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Description

[0001] The present invention relates to an inertial en-
ergy accumulating device allowing, for example, absorb-
ing the fluctuations in the production and/or consumption
of energy which are associated with a unit for producing
energy, such as a wind turbine. A device of this type may
also be used to recuperate and then restore or use in
some other way a retarding and/or slowing power. The
device may also be used to stabilize a rotational speed.
[0002] Various types of energy storing systems are
known. One type is based on flywheels, that is to say on
at least one mass set in rotation by input of energy, which
will continue to rotate, under inertia, after the energy input
has ceased. The rotating mass is connected to a motor
which constitutes a means of inputting energy during the
energy-storage periods, or a generator during energy-
restoring periods. The heavier the flywheel and the more
able it is to rotate quickly with the lowest possible friction,
the greater the amount of energy that can be stored. The
problem with the flywheel bearings, or more generally
with how it is pivot-mounted, is therefore of key impor-
tance.
[0003] In some types of flywheel the bearings are par-
tially relieved of the weight of the flywheel by applying an
electromagnetic force.
[0004] Another type is described in PCT application
PCT/NL2009/000248. This inertial energy accumulation
device comprises a frame and at least one flywheel
mounted so that it can rotate relative to the frame about
an axis of rotation, as well as means for exposing at least
one face of the flywheel to a gas pressure which, by com-
parison with the pressure applied to a substantially op-
posite face of the flywheel, generates an upward differ-
ential pressure force that at least partially compensates
for the weight of the flywheel, such as by means of so-
called gas flow slowing means surrounding the face of
the flywheel that is exposed to the gas pressure. It is
stated that in this device not only the flywheel bearings
are relieved at least partially of the weight of the flywheel,
thus increasing their life, but the cost per kWh is also
greatly reduced. These gas flow slowing means make it
possible to create a drop in pressure head in the leakage
space. They are typically formed between the flywheel
and a surface integral with the frame. In an embodiment
these flow slowing means comprise a labyrinth seal. In
such a seal, the gas flow path comprises a succession
of special features that generate drops in pressure head
("head drops"). For example, the cross section for the
passage of the gas is alternately reduced and enlarged.
[0005] Now it has appeared that in a pilot scale model
of a device according to said PCT application the total
energy losses are unexpectedly high and as a result the
time period that the flywheel can deliver energy, e.g. for
charging one or more other appliances is relatively short.
Therefore the device cannot be operated in an econom-
ically feasible manner.
[0006] The present invention is directed to further im-

provements of a rotor based inertial energy accumulation
device.
[0007] It is a general object of the present invention to
improve the efficiency of such a device.
[0008] It is a further object of the present invention to
reduce the energy losses of such a device.
[0009] According to the invention the inertial energy
accumulation device comprises a housing defining a ro-
tor chamber, at least one rotor having a bottom end face
and a substantially opposite top end face, the rotor being
mounted in the rotor chamber so that it can rotate relative
to the housing about a vertical axis of rotation leaving
free a gap, wherein a seal is provided in the gap sepa-
rating an upper section of the rotor chamber and a bottom
section of the rotor chamber, a means for exposing at
least the bottom end face of the rotor in the bottom section
to a gas pressure which, by comparison with the pressure
applied to the substantially opposite top end face in the
upper section generates an upward differential pressure
force that at least partially compensates for the weight
of the rotor, and the device is provided with means for
reducing the pressure in said upper section.
[0010] The inertial energy accumulation device ac-
cording to the invention has a housing, which is generally
sealed to the environment except for the necessary con-
nections to be described. The inner wall of the housing
delimits a rotor chamber. In this rotor chamber a rotor is
mounted. The outline of the rotor is defined by a top end
face and a bottom end face opposite to the top end face,
as well as an upstanding wall between the end faces.
The rotor can rotate about a vertical axis of rotation. Usu-
ally a rotation shaft extends from both end faces of the
rotor into suitable bearings that are provided in the top
and bottom of the housing. At least during use a gap is
present between the inner walls of the housing and the
outer perimeter of the rotor. In this gap a seal is present,
the position of which will be discussed hereinafter in more
detail. This seal separates an upper part from a lower
part of the rotor chamber. The top face of the rotor is
contained in the upper section, while the bottom face is
contained in the lower part. The device is provided with
means (hereinafter also called vacuum means or second
means) for reducing the pressure in the upper part, e.g.
below 100 mbar, such as 50, 10 or 5 mbar. There is also
a means (also called first means) for blowing a gas to
the bottom end face of the rotor at an overpressure e.g.
100 mbar relative to the pressure in the upper part of the
rotor chamber in order to lift the rotor, thereby compen-
sating for the weight of the rotor and thus reducing the
load on the bearings. Due to the low pressure in the upper
part the friction between the gas contained in the rotor
chamber and the rotor is small. Compared to the device
according to PCT application PCT/NL2009/000248 the
friction losses are reduced essentially, allowing the de-
vice to be operated in an economical feasible manner.
[0011] Advantageously the first means are designed
in such a way that the absolute gas pressure exerted on
the bottom end face of the rotor is less than atmospheric
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pressure, e.g. in the range of 100-200 mbar.
[0012] The rotor may be a straight cylinder. Alterna-
tively it can have a tapered shape, advantageously the
rotor is a topped off cone mounted top side down, so that
the larger diameter is at the top. The effect of this con-
figuration is that the device has a self-regulating levita-
tion. A (temporary) increase in gas pressure at the bottom
of the rotor chamber will lift the rotor further upwards, but
simultaneously the passage for the gas in the seal in-
creases thereby reducing the pressure drop and thus the
differential pressure between bottom and top face is re-
duced as a result the levitation is reduced, the total effect
being that there is approximately no change in rotor lev-
itation. Similarly a (temporary) decrease of gas flow will
be compensated. This enables the rotor to automatically
remain at a constant levitation level during use. Advan-
tageously the angle between the circumferential wall of
the rotor and its vertical axis of rotation is in the range of
0.25 - 10°, more preferably up to 3°, such as 1°.
[0013] The seal in the gap between the inner walls of
the housing and surfaces of the rotor allows a restricted
flow of gas from the bottom section of the rotor chamber
to the upper section thereof. Advantageously the seal in
the gap is a labyrinth seal comprising - as seen in the
direction of flow of the gas supplied or sucked away- a
series of projections and/or grooves that create drops in
pressure head. Typically, the cross-section for the pas-
sage of gas in the gap is reduced and enlarged in an
alternating manner. Preferably the projections comprised
in the labyrinth have an at least partially rounded tip. The
rounded tip of a projection provides for a relatively smooth
flow of gas from the higher pressure side of a projection
to the other side, thereby reducing turbulence, which
would adversely affect the stability of the rotor rotation.
Advantageously the tip of a projection is wing-shaped.
More preferably, the labyrinth is a semi-labyrinth. In the
context of this application this expression means that one
of the housing and the rotor is provided with a series of
vertically spaced apart projections (or recesses), such
as rings concentric to the axis of rotation, and that the
other one is flat.
[0014] Typically, the projections or recesses of the lab-
yrinth are provided in the stationary housing of the device
according to the invention, whether integral with the
housing whether assembled from discrete elements.
[0015] In a preferred embodiment the suction side of
the vacuum means is connected to the rotor chamber at
the position of the seal, e.g. in a recess between adjacent
projections of a (semi-)labyrinth. In this embodiment the
low pressure in the upper part of the rotor chamber is
maintained, while at the same time the gas continuously
supplied to the lower part in order to lift the rotor is also
removed.
[0016] In a further preferred embodiment of a seal, in
particular the projections of a semi-labyrinth seal, provid-
ed at the stationary housing, advantageously the tips of
the projections are situated on a line parallel to the sloping
upstanding wall of the rotor. In other words, the inner

diameter of the concentric projections increases from the
lower part to the upper part proportional to the increase
in diameter of the rotor.
[0017] In another preferred embodiment the bottom
wall of the rotor chamber is provided with a raised central
platform, and the bottom end face of the rotor has a re-
cessed shape matching the platform. The first means
direct the gas flow in the recess of the bottom end face
of the rotor. Preferably the platform has a topped off con-
ical shape, and the bottom end face of the rotor comprises
a matching conical recess. The conically recessed bot-
tom end face of the rotor ensures a steady flow of gas to
the labyrinth seal, as well as a self-centring effect, thereby
increasing the stability of the rotor. Advantageously, the
angle of the cone is small, e.g. in the range from a few
degrees to 20°.
[0018] In this embodiment the seal is preferably posi-
tioned in the gap between the outer perimeter of the
raised platform and the inner perimeter of the recess.
[0019] In another embodiment the device comprises a
gas delivery conduit for delivering gas at a relative over-
pressure to the bottom face of the rotor connected to the
lower section of the rotor chamber and a suction conduit
for removing gas also connected to the lower section,
wherein the conduits are in fluid communication with one
another via a small gap at the bottom end face of the
rotor. In a further embodiment thereof the device com-
prises a central gas delivery conduit and an outer con-
centric suction conduit.
[0020] Preferably the delivery side of the means, typ-
ically a compressor or vacuum pump, for reducing the
pressure in the upper section is connected to the lower
section for exposing the bottom end face of the rotor to
a relative overpressure. In this embodiment, the device
according to the invention comprises a compressor or
vacuum pump having a suction side and a delivery side,
the delivery side being connected to lower section of the
rotor chamber for supplying the gas to the bottom end
face of the rotor and the suction side being connected to
the housing, preferably at least at the seal, such that the
upper section is maintained at a relative low pressure,
e.g. less than e.g. 10 mbar. The energy consumed by
the compressor during a typical storage period repre-
sents only a small percentage of the energy that can be
stored in the rotor. This allows, with an economically ac-
ceptable loss of energy, recirculating the gas and feeding
it again at the desired pressure into the housing at the
lower end face of the rotor. Advantageously the suction
power of the compressor is such that it is able to apply
a vacuum lower than the pressure present in the upper
part of the rotor chamber. In such case the sealing effi-
ciency between the lower and upper parts of the rotor
chamber is improved.
[0021] In an advantageous embodiment, the labyrinth
seal, whether integral with the housing or rotor or made
from separate elements, is provided with a coating for
reducing gas flow friction. Then the majority of the pres-
sure drop is determined by the dimensions and shape of
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the labyrinth seal. Preferably, the labyrinth is a semi-lab-
yrinth provided at the inner wall of the housing. In addition
to a coating of the semi-labyrinth, the rotor may have an
outer smooth shell, e.g. made of steel, plastic and carbon.
[0022] In yet a further embodiment of the device ac-
cording to the invention it comprises a control means for
controlling the flow rate of the compressor with a view to
maintaining predetermined lift conditions on the rotor,
particularly a predetermined pressure difference be-
tween the two opposite faces of the rotor and/or a pre-
determined load on bearings such as rolling bearings or
plain bearings. Thus overloading of the bearing and
destabilization of the rotor can be prevented effectively.
[0023] The device may comprise a heat exchanger be-
tween the gas suction side and the gas delivery side for
cooling the gas. During use the gas heats up due to com-
pression and/or friction between the gas and the rotor.
In order to prevent thermal damage to the device the heat
exchanger cools the gas when not in contact with the
rotor.
[0024] The gas sucked in and/or delivered is preferably
predominantly made up of air, hydrogen or helium, be-
cause of their low coefficients of friction and low viscos-
ities. Generally helium is preferred on account of its sta-
bility and its low coefficient of friction.
[0025] Generally the rotor is secured to a shaft mount-
ed in bearings. A pinion is coupled in terms of rotation
to, but axially decoupled from, the rotor. Thus, the rotor
shaft allows rotation of the rotor about the common axis
of the rotor and of the shaft. The pinion provides connec-
tion to equipment external to the rotor. The axial decou-
pling between the pinion and the rotor prevents any high
axial and/or radial stresses there might be from being
transmitted to the gear sets. The pinion allows the rotation
of the rotor to be coupled to a source of motive power
and/or to energy-consuming external equipment. The
coupling may be indirect, particularly if several rotors are
coupled together.
[0026] The rotor may be a hollow cone, wherein the
mass is concentrated in the outer walls and faces. This
is in particular applicable to industrial applications. In a
preferred embodiment, e.g. for relatively small domestic
applications, the rotor is solid, e.g. made from reinforced
concrete or metal. If necessary, the rotor may be rein-
forced by reinforcing elements like crossed spokes.
[0027] According to an advantageous embodiment,
several rotors can be joined, e.g. using suitable gear sets
and transmission wheels, together to form a matrix, all
connected directly or otherwise to the same motor and/or
the same consumer. Each rotor is provided with its own
pinion and bearing. The rotors are then preferably as-
sembled along the lines of concentric rings, with a central
rotor and several peripheral rotors. In another configura-
tion several pinions are connected together by two points
of contact each. This configuration entails that at least
some of the transmission wheels be superposed. Spe-
cifically, pairs of transmission wheels composed of two
concentric wheels, one externally toothed and the other

internally toothed and surrounding the first are preferably
used. Each pair preferably drives three pinions by two
points of contact each, one point of contact being with
the inner wheel of the pair and the other with the outer
wheel of the pair. A configuration of this type gives far
greater stability in the transmission of energy between
the rotors. The mechanical stresses are lower and there
is a better distribution of energy between the pinions..
[0028] A particular use of the device according to the
invention is directed to absorbing fluctuations in the pro-
duction and/or consumption of energy which are associ-
ated with a unit for producing energy, particularly electri-
cal energy, particularly using a wind turbine.
[0029] Typically the device according to the invention
is connected to a motive source, such as a wind turbine
or a motor powered by solar energy, in order to charge
the rotor. Discharging typically occurs through a gener-
ator in order to convert the rotational speed of the rotor
into electricity.
[0030] The several aspects of the invention are further
illustrated by the attached drawing, wherein:

Figure 1 is a schematic presentation of an embodi-
ment of the device according to the invention;
Figure 2 is a schematic presentation of another em-
bodiment of the device according to the invention;
and
Figure 3 is a schematic presentation of yet another
embodiment of the device according to the invention.

[0031] In the following detailed discussion of the vari-
ous embodiments shown in the Figs. 1-3 similar parts
are indicated by the same reference numerals.
[0032] An inertial energy accumulating device 10 ac-
cording to the invention comprises a housing 12. The
housing 12 may comprise a tray type tank 13 having a
lid or cover 14 at the top, as shown in Fig. 1. The housing
12 defines a rotor chamber, which is generally indicated
by 16. In the rotor chamber 16 a rotor 18 such as a fly-
wheel having a vertical rotation shaft 20 extending
through the housing 12 is rotatable mounted using bear-
ings 22. Typically, the other end of the rotation shaft 20
is mounted in a blind bore (not shown), if necessary, using
suitable bearings (also not shown). The solid rotor 18
has a top end face 24 and an opposite bottom end face
26. An upstanding wall 28 connects the two faces 24, 26
and is generally parallel to the upstanding inner wall 30
of the housing 12 leaving free a small gap 32, at least
during use. During use, two sections are distinguished
in the rotor chamber 16. An upper section 34 is separated
by a seal 36 from a lower section 38. Gas is supplied to
the lower section 38 by vacuum pump or compressor 40
at a predetermined pressure (e.g. a relative gauge pres-
sure of 100 mbar) and directed to the bottom end face
26, here to a recessed central region 46 upstream from
the seal 36. The upper section 34 is maintained at a low
pressure, e.g. 5 mbar. Due to the pressure difference
between the two sections the weight of the rotor 18 is
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partially compensated and the rotor 18 is lifted. The two
sections 34 and 38 are not hermetically sealed, but in
stead thereof they are in fluid communication with one
another via the seal 36.
[0033] In the embodiment shown in Fig. 1, the bottom
of the housing 12 is provided with a conical platform 42
having at its top face 44 a small recess 45. The bottom
end face 26 of rotor 18 is provided with a recess 46 match-
ing the platform 42. An upstanding face 48 of platform
42 is provided with a number of circumferential channels
50, which together with the opposite flat wall 52 of the
recess 46 provides a semi-labyrinth seal 36 as defined
hereinbefore. The recess 45 is connected to the gas de-
livery conduit 54 of the compressor 40. The suction side
thereof is connected to one or more of the channels 50
via suction conduit 56. During use the gas supplied to
the lower section 38 is sucked away by the compressor,
while the vacuum in the upper section 34 is maintained.
The vacuum in the upper section 34 contributes to a re-
duction of the friction between the rotor 18 and the me-
dium in the upper section. In the embodiment as shown
the velocity of the gas in the recess 46 is relatively small
compared to any gas present in the gap 32 between the
upstanding walls of the rotor 18 and the housing 12. This
configuration offers a further contribution to the overall
friction reduction.
[0034] In the embodiment shown in Fig. 2, the rotor 18
is an inversed topped off cone having a flat bottom end
face 26. In this case the seal 36 is assembled from a
series of horizontal wing-shaped projections or lamellae
60 that are vertically spaced apart mounted to the inner
upstanding wall of the housing 12. The suction conduit
56 is connected to the lower rim part of the housing 12
at 62 and to the seal 36 between two or more lamellae
60. In the device gas delivery conduit 54 and gas suction
conduit 56 are in fluid communication via small gap or
passage 76.
[0035] In the embodiment of Fig. 3 a pipe 70 having a
partition 72 surrounds the vertical rotation shaft 20. The
pipe 70 extends into an annular recess 74 in the bottom
end face 26 forming a seal 36 between the vacuum upper
section 34 and lower section 38. The free end 74 of par-
tition 72 is positioned near the bottom end face 26 leaving
free a small gap or passage 76. Gas flow is indicated by
arrows.
[0036] A device according to the invention typically
comprises control means using pressure sensors for reg-
ulating the operation of the compressor with a view to
maintaining predetermined lift conditions on the rotor,
particularly a pressure less than 10 mbar in upper section
and a predetermined pressure difference between two
opposite end faces and/or a predetermined vertical load
on bearings of the flywheel. The sensors are typically
arranged in the upper and lower sections.

Claims

1. Device for accumulating inertial energy, comprising
a housing (12) defining a rotor chamber (16), at least
one rotor (18) having a bottom end face (26) and a
substantially opposite top end face (24), the rotor
(18) being mounted in the rotor chamber (16) so that
it can rotate relative to the housing (12) about a ver-
tical axis of rotation (20) leaving free a gap (32), char-
acterised in that a seal (36) is provided in the gap
(32) separating an upper section (34) of the rotor
chamber (16) and a bottom section (38) of the rotor
chamber (16), a means (40) for exposing at least the
bottom end face (26) of the rotor (18) in the bottom
section (38) to a gas pressure which, by comparison
with the pressure applied to the substantially oppo-
site top end face (24) in the upper section (34) gen-
erates an upward differential pressure force that at
least partially compensates for the weight of the rotor
(18), and the device is provided with means (40) for
reducing the pressure in said upper section (18).

2. Device according to claim 1, wherein the means (40)
for exposing at least the bottom end face (26) of the
rotor (18) is adapted to expose the bottom end face
(26) to a gas pressure of less than 1 atmosphere.

3. Device according to claim 1 or 2, wherein the means
(40) for reducing the pressure in the upper section
(18) comprises a suction side that is connected at
least to the seal (36).

4. Device according to any one of the preceding claims,
wherein the bottom of the rotor chamber (16) is pro-
vided with a raised platform (42) and the bottom end
face (26) of the rotor (18) is provided with a corre-
sponding recess (44).

5. Device according to claim 4, wherein the raised plat-
form (42) has a conical shape.

6. Device according to any one of the preceding claims
4-5, wherein the seal (36) is provided in the gap (32)
between the outer perimeter of the raised platform
(42) and the inner perimeter of the corresponding
recess (44) of the rotor (18).

7. Device according to any one of the preceding claims,
further comprising a gas delivery conduit (54) for de-
livering gas at a relative overpressure to the bottom
face (26) of the rotor (18) connected to the lower
section (38) of the rotor chamber (16) and a suction
conduit (56) for removing gas connected to the lower
section (38), wherein the conduits (54, 56) are in fluid
communication with one another via a small passage
at the bottom end face (26) of the rotor (18).

8. Device according to claim 7, comprising a central
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gas delivery conduit (54) and a suction conduit con-
centrically arranged around the conduit (54).

9. Device according to any one of the preceding claims,
wherein the means (40) for reducing the pressure in
the upper section (34) comprises a delivery side that
is connected to the lower section (38).

Patentansprüche

1. Vorrichtung zum Speichern von Trägheitsenergie,
umfassend ein Gehäuse (12), das eine Rotorkam-
mer (16) definiert, wenigstens einen Rotor (18), der
eine untere Stirnfläche (26) und eine im wesentli-
chen gegenüberliegende obere Stirnfläche (24) um-
fasst, wobei der Rotor in der Rotorkammer (16) der-
art angebracht ist, dass er sich in Bezug auf das
Gehäuse (12) um eine vertikale Drehachse (20) dre-
hen kann, die einen Spalt (32) frei lässt, dadurch
gekennzeichnet, dass eine Dichtung (36) in dem
Spalt (32) vorgesehen ist, die einen oberen Abschnitt
(34) der Rotorkammer (16) und einen unteren Ab-
schnitt (38) der Rotorkammer (16) trennt, eine Ein-
richtung (40), um wenigstens die untere Stirnfläche
(26) des Rotors (18) in dem unteren Abschnitt (38)
einem Gasdruck auszusetzen, der im Vergleich mit
dem Druck, der auf die im wesentlichen gegenüber-
liegende obere Stirnfläche (24) in dem oberen Ab-
schnitt (34) wirkt, eine nach oben gerichtete Diffe-
rentialdruckkraft erzeugt, die wenigstens teilweise
das Gewicht des Rotors (18) kompensiert, wobei die
Vorrichtung mit einer Einrichtung (40) zum Vermin-
dern des Drucks in dem oberen Abschnitt (18) ver-
sehen ist.

2. Vorrichtung nach Anspruch 1, bei der die Einrichtung
(40), um wenigstens die untere Stirnfläche (26) des
Rotors (18) einem Druck auszusetzen, dazu einge-
richtet ist, die untere Stirnfläche (26) einem Gas-
druck von weniger als 1 Atmosphäre auszusetzen.

3. Vorrichtung nach Anspruch 1 oder 2, bei der die Ein-
richtung (40) zum Vermindern des Drucks in dem
oberen Abschnitt (18) eine Ansaugseite umfasst, die
wenigstens mit der Dichtung (36) verbunden ist.

4. Vorrichtung nach einem der vorhergehenden An-
sprüche, bei der der Boden der Rotorkammer (16)
mit einer erhabenen Plattform (42) versehen ist und
die untere Stirnfläche (26) des Rotors (18) mit einer
entsprechenden Ausnehmung (44) versehen ist.

5. Vorrichtung nach Anspruch 4, bei der die erhabene
Plattform (42) eine konische Form hat.

6. Vorrichtung nach einem der vorhergehenden An-
sprüche 4 bis 5, bei der die Dichtung (36) in dem

Spalt (32) zwischen dem Außenumfang der erhabe-
nen Plattform (42) und dem Innenumfang der ent-
sprechenden Ausnehmung (44) des Rotors (18) vor-
gesehen ist.

7. Vorrichtung nach einem der vorhergehenden An-
sprüche, weiterhin umfassend eine Gaszuführlei-
tung (54) zum Zuführen von Gas mit einem relativen
Überdruck zu der unteren Fläche (26) des Rotors,
die mit dem unteren Abschnitt (38) der Rotorkammer
(16) verbunden ist, und eine Ansaugleitung (56) zum
Entfernen von Gas, die mit dem unteren Abschnitt
(38) verbunden ist, wobei die Leitungen (54, 56) über
einen kleinen Durchgang an der unteren Stirnfläche
(26) des Rotors (18) miteinander in Fluidverbindung
stehen.

8. Vorrichtung nach Anspruch 7, umfassend eine zen-
trale Gaszuführleitung (54) und eine Ansaugleitung,
die konzentrisch um die Leitung (54) angeordnet ist.

9. Vorrichtung nach einem der vorhergehenden An-
sprüche, bei der die Einrichtung (40) zum Reduzie-
ren des Drucks in dem oberen Abschnitt (34) eine
Zuführseite umfasst, die mit dem unteren Abschnitt
(38) verbunden ist.

Revendications

1. Dispositif pour accumuler de l’énergie inertielle,
comprenant un boîtier (12) définissant une chambre
de rotor (16), au moins un rotor (18) ayant une face
d’extrémité inférieure (26) et une face d’extrémité
supérieure (24) sensiblement opposée, le rotor (18)
étant monté dans la chambre de rotor (16) de sorte
qu’il peut tourner par rapport au boîtier (12) autour
d’un axe de rotation vertical (20) laissant un espace
(32) libre, caractérisé en ce qu’un joint d’étanchéité
(36) est prévu dans l’espace (32) séparant une sec-
tion supérieure (34) de la chambre de rotor (16) et
une section inférieure (38) de la chambre de rotor
(16), un moyen (40) pour exposer au moins la face
d’extrémité inférieure (26) du rotor (18) dans la sec-
tion inférieure (38) à une pression de gaz qui, en
comparaison avec la pression appliquée sur la face
d’extrémité supérieure (24) sensiblement opposée
dans la section supérieure (34), génère une force de
pression différentielle ascendante qui compense au
moins partiellement le poids du rotor (18) et le dis-
positif est prévu avec un moyen (40) pour réduire la
pression dans ladite section supérieure (18).

2. Dispositif selon la revendication 1, dans lequel le
moyens (40) pour exposer au moins la face d’extré-
mité inférieure (26) du rotor (18) est adapté pour ex-
poser la face d’extrémité inférieure (26) à une pres-
sion de gaz inférieure à 1 Atmosphère.

9 10 



EP 2 683 942 B1

7

5

10

15

20

25

30

35

40

45

50

55

3. Dispositif selon la revendication 1 ou 2, dans lequel
le moyen (40) pour réduire la pression dans la sec-
tion supérieure (18) comprend un côté d’aspiration
qui est raccordé au moins au joint d’étanchéité (36).

4. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le fond de la chambre de
rotor (16) est prévu avec une plateforme surélevée
(42) et la face d’extrémité inférieure (26) du rotor (18)
est prévue avec un évidement (44) correspondant.

5. Dispositif selon la revendication 4, dans lequel la pla-
teforme surélevée (42) a une forme conique.

6. Dispositif selon l’une quelconque des revendications
4 à 5, dans lequel le joint d’étanchéité (36) est prévu
dans l’espace (32) entre le périmètre externe de la
plateforme surélevée (42) et le périmètre interne de
l’évidement (44) correspondant du rotor (18).

7. Dispositif selon l’une quelconque des revendications
précédentes, comprenant en outre un conduit de dis-
tribution de gaz (54) pour distribuer du gaz à une
surpression relative à la face inférieure (26) du rotor
(18) raccordée à la section inférieure (38) de la
chambre de rotor (16) et un conduit d’aspiration (56)
pour retirer le gaz raccordé à la section inférieure
(38), dans lequel les conduits (54, 56) sont en com-
munication de fluide les uns avec les autres via un
petit passage au niveau de la face d’extrémité infé-
rieure (26) du rotor (18).

8. Dispositif selon la revendication 7, comprenant un
conduit de distribution de gaz central (54) et un con-
duit d’aspiration agencé de manière concentrique
autour du conduit (54).

9. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le moyen (40) pour réduire
la pression dans la section supérieure (34) com-
prend un côté de distribution qui est raccordé à la
section inférieure (38).
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