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Description

[0001] The presentinvention concerns a compressor
with at least one compressor stage and a moisture sep-
arator, whereby the compressor stage contains a hous-
ing provided with an inlet for gas to be compressed and
an outlet and at least two cooperating compressor ele-
ments mounted in this housing of which at least one is
a rotating element.

[0002] In a multi-stage compressor, the gas which is
compressed by a compressor stage and which is heated
by this compression, is cooled in an intercooler. During
this cooling, the moisture which is present in this gas is
condensed in the shape of moisture particles which are
carried along by the gas to the next compressor stage.
[0003] In order to prevent that these moisture parti-
cles end up in the next compressor stage, a moisture
separator is usually placed between the intercooler and
the subsequent compressor stage in the known com-
pressors. A compressor as defined in the pre-caracter-
izing portion of claim 1, and having such an arrangement
of an intercooler followed by a moisture separator is for
example shown in US-A-4,685,509.

[0004] However, these separate moisture separators
occupy a lot of space, they are relatively expensive and
have a limited separation output.

[0005] Also, before the first compressor stage or in
the case of a single-stage compressor, a moisture sep-
arator is placed before this stage when moisture may
be present in the gas to be compressed.

[0006] The present invention aims a compressor
which excluded the above-mentioned and other disad-
vantages and which makes it possible to efficiently sep-
arate moisture from the gas to be compressed with a
simple, compact design and in a relatively cheap man-
ner.

[0007] This aim is reached according to the invention
in that the inlet of the compressor stage is practically
sealed by a fast rotating body made of cellular material
with open cells which has a sufficiently low flow resist-
ance for the gas in order to let the gas through, but which
retains moisture particles and other particles and flings
them away radially, which body is incorporated in the
housing.

[0008] Such bodies are already used for separating
water from a flow of air, but in individual separators, such
as shown in JP 60-014920 A.

[0009] The body may be driven by the flow of gas itself
or by an external source of power, but preferably the inlet
extends over a shaft with which the rotating compressor
element is bearing-mounted in the housing, and the
body is fixed to this shaft.

[0010] At the height of said body, the inlet may have
a widening forming a chamber in which the flung-away
moisture is collected.

[0011] In order to better explain the characteristics of
the invention, the following preferred embodiment of a
compressor with at least one compressor stage and a
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moisture separator according to the invention is de-
scribed as an example only without being limitative in
any way, with reference to the accompanying drawings,
in which:

figure 1 schematically represents a section of one
stage of a compressor according to the invention;
figure 2 represents the part which is indicated with
F2infigure 1, but with reference to another embod-
iment.

[0012] Figure 1 shows a compressor stage of a screw-
type compressor which mainly consists of a housing 1
in which two cooperating compressor elements 2 and 3
formed of helical rotors are mounted in a rotatable man-
ner.

[0013] Inview of the design, the housing 1 consists of
various parts which are fixed to one another by means
of for example bolts.

[0014] The housing 1 circumscribes an inner space 4
in which the rotating compressor elements 2 and 3 are
situated.

[0015] The rotating compressor element 2 consists of
a helical body 5 which is axially provided with a shaft 6,
7 respectively, on both ends.

[0016] The shaft 6 is supported on a bearing 8 which
is mounted in the housing 1 and it is connected to a driv-
ing motor which is not represented in figure 1, either di-
rectly or by means of a transmission.

[0017] The shaft 7 is bearing-mounted in a ball bear-
ing 9 which is incorporated in the housing 1. On the out-
side of this ball bearing 9, a ring 10 is clamped on the
shaft 7.

[0018] Inananalogous manner, the rotating compres-
sor element 3 contains a helical body 11 and a shaft 12,
13 respectively on both ends thereof.

[0019] On one side, the shaft 12 is bearing-mounted
in a ball bearing 14 which is fixed in the housing 1. A
clamping ring 10 is also clamped on the outside of said
ball bearing 14 on the shaft 12.

[0020] On the other side, the shaft 13 is bearing-
mounted in a bearing 15 which is also incorporated in
the housing 1.

[0021] This shaft 13 extends with an elongated end
13A past the bearing 15, namely in a chamber 16 which
is formed in an end wall of the housing 1 and which is
part of the inlet 16-17-18 which thus extends over the
shaft 13.

[0022] The part 17 of the inlet connects the chamber
16 to the low-pressure side of the room 4, whereas the
part 18 of the inlet, which has a smaller cross section
than the chamber 16, connects this chamber 16 to the
outside of the housing 1.

[0023] In the chamber 16 is fixed a body 19 in the
shape of a round disc, made of cellular material with
open cells, on the elongated end 13A of the shaft 13.
[0024] The diameter of the body 19 is smaller than the
diameter of the chamber 16 but larger than the diameter
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of the part 18 of the inlet 18-19-20, which is almost en-
tirely sealed by the body 19.

[0025] The body 19 has a sufficiently low flow resist-
ance in order to let the gas to be compressed, in partic-
ular air, through.

[0026] This body 19 preferably consists of a hard
foam made of synthetic material, metal or ceramic ma-
terial.

[0027] A very suitable material for the body 19 is a
metal foam made by depositing a metal layer, for exam-
ple nickel or nickel chromium, by means of a galvanic
process on a polyurethane foam and by subsequently
removing this polyurethane foam by means of pyrolysis,
or a foam of ceramic material made by depositing a ce-
ramic material on a polyurethane foam and by subse-
quently thermally removing this polyurethane foam, for
example by means of pyrolysis.

[0028] To the chamber 16 is connected a little dis-
charge duct 20 which extends outside the housing 1.
[0029] Through the housing 1, an outlet 21 for the
compressed gas extends on the opposite side of the in-
let 16-17-18.

[0030] The working of the compressor is simple and
as follows.
[0031] By means of the drive, the body 5 is rotated via

the shaft 6 and rotates the body 11 in turn by means of
gear wheels or through direct contact.

[0032] The gas to be compressed, which is possibly
already derived from a previous compressor stage, is
brought in the space 4 via the inlet 16-17-18 and com-
pressed by the compressor elements 2 and 3. The com-
pressed gas is discharged via the outlet 21.

[0033] This gas to be compressed hereby flows
through the rotating body 19 which is entirely incorpo-
rated in the housing 1, where the moisture particles are
stopped and are radially flung out of the body 19.
[0034] The direction of flow of the gas to be com-
pressed is indicated by the arrows 22.

[0035] These moisture particles are collected at the
bottom of the chamber 16, which is indicated by the ar-
rows 23, and they are discharged via the discharge duct
20.

[0036] Thus, the above-described compressor does
not require a separate moisture separator. The body 19
forms a moisture separator which is incorporated in the
compressor stage, as a result of which the whole is com-
pact and relatively inexpensive.

[0037] Instead of on the shaft 13 of the compressor
element 3, the body 19 can be mounted on the shaft 6
of the compressor element 2, in which case the inlet has
to extend over this shaft 6.

[0038] The compressor, a part of which is represented
in figure 2, differs from the one represented in figure 1
in that means are provided to make the gas to be com-
pressed flow mainly in the cross direction in the body 19
towards the shaft 13.

[0039] These means consists of a ring-shaped plate
24 which covers the side of the body 19 which is directed
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to the part 18 of the inlet 16-17-18, and which is fixed
against this body, for example glued onto it, and of a
second ring-shaped plate 25 which is fixed to the oppo-
site side of the body 16, but which only covers the outer
part of this side.

[0040] The gas to be compressed flows via the cham-
ber 16 and the outer edge of the body 19 in this body
19 and leaves this body in the vicinity of the shaft 13
after the separation of the moisture particles which are
radially flung outward.

[0041] The invention is not restricted to screw-type
compressors, but it can also be applied to other com-
pressors, preferably with at least one rotating compres-
sor element upon which the body can be mounted.
[0042] The present invention is by no means limited
tothe above-described embodiments represented in the
accompanying drawings; on the contrary, such com-
pressors can be made in all sorts of variants while still
remaining within the scope of the invention.

Claims

1. Compressor with at least one compressor stage
and a moisture separator, whereby the compressor
stage contains a housing (1) provided with an inlet
(16-17-18) for gas to be compressed and an outlet
(21) and at least two cooperating compressor ele-
ments (2 and 3) mounted in this housing (1) of which
at least one is a rotating element, characterized in
that the inlet (16-17-18) of the compressor stage is
practically sealed by a fast rotating body (19) made
of cellular material with open cells which has a suf-
ficiently low flow resistance for the gas to be com-
pressed in order to let the gas through, but which
retains moisture particles and other particles and
flings them away radially, which body (19) is incor-
porated in the housing (1).

2. Compressoraccording to claim 1, characterized in
that the inlet (16-17-18) extends over a shaft (13)
with which the rotating compressor element (3) is
bearing-mounted in the housing (1), and in that the
body (19) is fixed to this shaft (13).

3. Compressor according to claim 1 or 2, character-
ized in that the body (19) is situated in a chamber
(16) which consists of a widening of the inlet
(16-17-18).

4. Compressor according to claim 3, characterized in
that a little discharge duct (20) is connected to the
chamber (16).

5. Compressor according to any of claims 1 to 4, char-
acterized in that the body (19) has the shape of a
disc.
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Compressor according to any of claims 1 to 5, char-
acterized in that the body (19) is made of metal,
synthetic material or ceramic material.

Compressor according to claim 6, characterized in
that the body (19) was made by first coating syn-
thetic foam with open cells with metal in a galvanic
manner or by coating it with ceramic material and
by subsequently thermally removing the synthetic
foam.

Compressor according to any of claims 1 to 7, char-
acterized in that it is a screw-type compressor and
in that the compressor stage contains two rotating
screw-type compressor elements (2 and 3) which
have a shaft (6-7-12-13) on both ends with which
they are bearing-mounted in the housing (1) and in
that the body (19) is mounted on one of these shafts
(6 or 13) in the inlet (16-17-18).

Compressor according to any of the preceding
claims, characterized in that means are provided
to make the gas to be compressed flow at least par-
tially in the cross direction through the body (19),
towards the geometrical axis of rotation of this body
(19).

Compressor according to claim 9, characterized in
that the above-mentioned means contain at least
one plate (24) which at least partly covers the side
of the body (19) directed towards the incoming gas
to be compressed.

Compressor according to claim 10, characterized
in that the above-mentioned means contain a plate
(24) which at least partly covers the side of the body
(19) directed towards the incoming gas to be com-
pressed and a plate (25) which partly covers the op-
posite side of the body (19).

Patentanspriiche

1.

Kompressor mit zumindest einer Verdichtungsstufe
und einem Feuchtigkeitsabscheider, wobei die Ver-
dichtungsstufe ein Gehause (1) umfasst, versehen
mit einem Einlass (16-17-18) fir zu komprimieren-
des Gas und einem Auslass (21) und zumindest
zwei in diesem Gehause (1) montierten, zusam-
menwirkenden Kompressorelementen (2 und 3),
wovon zumindest eines ein rotierendes Element ist,
dadurch gekennzeichnet, dass der Einlass
(16-17-18) der Verdichtungsstufe nahezu abge-
schlossen ist durch einen schnell rotierenden Kor-
per (19), hergestellt aus einem Zellmaterial mit of-
fenen Zellen, der einen ausreichend niedrigen Stro-
mungswiderstand hat, um dieses Gas durchzulas-
sen, der jedoch Feuchtigkeitspartikel und andere

10

15

20

25

30

35

40

45

50

55

10.

Partikel zurlickhalt und sie radial wegschleudert,
welcher Kérper (19) in dem Geh&duse (1) eingebaut
ist.

Kompressor gemal Anspruch 1, dadurch gekenn-
zeichnet, dass der Einlass (16-17-18) sich Gber ei-
ne Welle (13) erstreckt, womit das rotierende Kom-
pressorelement (3) im Gehause (1) gelagertist, und
dass der Kérper (19) an dieser Welle (13) befestigt
ist.

Kompressor gemaR Anspruch 1 oder 2, dadurch
gekennzeichnet, dass der Kérper (19) sichin einer
Kammer (16) befindet, die aus einer Verbreiterung
des Einlasses (16-17-18) besteht.

Kompressor gemafl Anspruch 3, dadurch gekenn-
zeichnet, dass ein kleiner Abfuhrkanal (20) mit der
Kammer (16) verbunden ist.

Kompressor gemal einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, dass der Korper (19)
die Form einer Scheibe hat.

Kompressor gemaf einem der Anspriiche 1 bis 5,
dadurch gekennzeichnet, dass der Kdrper (19)
aus Metall, Kunststoff oder Keramikmaterial gefer-
tigt ist.

Kompressor gemal Anspruch 6, dadurch gekenn-
zeichnet, dass der Korper (19) hergestellt wurde,
indem zunéachst Kunststoffschaum mit offenen Zel-
len auf galvanische Weise mit Metall beschichtet
wurde oder indem er mit Keramikmaterial beschich-
tet wurde und indem anschliefRend der Kunststoff-
schaum thermisch entfernt wurde.

Kompressor gemaf einem der Anspriiche 1 bis 7,
dadurch gekennzeichnet, dass er ein Schrauben-
verdichter ist und dass die Verdichtungsstufe zwei
rotierende schraubenférmige Kompressorelemen-
te (2 und 3) umfasst, die an beiden Enden eine Wel-
le (6-7-12-13) aufweisen, womit sie im Gehause (1)
gelagert sind, und dass der Kérper (19) an einer die-
ser Wellen (6 oder 13) im Einlass (16-17-18) mon-
tiert ist.

Kompressor gemafl einem der vorgenannten An-
spruche, dadurch gekennzeichnet, dass Mittel
vorgesehen sind, um das zu komprimierende Gas
zumindest teilweise in Querrichtung durch den Kér-
per (19) strdbmen zu lassen, zur geometrischen Ro-
tationsachse dieses Korpers (19) hin.

Kompressor gemal Anspruch 9, dadurch gekenn-
zeichnet, dass die oben erwdhnten Mittel zumin-
dest eine Platte (24) umfassen, die die zu dem ein-
tretenden, zu komprimierenden Gas gerichtete Sei-
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te des Korpers (19) zumindest teilweise abdeckt.

Kompressor gemafR Anspruch 10, dadurch ge-
kennzeichnet, dass die oben erwdhnten Mittel ei-
ne Platte (24) umfassen, die die zu dem eintreten-
den, zu komprimierenden Gas gerichtete Seite des
Kérpers (19) zumindest teilweise abdeckt, und eine
Platte (25), die die gegenuberliegende Seite des
Korpers (19) teilweise abdeckt.

Revendications

Compresseur comprenant au moins un étage de
compresseur et un séparateur d'humidité, par le-
quel I'étage de compresseur contient un logement
(1) muni d'une entrée (16 - 17 - 18) pour le gaz a
comprimer et d'une sortie (21), et au moins deux
éléments de compresseurs coopérants (2 et 3)
montés dans ce logement (1), dont au moins un est
un élément rotatif, caractérisé en ce que l'entrée
(16 - 17 - 18) de I'étage de compresseur est fermée
en pratique de maniére hermétique a l'aide d'un
corps a rotation rapide (19) constituée d'une matie-
re cellulaire comprenant des alvéoles ouvertes, qui
posséde une résistance suffisamment faible a
I'écoulement pour que le gaz a comprimer puisse
le traverser, mais qui retient les particules d'humi-
dité et d'autres particules et les élimine par projec-
tion en direction radiale, ledit corps (19) étant incor-
poré dans le logement (1).

Compresseur selon la revendication 1, caractérisé
en ce que I'entrée (16 - 17 - 18) s'étend par-dessus
un arbre (13) avec lequel I'élément de compresseur
rotatif (3) est monté sur palier dans le logement (1),
et en ce que le corps (19) est fixé a cet arbre (13).

Compresseur selon la revendication 1 ou 2, carac-
térisé en ce que le corps (19) est situé dans une
chambre (16) qui est constituée d'un élargissement
de l'entrée (16 - 17 - 18).

Compresseur selon la revendication 3, caractérisé
en ce qu'un petit conduit de décharge (20) est rac-
cordé a la chambre (16).

Compresseur selon I'une quelconque des revendi-
cations 1 a 4, caractérisé en ce que le corps (19)
prend la forme d'un disque.

Compresseur selon I'une quelconque des revendi-
cations 1 a 5, caractérisé en ce que le corps (19)
est réalisé en métal, en une matiére synthétique ou
en une matiére céramique.

Compresseur selon la revendication 6, caractérisé
en ce que le corps (19) est réalisé en recouvrant
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10.

1.

d'abord de métal par galvanoplastie une mousse
synthétique comprenant des alvéoles ouvertes ou
bien en recouvrant ladite mousse avec une matiére
céramique et en retirant par la suite la mousse syn-
thétique par voie thermique.

Compresseur selon I'une quelconque des revendi-
cations 1 a 7, caractérisé en ce qu'il s'agit d'un
compresseur du type a vis et en ce que |'étage de
compresseur comprend deux éléments de com-
presseurs rotatifs du type a vis (2 et 3) qui posse-
dentunarbre (6 -7-12-13) aleurs deux extrémités
avec lequel ils sont montés sur paliers dans le lo-
gement (1), et en ce que le corps (19) est monté
sur un de ces arbres (6 ou 13) dans I'entrée (16 -
17 - 18).

Compresseur selon I'une quelconque des revendi-
cations précédentes, caractérisé en ce qu'on pré-
voit des moyens pour faire en sorte que le gaz qui
doit étre comprimé s'écoule au moins en partie en
direction transversale a travers le corps (19), a
proximité de I'axe géométrique de rotation dudit
corps (19).

Compresseur selon la revendication 9, caractérisé
en ce que les moyens susmentionnés contiennent
au moins une plaque (24) qui recouvre au moins en
partie le coté du corps (19) tourné vers le gaz en-
trant & comprimer.

Compresseur selon la revendication 10, caractéri-
sé en ce que les moyens susmentionnés contien-
nent une plaque (24) qui recouvre au moins en par-
tie le c6té du corps (19) tourné vers le gaz entrant
acomprimer et une plaque (25) quirecouvre en par-
tie le coté opposé du corps (19).
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