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Description

[0001] The present invention relates to a compressor
device with at least one compressor with an inlet and an
outlet.
[0002] More specifically, the invention concerns a
compressor device with at least one compressor with an
inlet and an outlet and a channel for channelling the gas
flow drawn in by the compressor and the gas flow com-
pressed by the compressor to a consumer downstream
from the compressor.
[0003] Such a compressor device can be used to com-
press air or another gas or mixture of gases for example,
whereby this compressed gas can supply a compressed
air installation or another consumer of compressed gas
and/or compressed air for example. When compressed
air is stated hereinafter it must also be taken to mean
other compressed gases and/or mixture of gases.
[0004] Generally, according to the flow direction of the
gas that flows through the compressor device, there is a
pressure vessel between the compressor and the con-
sumer(s) that acts as a buffer for compressed air to sta-
bilise the pressure of the compressed air that is supplied
to the consumers.
[0005] Generally a non-return valve is also provided
between the compressor and the consumers that pre-
vents compressed air from being able to flow back to the
compressor from the pressure vessel when the compres-
sor is not supplying any compressed air to this pressure
vessel.
[0006] Such a non-return valve generally comprises a
valve disk that is pushed against a seat by means of a
spring and the pressure in the pressure vessel, and thus
makes a reverse flow of compressed air from the pres-
sure vessel to the compressor impossible.
[0007] When such a non-return valve fails there is a
risk that the backflow of compressed air is not prevented
when the compressor is not supplying any compressed
air to the pressure vessel, and that consequently the com-
pressed air flows back in the opposite direction through
the compressor to the inlet of the compressor. As a result,
the energy present in the compressed air can ensure that
the compressor is driven undesirably, according to the
principle of a turbine, in the opposite direction to the nor-
mal direction of rotation.
[0008] When the compressor turns backwards at high
speed, this can have adverse effects on the components
of the compressor. At a relatively low reverse speed there
will only be limited adverse effects, if any, for example in
the form of possible oil leaks that can occur around the
seals for example.
[0009] When the reverse speed becomes greater, me-
chanical damage can occur to the components of the
compressor such as bearings and gearwheels for exam-
ple, such that the efficiency can be detrimentally affected.
[0010] A reverse speed higher than the maximum al-
lowed reverse speed could lead to failure of the compres-
sor, which could have adverse effects on the safety of

the compressor device as it could lead to breakages
which, in the worst case, could give rise to the breaking
off of a part that is thrown out at high speed, which con-
stitutes a risk for any bystanders.
[0011] In order to curtail the dangers of the aforemen-
tioned risk, this is taken into account in the development
and calculation of the compressor, which gives rise to
more expensive and heavier constructions of compres-
sors.
[0012] One example can be found in EP 2,131,040 A
having Toyota Jidoshokki KK as applicant, whereby a
scroll compressor is described. The scroll compressor
having a suction chamber communicating with the com-
pression chambers, a discharge chamber, an oil sepa-
ration chamber separating lubricating oil from the refrig-
erant gas and communicating with the discharge cham-
ber and a back pressure chamber provided in front of the
movable scroll member.
[0013] In order to endeavour to prevent such adverse
effects, other additional measures are also already
known.
[0014] A possible additional measure can consist of
providing a release vale that can open when the com-
pressor is not operating to allow a proportion of the com-
pressed air to escape from the installation via this valve,
such that the reverse turning of the compressor can be
limited.
[0015] Another possible additional measure provides
an inlet throttle or inlet vanes that automatically close
when the compressor is not operating, such that too high
a reverse speed of the compressor can be prevented.
[0016] A disadvantage of such a release valve and
such an inlet throttle or inlet vanes is that they must be
actively controlled, i.e. they must be opened or closed at
the appropriate time, which makes such facilities liable
to failure such that these facilities consequently must sat-
isfy strict safety standards, which affects the cost. Most
compressors are equipped with a gearbox that exerts
something of a braking effect during the backflow of com-
pressed air and the resulting reverse turning of the com-
pressor and gearbox.
[0017] This has a favourable effect on the aforemen-
tioned risk but has the additional adverse effect that the
gearbox, when reverse turning, can be damaged around
the seals or possible breakages can occur.
[0018] With directly driven compressors, in other
words compressors that are driven directly by the motor
without the intervention of a gearbox, the breaking effect
of such a gearbox is absent, which increases the risk of
breakage in the compressor.
[0019] The document US 3 184 155 discloses a com-
pressor assembly with the compressor units being ar-
ranged in series.
[0020] The purpose of the present invention is to pro-
vide a solution to one or more of the aforementioned
and/or other disadvantages.
[0021] To this end the object of the present invention
is a compressor device according to claim 1.
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[0022] An advantage is that such a passive element
will be able to limit the speed of the compressor during
reverse turning and will thereby be able to prevent dam-
age or limit the risk thereof.
[0023] ’Passive element’ means an element that con-
tains no moving parts which means that such an element
has a much lower risk of failure than elements with mov-
ing and/or actively controlled components, such that less
stringent safety requirements are imposed and the ele-
ment and the entire device can be constructed more eas-
ily and cheaply.
[0024] It is possible, but not necessary, that the device
is provided with a non-return valve, which during normal
operation prevents the backflow of the compressed gas
to the inlet. In this case the aforementioned passive el-
ement will ensure that the reverse turning of the com-
pressor is limited in the event of failure of the non-return
valve.
[0025] Preferably the passive element comprises a re-
striction in the channel for the backflow of the com-
pressed gas from the pressure vessel to the aforemen-
tioned inlet.
[0026] Such a restriction has the advantage that it can
be easily constructed and applied in different locations,
such as for example at the level of the inlet and/or the
outlet of the compressor.
[0027] Preferably the aforementioned restriction in the
channel forms the minimum cross-section of the channel
that is smaller than the cross-section of the inlet and/or
the outlet of the compressor.
[0028] According to a preferred characteristic of the
invention the set maximum flow is imposed by the max-
imum allowed speed for the reverse turning of the com-
pressor.
[0029] This has the advantage that during the reverse
turning of the compressor the speed can never be higher
than the maximum allowed speed such that serious dam-
age to the compressor can be prevented.
[0030] The maximum allowed speed for reverse turn-
ing is determined by the mechanical limits of the com-
pressor, for example.
[0031] It is not excluded that the set maximum flow rate
can be chosen such that the speed of the reverse turning
of the compressor is limited to a speed that is less than
the maximum allowed speed for reverse turning, such
that during reverse turning any form of damage can be
prevented.
[0032] With the intention of better showing the charac-
teristics of the invention, a few preferred embodiments
of a compressor device according to the invention are
described hereinafter by way of an example, without any
limiting nature, with reference to the accompanying draw-
ings, wherein:

figure 1 schematically shows a compressor device
according to the invention;
figure 2 shows a possible embodiment of the section
indicated by F2 in figure 1;

figure 3 schematically shows an alternative embod-
iment of a compressor device according to the in-
vention;
figure 4 shows a possible embodiment of the section
indicated by F4 in figure 3;
figures 5 and 6 schematically show alternative em-
bodiments of a compressor device according to the
invention.

[0033] The compressor device 1 according to the in-
vention shown in figure 1 comprises one compression
stage 2 that comprises a compressor 3 with an inlet 4
and an outlet 5. In this case the compressor 3 concerned
is constructed in the form of a screw compressor, but the
invention is not limited as such and the compressor 3
concerned can also be constructed in the form of another
type of compressor such as a tooth compressor, a scroll
compressor, a turbocompressor or another type of com-
pressor. It goes without saying that that the invention is
not limited to application with one compression stage,
but can also be applied in compressor devices with a
number of compression stages, as will be described fur-
ther.
[0034] The compressor device further comprises a
channel 6 comprising an inlet channel 6a that is connect-
ed to the inlet 4 for channelling the gas flow drawn in by
the compressor 3 and an outlet channel 6b that is con-
nected to the outlet 5 for channelling the gas flow com-
pressed by the compressor 3 to a consumer 7 of com-
pressed air and/or to a pressure network or consumer
network to which one or more consumers 7 are connect-
ed, such as for example pneumatic machines or appli-
ances. It is possible that there is a pressure vessel be-
tween the compressor 3 and the consumer 7, whereby
the compressed gas flow is first channelled to the pres-
sure vessel via the outlet channel 6b before the com-
pressed gas is supplied to the consumer 7.
[0035] In this case the inlet 4 of the compressor 3 is
directly connected to the surrounding air via the inlet
channel 6a to draw in the air to be compressed. However,
it is not excluded that the inlet 4 of the compressor 3 is
connected to a source, reservoir or similar for any type
of gas or mixture of gases.
[0036] Normally the inlet channel 6a contains an inlet
filter that is not shown in the drawings.
[0037] As stated, in this example the compressor 3
consists of a screw compressor with a double rotor 8 that
is affixed rotatably in a housing 9.
[0038] The double rotor 8, as is known, is formed by
two helical rotors 10a and 10b with lobes that mesh to-
gether, and which together with the housing 9 define a
gas chamber 11 at the inlet 4, which upon the rotation of
the rotors 10a and 10b moves from the inlet 4 to the outlet
5 and thereby becomes increasingly smaller so that the
gas trapped in this gas chamber 11 is compressed.
[0039] The shaft 12 of one of the two rotors 10b is cou-
pled to drive means in the form of a motor 13 for driving
the screw compressor 3.
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[0040] In this case, but not necessarily, a cooler 14 is
placed in the outlet channel 6b, for example in the form
of a heat exchanger.
[0041] According to the invention, a passive element
15 is placed in the aforementioned outlet channel 6b, in
this case downstream from the compressor 3. A non-
return valve 16 is also provided in the aforementioned
outlet channel 6b that is configured such that it enables
a flow from the compressor 2 to the pressure vessel and
the consumer 7, but not in the reverse direction.
[0042] In a preferred embodiment such a non-return
valve 16 comprises a valve disk 16a that is pushed
against a seat 16c by means of a spring 16b when the
pressure downstream from the non-return valve 16 is
greater than the pressure upstream from the non-return
valve 16. The invention is not limited as such, as the non-
return valve 16 can also be constructed in other ways,
for example whereby no spring is provided and the valve
disk 16a is pushed against the seat 16c under the influ-
ence of gravity and/or under the influence of the pressure
difference across this non-return valve 16, and more spe-
cifically because the pressure downstream from the non-
return valve 16 is greater than the pressure upstream
therefrom. It goes without saying that a construction of a
non-return valve with a spring 16c can also make use of
the aforementioned principles of gravity and/or pressure
difference for the closing thereof.
[0043] The passive element 15 can be constructed in
different ways. Figure 2 shows a practical embodiment
whereby the element 15 is constructed as a step-shaped
restriction 17 in the opposite flow direction Q’ in the di-
rection from the outlet 5 to the inlet 4 and thus a widening
in the forward flow direction Q from the inlet 4 to the outlet
5.
[0044] Hereby the cross-section A of the outlet channel
6b upstream from the restriction 17 is smaller than the
cross-section B of the channel downstream from the re-
striction 17. In other words the cross-section of the chan-
nel is reduced at the level of the step-shaped restriction
17 in the direction from the outlet 5 to the inlet 4.
[0045] The operation of the compressor device 1 is
very simple and as follows.
[0046] During normal operation, the compressor 3 is
driven by the motor 13.
[0047] Surrounding air for example is drawn in by the
compressor 3 that is compressed and supplied at a higher
pressure, via the passive element 15 and then the non-
return valve 16, to the consumer 7 that is connected to
the channel 6.
[0048] Thereby, when flowing through the passive el-
ement 15 the gas flow experiences a widening of the
outlet channel 6b from a cross-section A to a cross-sec-
tion B.
[0049] The passive element 15 will hereby have no or
as good as no appreciable effect on the compressed air
that flows through in the forward direction.
[0050] Downstream from the compressor 3, the com-
pressed air is cooled by means of the cooler 14 to ensure

that the compressed air is cold enough before being sup-
plied to the consumer 7.
[0051] During this normal operation, the non-return
valve 16 is pushed open due to the pressure of the com-
pressed air against the force of the spring 16b such that
the compressed air can flow to the consumer 7 in the
forward flow direction Q.
[0052] When the consumer 7 no longer needs a gas
flow, the compressor 3 can be stopped such that the pres-
sure downstream from the non-return valve 16 is greater
than the pressure upstream therefrom. This pressure dif-
ference, together with the force of the spring 16b ensures
that the valve disk 16a is pushed against the seat 16c.
The non-return valve 16 is thus closed, which prevents
compressed air flowing back from the consumer 7
through the compressor 3 to the inlet 4 in the reverse
flow direction Q’.
[0053] If the non-return valve 16 fails, the backflow in
the reverse flow direction Q’ is no longer prevented by
this non-return valve 16 and air inevitably flows from the
consumer 7 back to the inlet 4 through the compressor 3.
[0054] The presence of the passive element 15 pre-
vents the compressed air from flowing back through the
compressor 3 in the reverse flow direction Q’ at too high
a rate.
[0055] Indeed, during the backflow the gas flow will
experience a sudden cross-section reduction or narrow-
ing of the outlet channel 6b at the location of the passive
element 15. At this cross-section reduction or narrowing
a saturation occurs as of a certain flow rate, whereby the
narrowing will not allow more flow through than this spe-
cific saturation flow, which depends on the dimensions
of the restriction 17.
[0056] The restriction may be dimensioned such that
the saturation flow rate of the passive element 15 during
a backflow from the outlet 5 to the inlet 4 is less than the
maximum flow rate imposed by the maximum allowed
speed for the reverse turning of the compressor 3.
[0057] As the backflow rate is determined by the total
flow resistance in the total backflow path through the pas-
sive element 15, the outlet channel 6b, the compressor
3 and the inlet channel 6a, the passive element 15 must
be dimensioned such that the total backflow resistance
is large enough to limit the backflow rate such that the
reverse turning speed of the compressor 3 is kept below
a limit value.
[0058] This will ensure that the speed with which the
compressor 3 turns in the reverse under the effect of this
backflowing compressed air will be limited. As a result
the compressor 3 is protected against possible damage.
[0059] Figure 3 shows a variant of the compressor de-
vice 1 of figure 1, whereby in this case two compression
stages 2a and 2b are provided, each consisting of a com-
pressor 3a, respectively 3b, whereby the compressors
3a and 3b are connected together in series by means of
a channel section 6c, such that the first compressor 3a
forms a low-pressure stage 2a, while the second com-
pressor 3b forms a highpressure stage 2b.
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[0060] In this example the compressors 3a and 3b are
directly driven turbocompressors.
[0061] In this example the passive element 15 is be-
tween the two compressors 3a and 3b in the channel
section 6c, upstream from the second compressor 3b,
whereby in this case a cooler 14 is also provided in the
aforementioned channel section 6c, whereby in this case
this cooler 14 acts as an ’intercooler’.
[0062] According to the invention it is also possible for
the passive element 15 to be in the inlet channel 6a,
upstream from the first compressor 3a, or for the passive
element 15 to be in the outlet channel 6b, downstream
from the second compressor 3b.
[0063] In this example the passive element 15 is con-
structed as a sonic nozzle 18 as shown in figure 4, where-
by the nozzle 18 is integrated in the channel section 6c
whereby this channel section 6c has a constant cross-
section C.
[0064] In this case, the sonic nozzle 18 is formed by a
nozzle whose flow cross-section gradually decreases in
the forward flow direction towards the consumer 7 to a
minimum cross-section D, which for a forward gas flow
in the flow direction Q forms the outlet 19 of the nozzle
and which opens out into a wider channel section 6c to
the consumer 7.
[0065] The sonic nozzle 18 causes a small pressure
loss in the forward flow direction Q, but in the reverse
flow direction Q’ behaves as a step-shaped restriction 17
in the channel section 6c whereby the cross-section of
this channel section 6c decreases suddenly.
[0066] The design of the sonic nozzle 18 is such that
the speed of a gas that flows through in the forward di-
rection will accelerate, whereby the speed of sound can
be reached at the level of the outlet 19 of the nozzle 18.
The diameter of the minimum cross-section D at the outlet
19 of the sonic nozzle 18 is such that the maximum flow
rate that can flow through the sonic nozzle 18 at the speed
of sound in the forward direction is at least equal to the
maximum flow rate that can flow through the compres-
sors 3a and 3b in the forward direction.
[0067] In this case too, the nozzle 18 is designed such
that the maximum flow rate that can flow back through it
in the reverse flow direction is imposed by the maximum
allowed speed for the reverse turning of the compressors
3a and 3b. After all, the sonic nozzle 18 will behave as
a step-shaped restriction 17 in the cross-section of the
channel section 6c to prevent or limit the reverse turning
speed of the compressors 3a and 3b.
[0068] It is not excluded that in this embodiment the
passive element 15 is constructed as a step-shaped re-
striction 17, as shown in figure 2.
[0069] It is further clear that a cooler can be provided
at the outlet 5b of the second compressor 3b to cool the
compressed air before the supply to the consumer 7,
whereby this cooler thus acts as an aftercooler of the
compressor device 1.
[0070] Figures 5 and 6 show two alternative embodi-
ments of a compressor device 1 according to the inven-

tion, whereby in this case the compressor device 1 com-
prises two compressors 3a and 3b that are connected
together in parallel. They can be screw compressors, di-
rectly driven turbocompressors or another suitable type
of compressor, or any combination of different types of
compressors.
[0071] In the case of figure 5 the compressors 3a and
3b are each placed in a parallel branch 6c’, respectively
6c" of the channel 6, whereby the compressors 3a and
3b are connected via a common section of the inlet and
outlet channel 6a and 6b, both downstream and up-
stream from the compressors 3a and 3b.
[0072] In this example the passive element 15 is pro-
vided in the common outlet channel 6b located down-
stream from the compressors 3a and 3b, and can be
constructed as a step-shaped restriction 17 as shown in
figure 2, or as a sonic nozzle 18 as shown in figure 4, or
in the form of another type of passive element that is
configured such that in a normal flow direction of the com-
pressed air it causes no or practically no flow resistance,
but in a reverse flow direction Q’ provides such a resist-
ance that the reverse turning speed of the compressors
3a and 3b is limited to a safe value.
[0073] According to the invention it is not excluded that
the passive element 15 is provided in the upstream com-
mon inlet channel 6a.
[0074] The operation of the compressor device 1, as
shown in figure 5, is analogous to the embodiments de-
scribed above.
[0075] In this case the compressors 3a and 3b will si-
multaneously compress the air drawn in instead of in sub-
sequent stages, as shown in figure 3.
[0076] In figure 5 the drawn in gas originates from the
same common inlet channel 6a. In the event of a backflow
of the compressed air, the passive element 15 will pre-
vent both compressors 3a and 3b from reverse turning
at too high a speed by limiting the flow rate of the gas
flow that flows back via the outlet channel 6b to the par-
allel branches 6c’ and 6c". This has the advantage that
both compressors 3a and 3b can be protected by means
of one passive element 15.
[0077] In the example of figure 6 the compressors 3a
and 3b are also placed in parallel analogous to figure 5,
with the difference that each of the compressors 3a and
3b has a separate inlet channel 6a’, respectively 6a", and
that each of these inlet channels 6a’ and 6a" is provided
with a passive element 15a, respectively 15b, that limits
the backflow rate through each of the compressors 3a
and 3b in the event of a failure of the non-return valve 16.
[0078] In this case it is not excluded either that the pas-
sive elements 15a and 15b are placed in the outlet chan-
nel 6b’, respectively 6b", downstream from the compres-
sor 3a and 3b concerned.
[0079] The operation of the compressor device 1, as
shown in figure 6, is analogous to the embodiment of
figure 5 described above.
[0080] In this embodiment it is possible for example
that the first inlet channel 6a’ draws in air while the inlet
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channel 6a" draws in another type of gas from a source,
reservoir or similar.
[0081] The passive elements 15a and 15b will now
each prevent the corresponding compressor 3a and 3b
from turning again at too high a speed. This has the ad-
vantage that each passive element 15a and 15b can be
adapted to the specific requirements of the correspond-
ing compressor 3a, respectively 3b.
[0082] It is clear that in all embodiments, as shown in
figures 1, 3, 5 and 6, more than one or more than two
compressors 3, 3a, 3b can be provided, whereby these
compressors 3, 3a, 3b can be directly driven screw com-
pressors or other types of compressors. The compressor
device 1 can hereby be provided with one or more coolers
14 or otherwise, between or after one or more of the
compressors 3, 3a, 3b.
[0083] It is also clear that the invention can also be
applied to all possible combinations of serial and parallel
connected compressors. As a result a passive element
15 can be provided per group of compressors and/or per
individual compressor.
[0084] It is also clear that the passive element 15 in all
embodiments described above can be placed at different
locations in the compressor device 1, and if desired can
be in the inlet or outlet of a compressor 3, 3a, 3b or can
be integrated in one of the compressor housings 9. This
last one has the advantage that the passive element 15
does not have to be built into the channel 6a, 6b, 6c.
[0085] It is not excluded either that the passive element
15 is integrated in a component of the compressor device
1, such as in the non-return valve 16 itself or in the cooler
14 or in the inlet filter or similar.
[0086] Alternatively, the non-return valve 16 can be re-
placed by movable inlet vanes, an adjustable inlet throttle
and/or a release valve that is activated in order to divert
the back flowing air to the environment before it can flow
back through the compressor.
[0087] As already stated above, it is also clear that in
all the examples described the compressor device 1 can
also be used to compress another gas or mixture of gases
other than air.
[0088] The restriction as shown in figure 2 does not
need to be limited to one single step-shaped restriction
17, but can also comprise a number of successive step-
shaped restrictions 17 or a gradual transition of diameter,
in combination or otherwise with one or more step-
shaped restrictions 17.
[0089] The present invention is by no means limited to
the embodiments described as an example and shown
in the drawings, but a compressor device according to
the invention can be realised in all kinds of forms and
dimensions, without departing from the scope of the in-
vention.

Claims

1. Compressor device with more than one compressor

(3) with an inlet (4) and an outlet (5) and a channel
(6) for channelling the gas flow drawn in by the com-
pressor and the gas flow compressed by the com-
pressor to a consumer, whereby the number of com-
pressors (3a, 3b) are connected in series to one an-
other by means of the channel (6a, 6b, 6c) charac-
terised in that the compressor device (1) is provided
with a passive element (15) not having moving parts
that limits the backflow of the compressed gas from
the consumer (7) to the inlet (4) to a set maximum
flow, wherein the set maximum flow rate is imposed
by the maximum speed for the reverse turning of the
compressor (3), and whereby the passive element
(15) is between two compressors (3a, 3b).

2. Compressor device according to claim 1, character-
ised in that the passive element (15) comprises a
restriction in the channel (6) for the backflow of the
compressed gas from the consumer (7) to the inlet
(4).

3. Compressor device according to claim 2, character-
ised in that the aforementioned restriction forms a
step-shaped restriction (17) in the channel (6), in the
direction from the outlet (5) to the inlet (4).

4. Compressor device according to one or more of the
previous claims, characterised in that the passive
element (15) comprises a sonic nozzle (18).

5. Compressor device according to claim 4, character-
ised in that the sonic nozzle (18) comprises a nozzle
whose flow cross-section decreases in the direction
towards the consumer (7) to a minimum cross-sec-
tion (C) that forms the outlet (19) of the nozzle and
which opens into a wider channel (6) towards the
consumer (7).

6. Compressor device according to claim 5, character-
ised in that the aforementioned nozzle is provided
in a section of the channel (6) with a constant cross-
section.

7. Compressor device according to one or more of the
previous claims, characterised in that the passive
element (15) is downstream from the compressor (3)
in the channel (6) or in the outlet (5) of the compres-
sor (3).

8. Compressor device according to one or more of the
claims 1 to 6, characterised in that the passive el-
ement (15) is upstream from the compressor (3) in
the channel (6) or in the inlet (4) of the compressor
(3).

9. Compressor device according to any one of the pre-
vious claims, characterised in that the device (1)
is provided with a non-return valve (16) that prevents
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the backflow of the compressed gas to the inlet (4)
during normal operation.

10. Compressor device according to any one of the pre-
vious claims 1 to 9, characterised in that the device
(1) is provided with a number of compressors (3a,
3b) that are connected in parallel to one another, by
means of the channel (6a, 6b, 6c), to a common out-
let section (6b) downstream from the compressors
(3a, 3b) and/or a common inlet section (6a) upstream
from the compressors (3a, 3b), whereby a passive
element (15) is applied in an aforementioned com-
mon inlet section and/or outlet section (6a and/or 6b).

11. Compressor device according to any one of the pre-
vious claims 1 to 10, characterised in that the de-
vice (1) is provided with a number of compressors
(3a, 3b) that are connected in parallel to one another
by means of the channel (6a, 6b, 6c) whereby a pas-
sive element (15) is provided for each compressor
(3a, 3b).

12. Compressor device according to any one of the pre-
vious claims, characterised in that the compressor
(3) is a directly driven turbocompressor.

Patentansprüche

1. Kompressorvorrichtung mit mehr als einem Kom-
pressor (3) mit einem Einlass (4) und einem Auslass
(5) und einem Kanal (6) zum Leiten des von dem
Kompressor angesaugten Gasstroms und des von
dem Kompressor komprimierten Gasstroms zu ei-
nem Verbraucher, wobei die Anzahl der Kompres-
soren (3a, 3b) mittels des Kanals (6a, 6b, 6c) in Reihe
geschaltet ist dadurch gekennzeichnet, dass die
Kompressorvorrichtung (1) mit einem passiven Ele-
ment (15) bereitgestellt ist, das keine beweglichen
Teile aufweist, das den Rückstrom des komprimier-
ten Gases vom Verbraucher (7) zum Einlass (4) auf
einen eingestellten maximalen Strom begrenzt, dass
die eingestellte maximale Strömungsrate durch die
maximale Drehzahl für die Rückwärtsdrehung des
Kompressors (3) vorgegeben ist und wobei das pas-
sive Element (15) sich zwischen zwei Kompressoren
(3a, 3b) befindet.

2. Komprimierte Vorrichtung nach Anspruch 1, da-
durch gekennzeichnet, dass das passive Element
(15) eine Verengung im Kanal (6) für den Rückstrom
des komprimierten Gases vom Verbraucher (7) zum
Einlass (4) umfasst.

3. Kompressorvorrichtung nach Anspruch 2, dadurch
gekennzeichnet, dass die obengenannte Veren-
gung im Kanal (6) in Richtung vom Auslass (5) zum
Einlass (4) eine stufenförmige Verengung (17) bil-

det.

4. Kompressorvorrichtung nach einem oder mehreren
der vorhergehenden Ansprüche, dadurch gekenn-
zeichnet, dass das passive Element (15) eine
Schalldüse (18) umfasst.

5. Kompressorvorrichtung nach Anspruch 4, dadurch
gekennzeichnet, dass die Schalldüse (18) eine Dü-
se umfasst, deren Strömungsquerschnitt in Richtung
auf den Verbraucher (7) auf einen minimalen Quer-
schnitt (C) abnimmt, der den Auslass (19) der Düse
bildet und in Richtung auf den Verbraucher (7) in
einen breiteren Kanal (6) mündet.

6. Kompressorvorrichtung nach Anspruch 5, dadurch
gekennzeichnet, dass die obengenannte Düse in
einem Abschnitt des Kanals (6) mit konstantem
Querschnitt bereitgestellt ist.

7. Kompressorvorrichtung nach einem oder mehreren
der vorhergehenden Ansprüche, dadurch gekenn-
zeichnet, dass das passive Element (15) sich
stromabwärts von dem Kompressor (3) in dem Kanal
(6) oder in dem Auslass (5) des Kompressors (3)
befindet.

8. Kompressorvorrichtung nach einem der Ansprüche
1 bis 6, dadurch gekennzeichnet, dass das passi-
ve Element (15) sich stromaufwärts von dem Kom-
pressor (3) in dem Kanal (6) oder in dem Einlass (4)
des Kompressors (3) befindet.

9. Kompressorvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass die Vorrichtung (1) mit einem Rückschlagventil
(16) bereitgestellt ist, das den Rückstrom des kom-
primierten Gases zum Einlass (4) im Normalbetrieb
verhindert.

10. Kompressorvorrichtung nach einem der vorherge-
henden Ansprüche 1 bis 9, dadurch gekennzeich-
net, dass die Vorrichtung (1) mit einer Anzahl von
Kompressoren (3a, 3b) bereitgestellt ist, die mittels
des Kanals (6a, 6b, 6c) parallel zueinander zu einem
gemeinsamen Auslassbereich (6b) stromabwärts
der Kompressoren (3a, 3b) und/oder zu einem ge-
meinsamen Einlassbereich (6a) stromaufwärts der
Kompressoren (3a, 3b) geschaltet sind, wobei ein
passives Element (15) in einem oben genannten ge-
meinsamen Einlassbereich und/oder Auslassbe-
reich (6a und/oder 6b) angewandt ist.

11. Kompressorvorrichtung nach einem der vorherge-
henden Ansprüche 1 bis 10, dadurch gekennzeich-
net, dass die Vorrichtung (1) mit einer Anzahl von
Kompressoren (3a, 3b) bereitgestellt ist, die mittels
des Kanals (6a, 6b, 6c) parallel zueinander geschal-

11 12 



EP 3 042 080 B2

8

5

10

15

20

25

30

35

40

45

50

55

tet sind, wobei für jeden Kompressor (3a, 3b) ein
passives Element (15) bereitgestellt ist.

12. Kompressorvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass der Kompressor (3) ein direkt angetriebener
Turbokompressor ist.

Revendications

1. Dispositif compresseur comprenant plus d’un com-
presseur (3) avec une entrée (4) et une sortie (5) et
un canal (6) de canalisation du flux gazeux aspiré
par le compresseur et le flux gazeux comprimé par
le compresseur vers un consommateur, selon lequel
le nombre de compresseurs (3a, 3b) sont reliés en
série les uns aux autres au moyen du canal (6a, 6b,
6c) caractérisé en ce que le dispositif compresseur
(1) est muni d’un élément passif (15) dépourvu de
pièces mobiles limitant le reflux du gaz comprimé du
consommateur (7) vers l’entrée (4) à un débit maxi-
mal réglé, en ce que le débit maximum réglé est
imposé par la vitesse maximale pour la rotation in-
verse du compresseur (3) et selon lequel l’élément
passif (15) est entre deux compresseurs (3a, 3b).

2. Dispositif compressé selon la revendication 1, ca-
ractérisé en ce que l’élément passif (15) comporte
une restriction dans le canal (6) pour le reflux du gaz
comprimé du consommateur (7) vers l’entrée (4).

3. Dispositif compresseur selon la revendication 2, ca-
ractérisé en ce que la restriction précitée forme une
restriction en forme de gradin (17) dans le canal (6)
dans la direction allant de la sortie (5) à l’entrée (4).

4. Dispositif compresseur selon une ou plusieurs des
revendications précédentes, caractérisé en ce que
l’élément passif (15) comprend une buse sonique
(18).

5. Dispositif compresseur selon la revendication 4, ca-
ractérisé en ce que la buse sonique (18) comprend
une buse dont la section transversale d’écoulement
diminue dans la direction allant vers le consomma-
teur (7) jusqu’à une section transversale minimale
(C) qui forme la sortie (19) de la buse et qui s’ouvre
dans un canal plus large (6) allant vers le consom-
mateur (7).

6. Dispositif compresseur selon la revendication 5, ca-
ractérisé en ce que la buse précitée est ménagée
dans une section du canal (6) de section transver-
sale constante.

7. Dispositif compresseur selon une ou plusieurs des
revendications précédentes, caractérisé en ce que

l’élément passif (15) est en aval du compresseur (3)
dans le canal (6) ou dans la sortie (5) du compres-
seur (3).

8. Dispositif compresseur selon une ou plusieurs des
revendications 1 à 6, caractérisé en ce que l’élé-
ment passif (15) est en amont du compresseur (3)
dans le canal (6) ou dans l’entrée (4) du compresseur
(3).

9. Dispositif compresseur selon l’une quelconque des
revendications précédentes, caractérisé en ce que
le dispositif (1) est muni d’un clapet anti-retour (16)
qui empêche le reflux du gaz comprimé vers l’entrée
(4) en fonctionnement normal.

10. Dispositif compresseur selon l’une quelconque des
revendications 1 à 9 précédentes, caractérisé en
ce que le dispositif (1) est pourvu d’un certain nom-
bre de compresseurs (3a, 3b) qui sont reliés en pa-
rallèle les uns aux autres, au moyen du canal (6a,
6b, 6c), jusqu’à une section de sortie commune (6b)
en aval des compresseurs (3a, 3b) et/ou une section
d’entrée commune (6a) en amont des compresseurs
(3a, 3b) selon lequel un élément passif (15) est ap-
pliqué dans une section d’entrée et/ou une section
de sortie commune précitée (6a et/ou 6b).

11. Dispositif compresseur selon l’une quelconque des
revendications précédentes 1 à 10, caractérisé en
ce que le dispositif (1) est pourvu d’un certain nom-
bre de compresseurs (3a, 3b) reliés en parallèle les
uns aux autres au moyen du canal (6a, 6b, 6c), selon
lequel un élément passif (15) est prévu pour chaque
compresseur (3a, 3b).

12. Dispositif compresseur selon l’une quelconque des
revendications précédentes, caractérisé en ce que
le compresseur (3) est un turbocompresseur à en-
traînement direct.
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