side channel 30 at first increases considerably
downstream of the gas inlet opening 31 located at ap-
proximately 30° until a first maximum Max1 is reached
at approximately 50°. Afterwards, the cross-sectional ar-
ea A decreases slowly until a first minimum Min1 is
reached at approximately 115°. A first inflection point
WP1 is situated at approximately 80°; this is where the
curvature of the curve or the tapering of the side channel
30, respectively, changes. Downstream of the inflection
point WP1, the cross-sectional area decreases less
quickly than upstream of the inflection point WP1. Down-

stream of the minimum Min1, the cross-sectional area A
of the side channel 30 increases considerably again until
a second maximum Max2 is reached which is situated
at approximately 180°; at approximately 155°, the curve
passes through a second inflection point WP2. At the
maximum Max2, the cross-sectional area A of the side
channel 30 is smaller than at the maximum Max1. Down-
stream of the maximum Max2, the cross-sectional area
A of the side channel 30 decreases considerably again
and reaches a second minimum Min2 at approximately
205° where the cross-sectional area A of the side channel
30 is slightly smaller than at the minimum M1, wherein
the curve passes through a third inflection point WP3 at
approximately 190°. Downstream of the minimum Min2,
the cross-sectional area A of the side channel 30 increas-
es considerably again until a third maximum Max3 is
reached at approximately 245° where the cross-sectional
area A of the side channel 30 is approximately equal to
the cross-sectional area A at the second maximum Max2.
Downstream of the maximum Max3, the cross-sectional
area A of the side channel 30 decreases considerably
again until approximately 265°, and tapers slightly but
steadily until the gas outlet opening 32 at 330° is reached.
For comparison, a straight line G is included in Figure 11
which shows a steady decrease of the cross-sectional
area A between the gas inlet opening 31 and the gas
outlet opening 32. The maxima Max1, Max2 and Max 3
are disposed above the straight line G while the minima
M1 and M2 are disposed below line G. The inflection
points WP1, WP2 and WP3 are disposed exactly along
line G.
[0035] As shown in Figure 11, the maxima Max1, Max2
and Max3 are disposed at irregular distances from each
other, which results in an aperiodic distribution across
the circumference. The angular distance between max-
imum Max1 and maximum Max2 amounts to approxi-
mately 130° while the angular distance between maxi-
mum M2 and maximum M3 amounts to approximately
65°. Consequently, the distance has reduced. Likewise,
the inflection points WP1, WP2 and WP3 are not dis-
posed equidistantly along the circumference either but
are disposed aperiodically as well. Between inflection
point WP1 and inflection point WP2, there is an angular
distance of approximately 75° while the angular distance
between the inflection point WP2 and WP3 only amounts
to 35°.
[0036] Between the gas inlet opening 31 and the gas
outlet opening 32, the variation of the cross-sectional ar-
ea A of the side channel 30 amounts to between 20%
and 60%, preferably to between 25% and 50%, relative
to the difference of the cross-sectional area A between
the gas inlet opening 31 and the gas outlet opening 32
and is referred to as ΔA. The variation is present between
the extreme values and the straight line G.
[0037] In the above described embodiments, the
cross-sectional area A of the side channel 30 was
changed by changing the width B. According to an alter-
native embodiment, the cross-sectional area A is
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changed by simultaneously changing the depth T and
the width B.
[0038] As mentioned at the outset, a strictly monotonic
decrease in cross-sectional area with an irregular de-
crease behavior is conceivable as well. Again, periodic
decrease patterns are avoided, in other words inflection
points are distributed aperiodically. Likewise, the ampli-
tudes should be irregular as well.
[0039] The invention is also applicable corresponding-
ly in multi-stage side channel compressors. An imple-
mentation thereof in multi-flow side channel compressors
is conceivable as well.
[0040] The above descriptions of embodiments are for
example only. The maxima and minima may be randomly
distributed across the circumference and disposed at any
desired position. Equal distances should be avoided.
Likewise, the connections between the extreme values
may also rise and fall to different extents. The amplitude
values may also be selected randomly. What is essential
is to avoid a regular course in order to prevent harmonic
flow structures. Therefore, at least one maximum and
one minimum are provided. Several maxima and minima
are preferred, however. Several inflection points are pro-
vided as defined in claim 1.

Claims

1. A side channel compressor for compressing a gas,
comprising

a) a housing (3);
b) a side channel (30) for compressing a gas,
the side channel (30) being located in the hous-
ing (3) and having a cross-sectional area (A),
wherein the side channel (30) has a varying axial
width (B);
c) a gas inlet opening (31) formed in the housing
(3), the gas inlet opening (31) being in flow con-
nection with the side channel (30) for introduc-
tion of a gas;
d) a gas outlet opening (32) formed in the hous-
ing (3) for discharge of the gas to be compressed
from the side channel (30), with the gas outlet
opening (32) being in flow connection with the
gas inlet opening (31) via the side channel (30);
and
e) an impeller (2) which is mounted for rotation
in the housing (3) and comprises impeller blades
(1) disposed in the side channel (30);
f) wherein the cross-sectional area (A) of the
side channel (30) decreases from the gas inlet
opening (31) towards the gas outlet opening
(32); characterised in that
the course of the cross-sectional area (A) of the
side channel (30) has several inflection points
(WP1, WP2, WP3,...) between the gas inlet
opening (31) and the gas outlet opening (32),

wherein the distance between the inflection
points (WP1, WP2, WP3, ... ) is aperiodic.

2. A side channel compressor according to claim 1,
wherein the cross-sectional area (A) of the side
channel (30) decreases irregularly between the gas
inlet opening (31) and the gas outlet opening (32).

3. A side channel compressor according to claim 1,
wherein the cross-sectional area (A) of the side
channel (30) decreases strictly monotonically be-
tween the gas inlet opening (31) and the gas outlet
opening (32).

4. A side channel compressor according to claim 1,
wherein the cross-sectional area (A) of the side
channel (30) decreases non-monotonically between
the gas inlet opening (31) and the gas outlet opening
(32).

5. A side channel compressor according to claim 4,
wherein the cross-sectional area (A) of the side
channel (30) increases in some regions between the
gas inlet opening (31) and the gas outlet opening
(32).

6. A side channel compressor according to claim 4,
wherein the course of the cross-sectional area (A)
of the side channel (30) has at least one maximum
(Max1, Max2, Max3) between the gas inlet opening
(31) and the gas outlet opening (32).

7. A side channel compressor according to claim 1,
comprising an impeller shaft (9), the angular distance
between two adjacent inflection points (WP1, WP2,
WP3,...) amounting to between 20° and 90° relative
to the impeller shaft (9).

8. A side channel compressor according to claim 7,
wherein the angular distance between two adjacent
inflection points (WP1, WP2, WP3, ...) amounts to
between 30° and 80° relative to the impeller shaft (9).

9. A side channel compressor according to claim 1,
wherein 3 to 13 impeller blades (1) are provided be-
tween two adjacent inflection points
(WP1,WP2,WP3,...).

10. A side channel compressor according to claim 1,
wherein 5 to 10 impeller blades (1) are provided be-
tween two adjacent inflection points (WP1, WP2,
WP3,...)

11. A side channel compressor according to claim 1,
wherein the cross-sectional area (A) of the side
channel (30) decreases by 20% to 60% from the gas
inlet opening (31) to the gas outlet opening (32).
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12. A side channel compressor according to claim 1,
wherein the cross-sectional area (A) of the side
channel (30) decreases by 25% to 50% from the gas
inlet opening (31) to the gas outlet opening (32).

13. A side channel compressor according to claim 1,
wherein the variation of the cross-sectional area (A)
of the side channel (30) amounts to between 20%
and 60% relative to the difference of the cross-sec-
tional area (A) between the gas inlet opening (31)
and the gas outlet opening (32).

14. A side channel compressor according to claim 1,
wherein the variation of the cross-sectional area (A)
of the side channel (30) amounts to between 30%
and 50% relative to the difference of the cross-sec-
tional area (A) between the gas inlet opening (31)
and the gas outlet opening (32).

Patentansprüche

1. Seitenkanalverdichter zum Verdichten eines Gases,
mit

a) einem Gehäuse (3),
b) einem in dem Gehäuse (3) befindlichen, eine
Querschnitts-Fläche (A) aufweisenden Seiten-
kanal (30) zum Verdichten eines Gases, wobei
der Seitenkanal (30) eine variierende Breite (B)
aufweist,
c) einer in dem Gehäuse (3) ausgebildeten Gas-
Einlass-Öffnung (31), die mit dem Seitenkanal
(30) zur Einführung eines zu verdichtenden Ga-
ses in Strömungsverbindung steht,
d) einer in dem Gehäuse (3) ausgebildeten Gas-
Auslass-Öffnung (32) zur Abführung des zu ver-
dichtenden Gases aus dem Seitenkanal (30),
wobei die Gas-Auslass-Öffnung (32) über den
Seitenkanal (30) mit der Gas-Einlass-Öffnung
(31) in Strömungsverbindung steht, und
e) einem in dem Gehäuse (3) drehantreibbar ge-
lagerten Laufrad (2) mit in dem Seitenkanal (30)
angeordneten Laufrad-Schaufeln (1),
f) wobei sich die Querschnitts-Fläche (A) des
Seitenkanals (30) von der Gas-Einlass-Öffnung
(31) zur Gas-Auslass-Öffnung (32) hin verjüngt,
dadurch gekennzeichnet, dass
der Verlauf der Querschnitts-Fläche (A) des Sei-
tenkanals (30) zwischen der Gas-Einlass-Öff-
nung (31) und der Gas-Auslass-Öffnung (32)
mehrere Wendepunkte (WP1, WP2, WP3, ...)
besitzt, wobei der Abstand zwischen den Wen-
depunkten (WP1, WP2, WP3, ...) aperiodisch
ist.

2. Seitenkanalverdichter nach Anspruch 1, wobei sich
die Querschnitts-Fläche (A) des Seitenkanals (30)

zwischen der Gas-Einlass-Öffnung (31) und der
Gas-Auslass-Öffnung (32) ungleichmäßig verjüngt.

3. Seitenkanalverdichter nach Anspruch 1, wobei sich
die Querschnitts-Fläche (A) des Seitenkanals (30)
zwischen der Gas-Einlass-Öffnung (31) und der
Gas-Auslass-Öffnung (32) streng-monoton ver-
jüngt.

4. Seitenkanalverdichter nach Anspruch 1, wobei sich
die Querschnitts-Fläche (A) des Seitenkanals (30)
zwischen der Gas-Einlass-Öffnung (31) und der
Gas-Auslass-Öffnung (32) nicht-monoton verjüngt.

5. Seitenkanalverdichter nach Anspruch 4, wobei die
Querschnitts-Fläche (A) des Seitenkanals (30) ab-
schnittsweise zwischen der Gas-Einlass-Öffnung
(31) und der Gas-Auslass-Öffnung (32) zunimmt.

6. Seitenkanalverdichter nach Anspruch 4 5, wobei der
Verlauf der Querschnitts-Fläche (A) des Seitenka-
nals (30) zwischen der Gas-Einlass-Öffnung (31)
und der Gas-Auslass-Öffnung (32) mindestens ein
Maximum (Max1, Max2, Max3) besitzt.

7. Seitenkanalverdichter nach Anspruch 1, umfassend
eine Laufrad-Welle (9), wobei der angulare Abstand
zwischen zwei benachbarten Wendepunkten (WP1,
WP2, WP3, ...) 20° bis 90° bezogen auf die Laufrad-
Welle (9) beträgt.

8. Seitenkanalverdichter nach Anspruch 7, wobei der
angulare Abstand zwischen zwei benachbarten
Wendepunkten (WP1, WP2, WP3, ...) 30° bis 80°
bezogen auf die Laufrad-Welle (9) beträgt.

9. Seitenkanalverdichter nach Anspruch 1, wobei zwi-
schen zwei benachbarten Wendepunkten (WP1,
WP2, WP3, ...) 3 bis 13 Laufrad-Schaufeln (1) vor-
gesehen sind.

10. Seitenkanalverdichter nach Anspruch 1, wobei zwi-
schen zwei benachbarten Wendepunkten (WP1,
WP2, WP3, ...) 5 bis 10 Laufrad-Schaufeln (1) vor-
gesehen sind.

11. Seitenkanalverdichter nach Anspruch 1, wobei sich
die Querschnitts-Fläche (A) des Seitenkanals (30)
von der Gas-Einlass-Öffnung (31) zu der Gas-Aus-
lass-Öffnung um 20 % bis 60 % verjüngt.

12. Seitenkanalverdichter nach Anspruch 1, wobei sich
die Querschnitts-Fläche (A) des Seitenkanals (30)
von der Gas-Einlass-Öffnung (31) zu der Gas-Aus-
lass-Öffnung um 25 % bis 50 % verjüngt.

13. Seitenkanalverdichter nach Anspruch 1, wobei die
Schwankung der Querschnitts-Fläche (A) des Sei-
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tenkanals (30) zwischen 20 % und 60 % bezogen
auf die Differenz der Querschnitts-Fläche (A) zwi-
schen der Gas-Eintritts-Öffnung (31) und der Gas-
Auslass-Öffnung (32), beträgt.

14. Seitenkanalverdichter nach Anspruch 1, wobei die
Schwankung der Querschnitts-Fläche (A) des Sei-
tenkanals (30) zwischen 30 % und 50 % bezogen
auf die Differenz der Querschnitts-Fläche (A) zwi-
schen der Gas-Eintritts-Öffnung (31) und der Gas-
Auslass-Öffnung (32), beträgt.

Revendications

1. Compresseur à canal latéral destiné à comprimer un
gaz, comprenant

a) un boîtier (3) ;
b) un canal latéral (30) destiné à comprimer un
gaz, le canal latéral (30) étant situé dans le boî-
tier (3) et ayant une section transversale (A),
dans lequel le canal latéral (30) a une largeur
axiale variable (B) ;
c) une ouverture d’entrée de gaz (31) formée
dans le boîtier (3), l’ouverture d’entrée de gaz
(31) étant en liaison fluidique avec le canal la-
téral (30) pour l’introduction d’un gaz ;
d) une ouverture de sortie de gaz (32) formée
dans le boîtier (3) pour décharger le gaz à com-
primer à partir du canal latéral (30), avec l’ouver-
ture de sortie de gaz (32) étant en liaison fluidi-
que avec l’ouverture d’entrée de gaz (31) par
l’intermédiaire du canal latéral (30) ; et
e) un rotor (2) qui est monté pour une rotation
dans le boîtier (3) et comprend des aubes de
rotor (1) disposées dans le canal latéral (30) ;
f) dans lequel la section transversale (A) du ca-
nal latéral (30) diminue à partir de l’ouverture
d’entrée de gaz (31) vers l’ouverture de sortie
de gaz (32) ; caractérisé en ce que
la trajectoire de la section transversale (A) du
canal latéral (30) présente plusieurs points d’in-
flexion (WP1, WP2, WP3,...) entre l’ouverture
d’entrée de gaz (31) et l’ouverture de sortie de
gaz (32), dans lequel la distance entre les points
d’inflexion (WP1, WP2, WP3, ...) est apériodi-
que.

2. Compresseur à canal latéral selon la revendication
1, dans lequel la section transversale (A) du canal
latéral (30) diminue irrégulièrement entre l’ouverture
d’entrée de gaz (31) et l’ouverture de sortie de gaz
(32).

3. Compresseur à canal latéral selon la revendication
1, dans lequel la section transversale (A) du canal
latéral (30) diminue strictement de manière monoto-

ne entre l’ouverture d’entrée de gaz (31) et l’ouver-
ture de sortie de gaz (32).

4. Compresseur à canal latéral selon la revendication
1, dans lequel la section transversale (A) du canal
latéral (30) diminue de manière non monotone entre
l’ouverture d’entrée de gaz (31) et l’ouverture de sor-
tie de gaz (32).

5. Compresseur à canal latéral selon la revendication
4, dans lequel la section transversale (A) du canal
latéral (30) augmente dans certaines régions entre
l’ouverture d’entrée de gaz (31) et l’ouverture de sor-
tie de gaz (32).

6. Compresseur à canal latéral selon la revendication
4, dans lequel la trajectoire de la section transversale
(A) du canal latéral (30) présente au moins un maxi-
mum (Max1, Max2, Max3) entre l’ouverture d’entrée
de gaz (31) et l’ouverture de sortie de gaz (32).

7. Compresseur à canal latéral selon la revendication
1, comprenant un arbre de rotor (9), la distance an-
gulaire entre deux points d’inflexion adjacents (WP1,
WP2, WP3,...) s’élevant à une valeur comprise entre
20° et 90° par rapport à l’arbre de rotor (9).

8. Compresseur à canal latéral selon la revendication
7, dans lequel la distance angulaire entre deux points
d’inflexion adjacents (WP1, WP2, WP3,...) s’élève à
une valeur comprise entre 30° et 80° par rapport à
l’arbre de rotor (9).

9. Compresseur à canal latéral selon la revendication
1, dans lequel 3 à 13 aubes de rotor (1) sont prévues
entre deux points d’inflexion adjacents (WP1, WP2,
WP3,...).

10. Compresseur à canal latéral selon la revendication
1, dans lequel 5 à 10 aubes de rotor (1) sont prévues
entre deux points d’inflexion adjacents (WP1, WP2,
WP3,...).

11. Compresseur à canal latéral selon la revendication
1, dans lequel la section transversale (A) du canal
latéral (30) diminue de 20% à 60% à partir de l’ouver-
ture d’entrée de gaz (31) à l’ouverture de sortie de
gaz (32).

12. Compresseur à canal latéral selon la revendication
1, dans lequel la section transversale (A) du canal
latéral (30) diminue de 25% à 50% à partir de l’ouver-
ture d’entrée de gaz (31) à l’ouverture de sortie de
gaz (32).

13. Compresseur à canal latéral selon la revendication
1, dans lequel la variation de la section transversale
(A) du canal latéral (30) s’élève à une valeur com-
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prise entre 20% et 60% par rapport à la différence
de la section transversale (A) entre l’ouverture d’en-
trée de gaz (31) et l’ouverture de sortie de gaz (32).

14. Compresseur à canal latéral selon la revendication
1, dans lequel la variation de la section transversale
(A) du canal latéral (30) s’élève à une valeur com-
prise entre 30% et 50% par rapport à la différence
de la section transversale (A) entre l’ouverture d’en-
trée de gaz (31) et l’ouverture de sortie de gaz (32).

15 16 



EP 2 205 875 B1

10



EP 2 205 875 B1

11



EP 2 205 875 B1

12



EP 2 205 875 B1

13



EP 2 205 875 B1

14

REFERENCES CITED IN THE DESCRIPTION

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

Patent documents cited in the description

• US 6779968 B [0003]
• EP 0863314 A1 [0004]
• DE 4220153 A1 [0005]

• GB 1237363 A [0006]
• DE 876285 C [0007]


	bibliography
	description
	claims
	drawings

