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(57) Compressor with at least one compressor
stage and a moisture separator, whereby the compres-
sor 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 elements (2
and 3) mounted in this housing (1) of which at least one
is a rotating element, characterized in that the inlet

Compressor with at least one compressor stage and a moisture separator

(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 sufficiently low flow resistance
for the gas to be compressed in order to let the gas
through, but which retains moisture particles and other
particles and flings them away radially, which body (19)
is incorporated in the housing (1).
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Description

The present invention concerns a compressor with
at least one compressor stage and a moisture separator,
whereby the compressor stage contains a housing pro-
vided with an inlet for gas to be compressed and an out-
let and at least two cooperating compressor elements
mounted in this housing of which at least one is a rotat-
ing element.

In a multi-stage compressor, the gas which is com-
pressed 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 con-
densed in the shape of moisture particles which are car-
ried along by the gas to the next compressor stage.

In order to prevent that these moisture particles end
up in the next compressor stage, a moisture separator
is usually placed between the intercooler and the sub-
sequent compressor stage in the known compressors.

However, these separate moisture separators oc-
cupy a lot of space, they are relatively expensive and
have a limited separation output.

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

The present invention aims a compressor which ex-
cludes the above-mentioned and other disadvantages
and which makes it possible to efficiently separate mois-
ture from the gas to be compressed with a simple, com-
pact design and in a relatively cheap manner.

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.

Such bodies are already used for separating water
from a flow of air, but in individual separators.

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.

At the height of said body, the inlet may have a wid-
ening forming a chamber in which the flung-away mois-
ture is collected.

In order to better explain the characteristics of the
invention, the following preferred embodiment of a com-
pressor with at least one compressor stage and a mois-
ture separator according to the invention is described
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;
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figure 2 represents the part which is indicated with
F2infigure 1, but with reference to another embod-
iment.

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.

In view of the design, the housing 1 consists of var-
ious parts which are fixed to one another by means of
for example bolts.

The housing 1 circumscribes an inner space 4 in
which the rotating compressor elements 2 and 3 are sit-
uated.

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

The shaft 6 is supported on a bearing 8 which is
mounted in the housing 1 and it is connected to a driving
motor which is not represented infigure 1, either directly
or by means of a transmission.

The shaft 7 is bearing-mounted in a ball bearing 9
which is incorporated in the housing 1. On the outside
of this ball bearing 9, a ring 10 is clamped on the shaft 7.

In an analogous manner, the rotating compressor
element 3 contains a helical body 11 and a shaft 12, 13
respectively on both ends thereof.

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

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

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.

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 out-
side of the housing 1.

In the chamber 16 is fixed a body 19 in the shape
of around disc, made of cellular material with open cells,
on the elongated end 13A of the shaft 13.

The diameter of the body 19 is smaller than the di-
ameter of the chamber 16 but larger than the diameter
of the part 18 of the inlet 18-19-20, which is almost en-
tirely sealed by the body 19.

The body 19 has a sufficiently low flow resistance
in order to let the gas to be compressed, in particular
air, through.

This body 19 preferably consists of a hard foam
made of synthetic material, metal or ceramic material.

A very suitable material for the body 19 is a metal
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foam made by depositing a metal layer, for example
nickel or nickel chromium, by means of a galvanic proc-
ess on a polyurethane foam and by subsequently re-
moving 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.

To the chamber 16 is connected a little discharge
duct 20 which extends outside the housing 1.

Through the housing 1, an outlet 21 for the com-
pressed gas extends on the opposite side of the inlet
16-17-18.

The working of the compressor is simple and as fol-
lows.

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.

The gas to be compressed, which is possibly al-
ready 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.

This gas to be compressed hereby flows through
the rotating body 19 which is entirely incorporated in the
housing 1, where the moisture particles are stopped and
are radially flung out of the body 19.

The direction of flow of the gas to be compressed
is indicated by the arrows 22.

These moisture particles are collected at the bottom
of the chamber 16, which is indicated by the arrows 23,
and they are discharged via the discharge duct 20.

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.

Instead of on the shaft 13 of the compressor ele-
ment 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.

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.

These means consists of a ring-shaped plate 24
which covers the side of the body 19 which is directed
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.

The gas to be compressed flows via the chamber
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.
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The invention is not restricted to screw-type com-
pressors, but it can also be applied to other compres-
sors, preferably with at least one rotating compressor
element upon which the body can be mounted.

The present invention is by no means limited to the
above-described embodiments represented in the ac-
companying drawings; on the contrary, such compres-
sors can be made in all sorts of variants while still re-
maining 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. Compressor according 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 1o 4, char-
acterized in that the body (19) has the shape of a
disc.

6. Compressor according to any of claims 110 5, char-
acterized in that the body (19) is made of metal, syn-
thetic material or ceramic material.

7. 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.
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Compressor according to any of claims 110 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).
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