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(54) COMPRESSOR

(57) A compressor (1) for supplying a working fluid
is disclosed, wherein
the compressor (1) comprises:
- a low pressure side with an inlet port;
- a high pressure side with an outlet port;
- a rotor (2), configured to rotate around a rotation axis (7);
- a counter element (3), and
- at least one compressor chamber separation element
(4), which
is provided in or on the rotor (2) and configured to be
movable along a compressor chamber separation ele-
ment moving direction (8) towards the counter element
(3), wherein
the rotor (2), the counter element (3) and the at least one
compressor chamber separation element (4) are config-
ured to form at least one compressor chamber (5), which
can be set in communicating connection with the low

pressure side and the high pressure side according to
the rotation of the rotor (2), wherein
the compressor (1) is configured to increase the volume
of the at least one compressor chamber (5) when the at
least one compressor chamber (5) is in communicating
connection with the low pressure side and to reduce the
volume of the at least one compressor chamber (5) when
the at least one compressor chamber (5) is in communi-
cating connection with the high pressure side when the
rotor (2) rotates around the rotation axis (7), wherein
the compressor (1) further comprises a compressor
chamber separation element adjusting device (9) config-
ured to apply a compressor chamber separation element
adjusting force to the at least one compressor chamber
separation element (4) in parallel to the counter element
moving direction (8).

Further, a vehicle and a method are disclosed.
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Description

[0001] The present invention relates to a compressor,
a vehicle comprising such a compressor and a method
for controlling such a compressor.
[0002] In today’s rotary vane compressors the rotor is
mounted eccentrically inside the stator and incorporates
vanes or blades which are distributed circumferentially
on and partially in the rotor as it is shown in the US 2010
/ 0 150 766 A1. Due to the centrifugal forces during the
rotation of the rotor body, the blades are driven outwards,
meaning towards the inner contour of the stator (counter
element), creating thereby compression chambers, in
which a working fluid, e.g. air, will be compressed. In
order to compensate for the friction forces between the
blades and the stator surface as well as to achieve tight-
ening of the chambers, an oil layer will be used between
the blades and the stator. The blades therefore act as
compressor chamber separation elements, wherein the
stator comprises a cavity, the rotor and the blades are
disposed inside. Further, the stator acts as a connection
element with a low pressure side with an inlet port and a
high pressure side with an outlet port, wherein the com-
pressor chambers can be brought into communicating
connection with the low pressure side and the high pres-
sure side according to the rotation of the rotor.
[0003] In general, the state of the art describes a rotary
vane compressor (RV compressor) consisting of a rotor
with radially expandable blades mounted inside a stator,
whereby oil lubrication is used. The movement of the
blades is driven by centrifugal forces.
[0004] Since the movement of the blades is driven by
centrifugal forces, it is an issue of such compressors that
the sealing effect of the compressor chamber and the
friction between the compressor chamber separation el-
ements and the counter element depend on the current
operating state of the compressor.
[0005] Therefore, it is an object of the present invention
to provide a compressor, wherein at least one of these
issues is solved.
[0006] According to the invention, a compressor for
supplying a working fluid is provided, wherein

the compressor comprises:

- a low pressure side with an inlet port;
- a high pressure side with an outlet port;
- a rotor, configured to rotate around a rotation

axis;
- a counter element, and
- at least one compressor chamber separation el-

ement, which

is provided in or on the rotor and configured to be
movable along a compressor chamber separation
element moving direction towards the counter ele-
ment, wherein
the rotor, the counter element and the at least one

compressor chamber separation element are con-
figured to form at least one compressor chamber,
which can be set in communicating connection with
the low pressure side and the high pressure side
according to the rotation of the rotor, wherein
the compressor is configured to increase the volume
of the at least one compressor chamber when the at
least one compressor chamber is in communicating
connection with the low pressure side and to reduce
the volume of the at least one compressor chamber
when the at least one compressor chamber is in com-
municating connection with the high pressure side
when the rotor rotates around the rotation axis,
wherein
the compressor further comprises a compressor
chamber separation element adjusting device con-
figured to apply a compressor chamber separation
element adjusting force to the at least one compres-
sor chamber separation element in parallel to the
counter element moving direction.

[0007] Preferably, the compressor is configured to
supply the working fluid from the inlet port to the outlet
port.
[0008] In the following, the term "fluid" is used. If this
term is not specified in any way, any fluid can be included
by this term, particularly a gas, a liquid and/or the working
fluid. In particular, air or a hydraulic liquid can be included
by this term.
[0009] Preferably, the working fluid comprises or con-
sists of a gas, in particular air, hydrogen or methane or
other gases, or the working fluid comprises or consists
of a hydraulic fluid, in particular a hydraulic oil. If the work-
ing fluid is incompressible, the compressor can act as a
pump, in particular as a pump for a hydraulic fluid. If the
working fluid is compressible, the compressor is config-
ured to compress the working fluid and therefore config-
ured to act as a compressor.
[0010] In particular, the compressor chamber separa-
tion element moving direction rotates according to the
rotation of the rotor.
[0011] By applying the compressor chamber separa-
tion element adjusting force to the at least one compres-
sor chamber separation element, the movement of the
at least one compressor chamber separation element
along the compressor chamber separation element mov-
ing direction and/or the contact between the at least one
compressor chamber separation element and the coun-
ter element can be affected. In particular, a sliding contact
between the at least one compressor chamber separa-
tion element and the counter element can be affected in
such way that a contact force in the sliding contact be-
tween the at least one compressor chamber separation
element and the counter element can be reduced or in-
creased. By applying the compressor chamber separa-
tion element adjusting force accordingly to reduce said
contact force, a friction force acting in the sliding contact
between the at least one compressor chamber separa-
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tion element and the counter element can be reduced.
By applying the compressor chamber separation ele-
ment adjusting force accordingly to increase said contact
force, a sealing effect in this sliding contact can be in-
creased, wherein blow-by of working fluid out of the at
least one compressor chamber through the sliding con-
tact can be reduced or avoided.
[0012] Preferably, the compressor chamber separa-
tion element adjusting force is applied to act against a
centrifugal force acting on the at least one compressor
chamber separation element due to the rotation of the
rotor. Thereby, negative effects as the increasing of the
friction in the sliding contact due to increased rotation of
the rotor is reduced.
[0013] Preferably, the counter element comprises a
cavity, wherein the rotor is provided inside the cavity.
According to this embodiment, an inner surface of the
counter element can form a part of the at least one com-
pressor chamber. Due to the centrifugal force acting on
the at least one compressor chamber separation ele-
ment, the contact force between the at least one com-
pressor chamber separation element and the inner sur-
face of the counter element is increased when the rota-
tional speed of the rotor is increased. The compressor
chamber separation element adjusting force is config-
ured to be able to act against the centrifugal force to
reduce said contact force and therefore to reduce friction
in the sliding contact between the at least one compres-
sor chamber separation element and the inner surface
of the counter element.
[0014] Alternatively, the rotor comprises a cavity,
wherein the counter element is provided inside the cavity.
According to this embodiment, an inner surface of the
rotor can form a part of the at least one compressor cham-
ber. Since the at least one compressor chamber sepa-
ration element is provided in or on the rotor, the centrif-
ugal force acting on the at least one compressor chamber
separation element due to the rotation of the rotor is head-
ing away from the counter element, causing to release
the sliding contact between the at least one compressor
chamber separation element and the counter element.
Therefore, to keep the at least one compressor chamber
separation element and the counter element in sliding
contact, the compressor chamber separation element
adjusting force is configured to be able to be applied to
force the at least one compressor chamber separation
element towards the counter element. Further, this em-
bodiment has the advantage, that in comparison with an
embodiment wherein the rotor is provided in a cavity of
the counter element, the point or the line of the sliding
contact between the at least one compressor chamber
separation element and the counter element is located
at a smaller distance from the axis of rotation of the rotor
to the surface of the counter element. Therefore, the rel-
ative speed between the at least one compressor cham-
ber separation element and the counter element is re-
duced due to the geometric and kinematic boundary con-
ditions of this embodiment and therefore friction in the

sliding contact is reduced as well.
[0015] Preferably, the at least one compressor cham-
ber is formed by abutting of the at least one compressor
chamber separation element at a surface of the counter
element. The abutting contact can be configured as a
sliding contact, as described above.
[0016] Preferably, the compressor chamber separa-
tion element adjusting device is configured to apply the
compressor chamber separation element adjusting force
to the at least one compressor chamber separation ele-
ment as a fluidic force, in particular a pneumatic or hy-
draulic force. Preferably, the compressor chamber sep-
aration element adjusting device comprises means for
applying the compressor chamber separation element
adjusting force to the at least one compressor chamber
separation element. In the following, such means are de-
scribed. More than one of these means can be combined
as well.
[0017] Preferably, the compressor chamber separa-
tion element adjusting device comprises a control cham-
ber in communication connection with a face of the at
least one compressor chamber separation element,
wherein the compressor chamber separation element
adjusting device is configured to apply a pressure in the
control chamber to the face. Therefore said face of the
at least one compressor chamber separation element
acts as a piston face, wherein the pressure in the control
chamber is applied to said face. Due to the application
of the pressure on said face, the compressor chamber
separation element adjusting force is applied to the at
least one compressor chamber separation element. The
pressure in the control chamber can act as a high-pres-
sure source and push the at least one compressor cham-
ber separation element and/or act as a low-pressure
source and pull the at least one compressor chamber
separation element. Whether the at least one compres-
sor chamber separation element is pushed and/or pulled
due to the pressure in the control chamber depends in
particular on the operating state of the compressor and/or
of the arrangement of the rotor, the counter element and
the at least one compressor chamber separation ele-
ment. Preferably, the fluid in the control chamber can be
supplied from the high pressure side of the compressor
itself. Preferably, the fluid flowing through the fluid chan-
nel comprises or consists of the working fluid.
[0018] Preferably, the compressor chamber separa-
tion element adjusting device is configured to apply the
compressor chamber separation element adjusting force
to the at least one compressor chamber separation ele-
ment as a mechanical force, in particular a preloaded
spring force, and/or as a magnetic force and/or as an
electric force. These embodiments can be provided ad-
ditionally or alternatively to the embodiment above relat-
ing to the applying of the compressor chamber separation
element adjusting force as a fluidic force. Here, a spring
can be provided acting on the at least one compressor
chamber separation element. Alternatively or additional-
ly, a magnetic force can be applied. In this case, the com-
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pressor chamber separation element adjusting device
can comprise an electric magnet and/or a permanent
magnet and/or an electric motor, in particular a linear
motor. Alternatively or additionally, an electric force can
be applied. In this case, the compressor chamber sepa-
ration element adjusting device can comprise electric
field generating elements, wherein the at least one com-
pressor chamber separation element is configured to re-
act on the electric fields accordingly.
[0019] The preceding paragraphs show several possi-
bilities to apply the compressor chamber separation el-
ement adjusting force to the at least one compressor
chamber separation element. These embodiments can
also be combined. Further, the compressor chamber
separation element adjusting device is preferably config-
ured to actively control the applying of the compressor
chamber separation element adjusting force. In particu-
lar, the compressor chamber separation element adjust-
ing device comprises means to control the pressure in
the control chamber and/or to release the spring and/or
to control an electric current and/or a magnetic flow for
applying the electric and/or magnetic force.
[0020] Preferably, the compressor chamber separa-
tion element adjusting device is configured to apply the
compressor chamber separation element adjusting force
to the at least one compressor chamber separation ele-
ment according to the compressor chamber separation
element moving direction and/or against the compressor
chamber separation element moving direction. In partic-
ular, this is realised according to one or more of the em-
bodiments described above.
[0021] Preferably, the at least one compressor cham-
ber separation element comprises a fluid channel and at
least one compressor chamber separation element ap-
erture on the surface of the at least one compressor
chamber separation element, wherein the at least one
compressor chamber separation element aperture is
configured to form a fluid buffer from outflowing fluid be-
tween the at least one compressor chamber separation
element and the counter element, preferably in the sliding
contact between the at least one compressor chamber
separation element and the counter element. The fluid
buffer can act as a sealing element between the at least
one compressor chamber separation element and the
counter element, wherein a locally limited zone of high
pressure is generated by the fluid buffer, wherein a blow-
by from the at least one compressor chamber through
the sliding contact is avoided. Additionally or alternative-
ly, by forming the fluid buffer between the at least one
compressor chamber separation element and the coun-
ter element both elements can be separated from each
other, that means they are spaced from each other,
wherein the friction in this contact, which is no longer a
contact, in particular no longer a sliding contact, in this
operating state of the compressor, is reduced, respec-
tively completely avoided. The fluid flowing through the
fluid channel is preferably supplied from the high pres-
sure side of the compressor. Preferably, the fluid flowing

through the fluid channel comprises or consists of the
working fluid. Further preferably, the compressor cham-
ber separation element aperture and the counter element
are configured that the fluid flowing through the fluid
channel is supported to at least one compressor chamber
which is adjacent to the compressor chamber separation
element aperture.
[0022] For driving the rotor, the compressor preferably
comprises a motor, in particular an electric motor, where-
in the rotor is driven directly or via a transmission by the
motor.
[0023] Preferably, the counter element is configured
as a stator. Alternatively, the counter element is config-
ured to rotate around a counter element rotation axis in
the same rotating direction as the rotor, wherein prefer-
ably, the counter element is configured to rotate with the
same rotational speed as the rotor. By rotation of the
counter element, the relative speed between the at least
one compressor chamber separation element, which ro-
tates with the rotational speed of the rotor, and the coun-
ter element can be reduced, wherein friction, in particular
in the sliding contact, is reduced. Preferably, the com-
pressor is configured to reduce the relative speed be-
tween the at least one compressor chamber separation
element and the counter element to zero speed in at least
one angular point around the rotation axis of the rotor.
For rotating the counter element, the compressor pref-
erably comprises a motor, in particular an electric motor,
which is further preferably configured to drive the rotor
as well.
[0024] Preferably, the compressor is configured as a
rotary vane compressor, wherein the at least one com-
pressor chamber separation element acts as at least one
rotary vane or blade.
[0025] Preferably, the compressor is configured as a
lubricant-free compressor, in particular as an oil-free
compressor. Since the compressor is configured accord-
ing to one or more of the embodiments described above,
friction in the compressor is reduced. This can allow to
provide a compressor, which has such a reduced friction
so that no lubrication is needed.
[0026] Preferably, the compressor chamber separa-
tion element adjusting device is configured to actively
control the compressor chamber separation element ad-
justing force according to a current operating state of the
compressor. Since the contact between the counter el-
ement and the at least one compressor chamber sepa-
ration element depends on the centrifugal force due to
the rotation of the rotor, the compressor chamber sepa-
ration element adjusting device preferably comprises
measuring means, in particular comprising a rotation
sensor, to measure the rotational speed of the rotor. Ac-
cording to the rotational speed of the rotor the amount of
the compressor chamber separation element adjusting
force can be determined, which in particular has to act
against the centrifugal force acting on the at least one
compressor chamber separation element. Additionally or
alternatively, the pressure on the high and/or on the low
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pressure side can be taken into account. Therefore, the
compressor chamber separation element adjusting de-
vice preferably comprises pressure sensing means. The
operating state of the compressor can therefore be de-
scribed by the rotational speed of the rotor and/or of the
counter element and/or by the pressure on the high pres-
sure side and/or on the low pressure side. Additionally
or alternatively, a current and/or a voltage of an electric
motor are taken into account to calculate the rotation and
the operating state of the compressor.
[0027] Further preferably, the compressor chamber
separation element adjusting device comprises electric
and/or electronic operating means. In particular, these
means are configured to determine a target compressor
chamber separation element adjusting force and to con-
trol the compressor chamber separation element adjust-
ing force according to the operating state of the compres-
sor.
[0028] Preferably, the electric and/or electronic oper-
ating means are configured to operate the compressor
according to the method according to the invention, which
is described later.
[0029] Preferably, the compressor is configured to
supply working fluid to a fuel cell and/or to a fluid system,
in particular to a fuel cell and/or to a fluid system of a
vehicle as described in the following paragraph. In par-
ticular, the supplied working fluid can contain or consist
of air or fuel, in particular hydrogen or methane.
[0030] According to a further aspect of the invention,
a vehicle is provided, comprising a compressor as de-
scribed above, wherein

the vehicle is configured as a commercial vehicle, a
truck, a trailer, a combination of a towing vehicle con-
nected with a trailer, a bus and/or as a utility vehicle,
and/or wherein
the vehicle is configured as a conventional, hybrid
or electric vehicle, and/or wherein
the vehicle comprises a fuel cell and/or a fluid sys-
tem, in particular a brake system and/or a suspen-
sion system, wherein the compressor is preferably
configured to supply working fluid to the fuel cell
and/or to the fluid system; and/or wherein
the compressor is configured to supply fluid to a fluid
system of a trailer, which can be connected to the
vehicle.

[0031] According to a further aspect of the invention,
a method for controlling a compressor as described
above is provided, wherein the method comprises the
steps:

- determining a current operating state of the com-
pressor;

- adjusting the compressor chamber separation ele-
ment adjusting force to the at least one compressor
chamber separation element according to the cur-
rent operating state of the compressor.

[0032] Preferably, the method is carried out by electric
and/or electronic operating means of the compressor.
[0033] Further, it is clear for a person skilled in the art
that aspects relating to the vehicle or to the method, which
were described in the part of the description relating to
the compressor itself, are meant to be optional features
of the vehicle and/or of the method.
[0034] In the following, preferred embodiments of the
invention are described by referring to the attached draw-
ings.

Fig. 1 shows a first embodiment of the invention.

Fig. 2 shows a second embodiment of the invention.

Fig. 3 shows a sectional view of a compressor cham-
ber separation element with a fluid channel inside.

Fig. 1 shows a first embodiment of the invention.

[0035] A compressor 1 is shown in a sectional view.
The compressor 1 comprises a rotor 2 with a cavity inside,
wherein the rotor 2 is configured to rotate around a rota-
tion axis 7, which is perpendicular oriented to the drawing
plane. In said cavity a counter element 3 is provided.
[0036] The rotor 2 comprises five compressor chamber
separation elements 4 which are provided regularly
spaced around the rotor 2. Each compressor chamber
separation element 4 is configured to be moveable in
parallel to a compressor chamber separation element
moving direction 8, which is only shown for the upper
compressor chamber separation element 4 to keep the
drawing simple. The one end of each compressor cham-
ber separation element 4 ending in the cavity of the rotor
2 abuts to the surface of the counter element 3. There-
fore, the inner surface of the rotor 2, the surface of the
counter element and two compressor chamber separa-
tion elements 4 form a compressor chamber 5.
[0037] Further, the compressor 1 comprises compres-
sor chamber separation element adjusting devices 9,
which are assigned to the compressor chamber separa-
tion elements 4. Said compressor chamber separation
element adjusting devices 9 can apply a compressor
chamber separation element adjusting force to the at
least one compressor chamber separation element 4 in
parallel to the compressor chamber separation element
moving direction 8. For applying the compressor cham-
ber separation element adjusting force, said compressor
chamber separation element adjusting devices 9 can
comprise a control chamber as described above, wherein
fluid supplied to the control chamber can be working fluid
from the high pressure side of the compressor 1. Addi-
tionally or alternatively, the compressor chamber sepa-
ration element adjusting devices 9 can comprise me-
chanic, magnetic and/or electric means as described
above.
[0038] By the compressor chamber separation ele-
ment adjusting devices 9 the contact between the com-
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pressor chamber separation elements 4 and the counter
element 3 can be controlled. As the centrifugal force due
to the rotation of the rotor 2 acts on the compressor cham-
ber separation elements 4 against the compressor cham-
ber separation element moving direction 8, the compres-
sor chamber separation element adjusting devices 9 can
act against this force and keep the ends of the compres-
sor chamber separation elements 4 in the cavity of the
rotor 2 in contact with the surface of the counter element
3 to seal the compressor chambers 5 against each other.
[0039] The compressor chamber separation element
adjusting devices 9 can comprise electric and/or elec-
tronic means for controlling the application of the com-
pressor chamber separation element adjusting force as
described above and/or measuring means to determine
the operating state of the compressor as described
above.
[0040] Fig. 2 shows a second embodiment of the in-
vention. Here, the rotor 2 is provided in a cavity of the
counter element 3, wherein the compressor chamber
separation elements 4 are provided in the rotor 2 and
movable in parallel to the compressor chamber separa-
tion element moving direction 8.
[0041] Here, five compressor chamber separation el-
ement adjusting devices 9 are provided in the rotor 2 and
assigned to the compressor chamber separation ele-
ments 4, accordingly. The compressor chamber separa-
tion element adjusting devices 9 are configured to apply
a compressor chamber separation element adjusting
force to the compressor chamber separation elements 4
in parallel to the compressor chamber separation ele-
ment moving direction 8.
[0042] Since the compressor chamber separation el-
ements 4 are moved outwards to the inner surface of the
counter element 3 due to the centrifugal force caused by
the rotation of the rotor 2, friction in the contact between
the counter element 3 and the compressor chamber sep-
aration elements 4 can be reduced by a compressor
chamber separation element adjusting force applied by
the respective compressor chamber separation element
adjusting device 9 pulling the compressor chamber sep-
aration elements 4 away from the inner surface of the
counter element 3. Further, when the rotational speed of
the rotor 2 is low, wherein the centrifugal force acting in
the compressor chamber separation elements 4 does
not cause a sufficient sealing of the compressor cham-
bers 5 in the contact between the compressor chamber
separation elements 4 and the counter element 3, the
compressor chamber separation element adjusting de-
vice 9 can apply a compressor chamber separation ele-
ment adjusting force to the compressor chamber sepa-
ration elements 4 to press them against the counter el-
ement 3 to increase the sealing.
[0043] The compressor chamber separation element
adjusting device 9 can be configured as the compressor
chamber separation element adjusting device 9 accord-
ing to Fig. 1 to apply the compressor chamber separation
element adjusting force to the compressor chamber sep-

aration elements 4.
[0044] The compressor chamber separation element
adjusting devices 9 can comprise electric and/or elec-
tronic means for controlling the application of the com-
pressor chamber separation element adjusting force as
described above and/or measuring means to determine
the operating state of the compressor as described
above.
[0045] Fig. 3 shows a sectional view of compressor
chamber separation element with a fluid channel inside.
[0046] A sectional view of a compressor chamber sep-
aration element 4 is shown heading to the surface of a
counter element 3. On the left and right side of the com-
pressor chamber separation element 4, compressor
chambers 5 are formed, for example in by a counter el-
ement 3, a rotor 2 and a further compressor chamber
separation element 4 according to Fig. 1 or Fig. 2. The
compressor chamber separation element 4 comprises a
fluid channel 6 inside, which ends towards the surface
of the counter element 3 in a compressor chamber sep-
aration element aperture 10, wherein fluid, in particular
working fluid, can flow through the fluid channel 6 and
be blown out through the compressor chamber separa-
tion element aperture 10 as indicated by the arrows in
the drawing.
[0047] When the pressure of the fluid flowing out the
compressor chamber separation element aperture 10 is
high enough, a fluid buffer 11 is formed between the com-
pressor chamber separation element 4 and the counter
element 3, causing the compressor chamber separation
element 4 to lift off from the counter element 3 or to be
spaced from the counter element 3, wherein friction in
this contact is reduced. The area of the fluid buffer 11 is
marked-up by a dotted frame in the drawing. Further, the
fluid buffer 11 can act as a sealing between the compres-
sor chambers 5, when the pressure of the fluid buffer is
high enough.
[0048] As it is shown by the arrows in the drawing in-
dicating the fluid direction, the fluid flows in the adjacent
compressor chambers 5 on the left and right of the com-
pressor chamber separation element 4.
[0049] For example, the fluid flowing through the fluid
channel can be taken from the high pressure side of the
compressor.
[0050] The embodiments shown in Fig. 1 and 2 each
show a counter element 3 that is fixed. It acts as a stator.
To reduce the relative movement between the compres-
sor chamber separation elements 4 and the counter el-
ement 3 further embodiments comprise counter ele-
ments 3 that are configured to rotate around a counter
element rotation axis in the same rotation direction as
the rotor 2. Thereby, the relative speed between the com-
pressor chamber separation elements 4 and the counter
element 3 is reduced and therefore, friction in this contact
is further reduced.
[0051] Further, Fig. 1 and Fig. 2 show sectional views
of compressors 1. Since in the drawings no inlet or outlet
port is shown, it is clear for a person skilled in the art that
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such ports can for example be arranged in the drawing
plane, for example in the counter element 3 or in front of
or behind the drawing plane. To keep the drawings sim-
ple, such ports are not shown here.

LIST OF REFERENCE SIGNS

[0052]

1 compressor
2 rotor
3 counter element
4 compressor chamber separation element
5 compressor chamber
6 fluid channel
7 rotation axis
8 compressor chamber separation element moving

direction
9 compressor chamber separation element adjust-

ing device
10 compressor chamber separation element aperture
11 fluid buffer

Claims

1. Compressor (1) for supplying a working fluid, where-
in

the compressor (1) comprises:

- a low pressure side with an inlet port;
- a high pressure side with an outlet port;
- a rotor (2), configured to rotate around a
rotation axis (7);
- a counter element (3), and
- at least one compressor chamber separa-
tion element (4), which

is provided in or on the rotor (2) and configured
to be movable along a compressor chamber
separation element moving direction (8) towards
the counter element (3), wherein
the rotor (2), the counter element (3) and the at
least one compressor chamber separation ele-
ment (4) are configured to form at least one com-
pressor chamber (5), which can be set in com-
municating connection with the low pressure
side and the high pressure side according to the
rotation of the rotor (2), wherein
the compressor (1) is configured to increase the
volume of the at least one compressor chamber
(5) when the at least one compressor chamber
(5) is in communicating connection with the low
pressure side and to reduce the volume of the
at least one compressor chamber (5) when the
at least one compressor chamber (5) is in com-
municating connection with the high pressure

side when the rotor (2) rotates around the rota-
tion axis (7), wherein
the compressor (1) further comprises a com-
pressor chamber separation element adjusting
device (9) configured to apply a compressor
chamber separation element adjusting force to
the at least one compressor chamber separation
element (4) in parallel to the counter element
moving direction (8).

2. Compressor (1) according to claim 1, wherein
the counter element (3) comprises a cavity the rotor
(2) is provided inside.

3. Compressor (1) according to claim 1, wherein
the rotor (2) comprises a cavity the counter element
(3) is provided inside.

4. Compressor (1) according to one of the preceding
claims, wherein
the at least one compressor chamber (5) is formed
by abutting of the at least one compressor chamber
separation element (4) at a surface of the counter
element (3).

5. Compressor (1) according to one of the preceding
claims, wherein
the compressor chamber separation element adjust-
ing device (9) is configured to apply the compressor
chamber separation element adjusting force to the
at least one compressor chamber separation ele-
ment (4) as a fluidic force, in particular a pneumatic
or hydraulic force.

6. Compressor (1) according to claim 5, wherein
the compressor chamber separation element adjust-
ing device (9) comprises a control chamber in com-
munication connection with a face of the at least one
compressor chamber separation element (4) where-
in, the compressor chamber separation element ad-
justing device (9) is configured to apply the pressure
in the control chamber to the face

7. Compressor (1) according to one of the preceding
claims, wherein
the compressor chamber separation element adjust-
ing device (9) is configured to apply the compressor
chamber separation element adjusting force to the
at least one compressor chamber separation ele-
ment (4) as a mechanical force, in particular a
preloaded spring force, and/or as a magnetic force
and/or as an electric force.

8. Compressor (1) according to one of the preceding
claims, wherein
the compressor chamber separation element adjust-
ing device (9) is configured to apply the compressor
chamber separation element adjusting force to the
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at least one compressor chamber separation ele-
ment (4) according to the compressor chamber sep-
aration element moving direction (8) and/or against
the compressor chamber separation element mov-
ing direction (8).

9. Compressor (1) according to one of the preceding
claims, wherein
the at least one compressor chamber separation el-
ement (4) comprises a fluid channel (6) and at least
one compressor chamber separation element aper-
ture (10) on the surface of the at least one compres-
sor chamber separation element (4), wherein the at
least one compressor chamber separation element
aperture (10) is configured to form a fluid buffer (11)
from outflowing fluid between the at least one com-
pressor chamber separation element (4) and the
counter element (3).

10. Compressor (1) according to one of the preceding
claims, wherein
the counter element (3) is configured as a stator or
configured to rotate around a counter element rota-
tion axis in the same rotating direction as the rotor
(2), wherein preferably, the counter element (3) is
configured to rotate with the same rotational speed
as the rotor (2).

11. Compressor (1) according to one of the preceding
claims, wherein
the compressor (1) is configured as a rotary vane
compressor, wherein the at least one compressor
chamber separation element (4) acts as at least one
rotary vane.

12. Compressor (1) according to one of the preceding
claims, wherein
the compressor (1) is configured as a lubricant-free
compressor, in particular as an oil-free compressor.

13. Compressor (1) according to one of the preceding
claims, wherein
the compressor chamber separation element adjust-
ing device (9) is configured to actively control the
compressor chamber separation element adjusting
force according to a current operating state of the
compressor (1).

14. Vehicle, comprising a compressor (1) according to
one of the claims 1 to 13, wherein

the vehicle is configured as a commercial vehi-
cle, a truck, a trailer, a combination of a towing
vehicle connected with a trailer, a bus and/or as
a utility vehicle, and/or wherein
the vehicle is configured as a conventional, hy-
brid or electric vehicle, and/or

wherein

the vehicle comprises a fuel cell and/or a fluid
system, in particular a brake system and/or a
suspension system, wherein the compressor (1)
is preferably configured to supply working fluid
to the fuel cell and/or to the fluid system; and/or
wherein
the compressor (1) is configured to supply fluid
to a fluid system of a trailer, which can be con-
nected to the vehicle.

15. Method for controlling a compressor (1) according
to one of the claims 1 to 13 comprising the steps:

- determining a current operating state of the
compressor (1);
- applying the compressor chamber separation
element adjusting force to the at least one com-
pressor chamber separation element (4) ac-
cording to the current operating state of the com-
pressor (1).
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