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(54) Title: CENTRIFUGAL SEPARATOR

(57) Abstract: The invention refers
to a centrifugal separator for cleaning
of a gas containing liquid impurities.
A stationary casing (1) encloses a
separation space (2) and has an inner
wall surface (3) facing the separation
space. An inlet (9) is provided for the
gas to be cleaned. A rotating member
(4) is provided in the separation space
downstream the inlet and arranged
to rotate in a direction (r) of rotation
around an axis (x) of rotation. The

lm

rotating member brings the gas to rota-

\25 tion in the direction (r) of rotation for
separation, by means of centrifugal
forces, of liquid impurities from the

| 42

gas. A gas outlet (10) is provided
downstream the rotating member for
discharge of the cleaned gas. A first
liquid outlet (11) is provided upstream
the gas outlet and downstream the
rotating member for discharge of sepa-
rated liquid impurities and comprises

s
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: at least one outlet hole. A surrounding
ring groove (19) extends outwardly
from the inner wall surface in the
stationary casing and has a surrounding
bottom surface (20), wherein the
outlet hole extends outwardly from the
bottom surface.



WO 2007/094725 A1 | NININI] DA 000 0T 000 00000 00 0
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Centrifugal separator -
THE BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention refers generally to a centrifugal separator for
cleaning of gases from liquid impurities, such as oil p’articles and oil
mist. More specifically, the invention refers to a centrifugal separa-

- tor according to the preamble of claim 1.

SE-C-523 690 discloses such a centrifugal separator which is in-
tended for cleaning of a gas containing liquid impurities in the form
of oil particles and/or oil mist. The gas outlet for the cleaned gas
extends in the known centrifugal separator from a lower part of the
separation space. Immediately above the gas outlet, there is a
shield element which extends into the separation space. Above the
shield element at a distance therefrom, there is a number of outlet
holes for discharge of the separated oil from the separation space.
The separated oil is caught by the inner wall of the separation
space and flows downwardly towards the outlet holes. The tech-
nique disclosed in SE-C-523 690 is based on the phenomenon that
the shield element will create an annular gas cushion immediately
above the shield element, and that this gas cushion will stop up the
downwardly flowing oil at the level of the upper end of the gas cush-
ion and at the level of the outlet holes so that the oil may be dis-
charged through the outlet holes.

The applicant has found out that a part of the downwardly flowing
oil will pass the gas cushion and the shield element, which means
that this part of the oil will follow the cleaned gas out from the cen-
trifugal separator through the gas outlet.

The outlet holes of the known centrifugal separator are equidistantly

located along the periphery of the casing. This means that the oil



10

15

20

25

30

35

WO 2007/094725 : ' PCT/SE2007/050013

that is discharged through the holes has to be collected outside the
casing for the transport to a common outlet.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a centrifugal sepa-

“rator which in an efficient manner is capable of separating liquid

impurities from a gas. Furthermore, it is aimed at a centrifugal sepa-
rator which has a simple construction and which prevents separated
liquid impurities from being remixed with gas before the gas leaves
the centrifugal separator

This object is achieved by the centrifugal separator initially defined,
which is characterized in that it comprises a surrounding ring
groove, which extends outwardly from the inner wall surface in the
stationary casing and has a surrounding bottom surface, wherem
the outlet hole extends outwardly from the bottom surface.

By means of such a ring groove, which extends outwardly from the
wall surface, i.e. into the wall of the stationary casing, liquid impuri-
ties flowing along the inner wall surface will be caught. Liquid impu-
rities move at a relatively high speed in a rotating path along the -
direction of rotation. The liquid impurities will be collected in the
ring groove and flow in the direction of rotation in the ring groove.

According to an embodiment of the invention, the first liquid outiet
also comprises an annular collecting channel, which extends
around the separation space radially outside the ring groove. In
such a way, the separated liquid impurities are collected in an easy
and convenient manner and will thereafter be conveyed away from
the centrifugal separator by means of one single conduit. Advanta-
geously, the outlet hole may extend between the ring groove and
the collecting channel so that the liquid impurities flowing in the di-
rection of rotation in the ring groove in an easy manner can be dis-
charged to the annular collecting channel.
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According to a further embodiment of the invention, the ring groove
has a first limiting wall, which extends downstream the bottom sur-
face between the bottom surface and the inner wall surface,
wherein the outlet hole has an upper point which lies substantially
at the level of the first limiting wall. Consequently, it is ensured that
all liquid impurities flowing in the ring groove will be discharged
through the outlet hole to the annular collecting channel. Advanta-
geously, the first limiting wall may extend substantially in parallel
with a radial plane. |

According to a further embodiment of the invention, the ring groove
has a second limiting wall, which extends upstream the bottom sur-
face between the bottom surface and the inner wall surface. Advan-
tageously, the second limiting wall is inclined in relation to a radial
plane.

According to a further embodiment of the invention, the centrifugal
separator comprises at least one guide vane, which is provided for
guiding the flow of separated liquid impurities through the outlet
hole. Advantageously, the guide vane may extend through the out-
let hole, wherein the liquid impurities in an efficient manner are
conveyed in through the outlet hole and into the annular collecting
channel. The guide vane may advantageously extend in at least one
direction which is inclined outwardly and forwardly in relation to a
tangent to the direction of rotation at the outlet hole. '

According to a further embodiment of the invention, the outiet hole
has in relation to the direction of rotation a forward limiting surface
and a rearward limiting surface, wherein at least one of these limit-
ing surfaces extends in a direction which is inclined outwardly and
forwardly in relation to a tangent to the direction of rotation at the
outlet hole. |

According to a further embodiment of the in.vention, the centrifuga! ’

separator comprises a second liquid outlet, which is provided up-
stream the first liquid outlet. Advantageously, the second liquid out-
let may then form a main outlet and the first liquid outlet a residual
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outlet. Such an arrangement ensures a very good separation of
substantially all liquid impurities from the gas to be cleaned and a
substantially completely clean gas leaving the centnfugal separator
via the gas outlet.

According to a further embodiment of the invention, the second lig-
uid outlet comprises an annular collecting channel, which extends
around the separation space radially outside the inner wall surface.
Furthermore, the second liquid outlet may comprise at least one
outlet hole which extends between the separatlon space and the
annular collecting channel.

According to a further embodiment of the invention, the centrifugal
separator is arranged to be provided in such a way that the axis of
rotation extends substantially vertically, wherein the stationary cas-
ing has an upper end and a lower end and wherein the gas outlet is
provided at the upper end. The second liquid outlet may then be
provided at the lower end, wherein a main part of the liquid impuri-
ties will flow along the inner wall surface down to the second liquid
outlet. A probably smaller part of the liquid impurities will due to the
upwardly flowing gas flow be transported upwardly along the inner
wall surface to the ring groove and the first liquid outlet.

According to a further embodiment of the invention, the separation
space comprises a lower annular end surface, which extends be-
tween the rotating member and the inner wall surface, wherein the
lower end surface is configured to transport liquid impurities radially
outwardly to the second liquid outlet. Furthermore, the centrifugal
separator may comprise a number of guide elements provided on
the lower end surface and arranged to promote said transport. Said
guide elements, seen radially outwardly, are advantageously di-
rected forwardly in the direction of rotation. By means of such in-
clined or in relation to a radial direction sloping guide elements, the
liquid impurities will, thanks to the influence from the gas flow in the
separation space, be conveyed outwardly towards a larger diameter
and thus to the inner wall surface and the second liguid outlet. Said
guide elements may be configured as ribs extending upwardly from
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the lower end surface or as grooves extending downwardly from the
lower end surface.

According to a further embodiment of the invention, the lower end
surface is conical and inclined outwardly and downwardly.

According to a further embodiment of the invention, the rotating
member comprises a number of separating discs.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is now to be explained more closely through a de-

scription of various embodiments disclosed by way of example and
with reference to the drawings attached hereto. ’

Fig 1 discloses a vertical section through a centrifugal separa-
tor according to the invention. -

Fig 2 discloses a cross section along the line lI-ll in Fig 1

Fig 3 discloses a cross section along the line lii-lll in Fig 1.

Fig 4 discloses a view from inside the centrifugal separator

towards an outlet hole of a liquid outlet of the centrifugal
separator in Fig 1.

Fig 5 discloses a section from above through the outlet hole in
Fig 4.

Fig 6 discloses an axial section through a liquid outlet of the
centrifugal separator in Fig 1.

Fig 7 discloses a section through a guide element in the form
of a rib of a surface in the centrifugal separator in Fig 1.

Fig 8 discloses a similar section through a guide element in

the form of a groove.
DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

Fig. 1 discloses a centrifugal separator for cleaning of a gas con-
taining liquid impurities, for instance oil in the form of oil mist or oil
particles, and possibly solid particles. The centrifugal separator
comprises a stationary casing 1, which encloses a substantially
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closed separation space 2. The casing 1 has an inner wall surface
3, which faces the separation space 2. The separation space 2 is
arranged to permit the gas to flow therethrough.

The centrifugal separator also comprises a rotating member 4 which
is provided in the separation space 2 and arranged to rotate in a
direction r of rotation around an axis x of rotation, which also forms
a centre axis through the casing 1. The centrifugal separator is pro-
vided in such a way that the axis x of rotation extends substantially
vertically so that the stationary casing 1 has an upper end 1’ '_and a
lower end 1”. |

The rotating member 4 comprises a spindle member 5, which is
journalled in the casing 1 at the upper end 1’ by means of a bearing -
6, and a number of separating discs 7. In the embodiment dis-
closed, the separating discs 7 are conical and extend obliquely
downwardly and outwardly from the spindle member 5. The inven-
tion is also applicable to rotating members having completely radial
separating discs or separating discs extending in axial planes from
the spindle member 5. The rotating member 4 is driven by means of
a drive member 8, for instance an electrical motor, and is adapted
to bring the gas to rotation in the direction r of rotation for separat-
ing, by means of centrifugal forces, the liquid impurities from the
gas. -

in the embodiment disclosed, the centrifugal separator also com- -
prises an inlet 9 for the gas to be cleaned, a gas outlet 10 for the
cleaned gas, a first liquid outlet 11 for the separated liquid impuri-
ties and a second liquid outlet 12 for the separated liquid impurities.

The inlet 9 is centrally provided and extends through the lower end
1" of the casing 1. The inlet 9 conveys the gas into a central space
15 of the rotating member 4. From this central space 15, the gas is
conveyed radially outwardly to the gaps formed between the sepa-
rating discs 7. The gas outlet 10 is provided at the upper end 1’ of
the casing 1 downstream the rotating member 4. The gas leaving
the gaps between the separating discs 7 thus rotates at a high ro-
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tary speed in the direction r of rotation and will continue this rotat-
ing movement upwardly to the gas outlet 10 where the cleaned gas
leaves the separation space 2.

The first liquid outlet 11 is provided upstream the gas outlet 10 and
downstream the rotating member 4 with respect to the gas flow. The
second liquid outlet 12 is provided at the lower end 1" of the casing
1 and upstream the first liquid outlet 11 with respect to the gas flow.
In the embodiment disclosed, the second liquid outlet 12 forms a
main outlet, which is adapted for discharge of a main part of the lig-
uid impurities, and the first liquid outlet 11 a residual outlet, which is
adapted for discharge of substantially all residual liquid impurities.
It is to be noted that the separated liquid impurities may contain
solid particles which are discharged via the liquid outlets 11 and 12.

The centrifugal separator comprises a surrounding ring groove 19,
which extends outwardly from the inner wall surface 3 and into the
wall of the stationary casing 1. The ring groove 19, see Fig 6, has a
surrounding bottom surface 20. The bottom surface 20 extends
substantially in parallel with the axis x of rotation. The ring groove
19 also has a first, upper limiting wall 21, which extends down-
stream the bottom surface 20 between the bottom surface 20 and
the inner wall surface 3. The first limiting wall 21 extends substan-
tially in parallel with a plane being radial in relation to the axis x of
rotation. The ring groove 19 also has a second, lower limiting wall
22, which extends upstream the bottom surface 20 between the bot-
tom surface 20 and the inner wall surface 3. The second limiting
wall 22 is inclined in relation to a radial plane, and more precisely
radially outwardly and upwardly from the inner wall surface 3. The
ring groove 19 is in the embodiment disclosed provided immediately
below the gas outlet 10 at the level of an upper part of the rotating
member 4. More precisely, the ring groove 19 is located at the level
of the uppermost separating disc 7 and somewhat above the outlet
of the gap formed between the two uppermost separating discs 7.

Furthermore, the centrifugal separator comprises an annular col-
lecting channel 25, which extends around the separation space 2
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radially outside the ring groove 19 in a peripheral direction. In the ,
embodiment disclosed, the collecting channel 25 extends in the wall
of the stationary casing 1 at the level of the ring groove 19.

The first liquid outlet 11 comprises at least one outlet hole 26,
which extends outwardly from the bottom surface 20 and forms a
passage between the ring groove 19 and the collecting channel 25.
In the embodiment disclosed, three such outlet holes 26 are pro-
vided between the ring groove 19 and the collecting channel 25. It

. is to be noted that the centrifugal separator may comprise another

number than the disclosed three outlet holes 26, for instance 1, 2,
4, 5, 6 or more outlet holes 26. Furthermore, each such outlet hole
26 has in the embodiment disclosed an upper point located below
the first limiting wall 21, see Fig 4. ‘

Each outlet hole 26 has, in relation to the direction r of rotation, a -
forward limiting surface 27 and a rearward limiting surface 28, see
Fig 5. At least one of these limiting surfaces 27, 28 extends in a di-
rection, which is inclined outwardly and forwardly in relation to a
tangent of the direction r of rotation at the outlet hole 26 concerned.
In the embodiment disclosed, both the forward limiting surface 27
and the rearward limiting surface 28 are inclined in such a direction.

Each outlet hole 26 also comprises a guide vane 29, which is pro-
vided to guide the flow of the separated liquid impurities through the
outlet hole 26. Such a guide vane 29, which is disclosed more
closely in Fig 4, extends through the outlet hole 26 and more pre-
cisely from an inner end at the level of the inner wall surface 3 to an
outer end located in the collecting channel 25. Each guide vane 29
extends at least in one direction, which is inclined outwardly and
forwardly in relation to a tangent of the direction r of rotation at the
outlet hole 26. Furthermore, each guide vane 29 has in the em-
bodiment disclosed a first inner part 29’, which has a more radial
inclination outwardly than a second outer part 29" of the guide vane
29. It is to be noted that the centrifugal separator also may com-
prise guide vanes having another configuration and another location
for guiding the flow of liquid impurities towards and through the out-
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let holes 26. Especially, the centrifugal separator may comprise one
or several guide vanes 30, which are located upstream the outlet
hole 26 seen in the direction r of rotation. The guide vanes 30 are
provided on the second inclined limiting wall 22 and are inclined
obliquely upwardly in the direction r of rotation. Furthermore, there
may be a guide member 31, which also is located upstream the out-
let hole 26, but provided on the bottom surface 20. The guide mem-
ber 31 extends along the height of the whole bottom surface 20 and
is inclined forwardly and downwardly in the direction of rotation.
The guide member 31 may be configured as a groove, or as a pro-
jecting guide element. The guide member 31 may also be config-
ured in such a way that it merely comprises one limiting surface,
which extends inwardly from the bottom wall 20 whereafter the bot-
tom wall 20 very slowly again reaches its peripheral level. ' o

The second liquid outlet 12 also comprises an annular collecting
channel 40, which extends around the separation space 2 radially
outside the inner wall surface 3. Furthermore, at least one outlet
hole 41 is provided so that it extends between the separation space
3 and the collecting channel 40. In the embodiment disclosed, there
are two such outlet holes 41, see Fig 2. It is to be noted that the
centrifugal separator may comprise another number than the dis-
closed two outlet holes 41, for instance 1, 3, 4, 5, 6 or more outlet
holes 41. The second liquid outlet 12, i.e. the outlet holes 41 are
provided at the lower end 1".

As can be seen in Fig 1, the annular collecting channel 25 of the
first liquid outlet 11 is connected to the annular collecting channel
40 of the second liquid outlet 12 via at least one connecting channel
42, which in the embodiment disclosed extends substantially in par-
allel with the axis x of rotation. It is of course possible to provide
more than one such connecting channel 42. From the annular col-
lecting channel 40 also at least one discharge conduit 43 extends
for discharge of the separated liquid impurities from the centrifugal
separator.
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The centrifugal separator also comprises a lower annular end sur-
face 50, which extends between the rotating member 4 and the in-
ner wall surface 3. The lower end surface 50 is configured to trans-
port liquid impurities radially outwardly to the second liquid outlet
12. The lower end surface 50 is in the embodiment disclosed
slightly conical and inclined outwardly and downwardly, see Fig 1. It
is to be noted, however, that the lower end surface 50 also may be
substantially plannar or even inclined somewhat outwardly and up-
wardly.

Furthermore, the centrifugal separator comprises a number of guide

" elements 51, which are provided on the lower end surface 50 and

arranged to promote the transport of the liquid impurities outwardly
towards the inner wall surface 3 and the outlet holes 41. The guide
elements 51 are, seen radially outwardly, directed forwardly in the
direction r of rotation. The guide elements 51 may be straight or, as -
in the embodiment disclosed, curved. In the embodiment disclosed,
the centrifugal separator has six guide elements 51. However, it is
to be noted that more or less such guide elements 51 may be pro-

vided on the lower end surface 50. The outlet holes 41 adjoin the
lower end surface 50, i.e. the outlet holes 41 have a lower end lo-
cated at the level of the lower end surface at its radially outer pe-

riphery.

in the embodiment disclosed, the guide elements 51 are configured
as ribs, which extend upwardly from the lower end surface 50, see
Fig 7. The guide elements 51 may then have a height from the
lower end surface 50 that it as least approximately 1 mm. The guide
elements 51 may also be configured as grooves extending down-
wardly from the lower end surface 50, see Fig 8. Also in this case,
the guide elements 51 may have a height or a depth of at least ap-
proximately 1 mm from the lower end surface 50. In the embodi-
ment disclosed, there is also a small gap at least between the ra-
dially outer end of the guide elements 51 and the inner wall surface
3 so that the liquid impurities may flow freely on the lower end sur-
face 50 along the inner wall surface 3 to one of the outlet holes 41.
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Each guide element 51 has a first radially inner end 51’ and a sec-
ond radially outer end 51”. The radially outer end 51" is located in
the proximity of but at a distance from the inner wall surface 3 so
that a radially outer passage is formed between the inner wall sur-
face 3 and the radially outer end 51’, see Fig 2. The radially inner
end 51’ is located in the proximity of but at a distance from an an-
nular inner end of the annular surface 50 so that a radially inner
passage is formed between the annular inner end and the radially
inner end 51' of each guide element, see Fig 2.

The centrifugal separator disclosed may for instance be used for
cleaning of gas containing oil in the form of oil particles and/or oil
mist. The gas to be cleaned may then be conveyed via the inlet 9 to
the space 15. Due to the rotation of the rotating member 4, the gas
will also be sucked into the gaps between the separating discs 7,
wherein oil will be attached to these discs 7 and due to the centrifu-
gal force transported outwardly on the discs 7. The oil then leaves
the discs 7 and is thrown against the inner wall surface 3. The oil
will then flow downwardly on the inner wall surface 3 to the lower
end surface 50 and the second liquid outlet 12 where the oil will
flow out through the outlet holes 41 into the collecting channel 40. A
part of the oil, which hits the inner wall surface 3, will, due to the
upward gas flow from the rotating member to the gas outlet 10, be
transported upwardly along the inner wall surface 3. This oil will
flow down into the ring groove 19 and be conveyed into the coliect-
ing channel 25 via the outlet holes 26. From the collecting channel
25, the separated oil is then transported down to the collecting
channel 40. All separated oil is thus transported to this collecting
channel 40, and from there out from the centrifugal separator via
the discharge conduit 43. |

The invention is not limited to the embodiments disclosed, but may
be varied and modified within the scope of the following claims.
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Claims

1. A centrifugal separator for cleaning of a gas containing liquid
impurities, wherein the centrifugal separator comprises :
- a stationary casing (1), which encloses a separation space (2) and
has an inner wall surface (3) facing the separation space (2),
wherein the separation space permits the gas to flow therethrough,

- an inlet (9) for the gas to be cleaned, |

- a rotating member (4), which is provided in the separation space
(2) downstream the inlet (9) with respect to the gas flow and ar-
ranged to rotate in a direction (r) of rotation around an axis (x) of
rotation, wherein the rotating member (4) is adapted to bring the
gas to rotation in the direction (r) of rotation for separation by
means of centrifugal forces of at least a part of the liquid impurities
from the gas, ‘ '

- a gas outlet (10), which with respect to the gas flow is provided
downstream the rotating member (4) for discharge of the cleaned
gas, and :

- a first liquid outlet (11), which is provided upstream the gas outlet
(10) and downstream the rotating member (4) for discharge of the

liquid impurities, and whcih comprises at least one outlet hole (26),

characterized in that

the centrifugal separator comprises a surrounding ring groove (19),
which extends outwardly from the inner wall surface (3) in the sta-
tionary casing (1) and has a surrounding bottom surface (20),
wherein the outlet hole (26) extends outwardly from the bottom sur-
face (20).

2. A centrifugal separator according to claim 1, characterized in
that the first liquid outlet (11) also comprises an annular collecting
channel (25), which extends around the separation space (2) ra-
dially outside the ring groove (19).

3. A centrifugal separator according to claim 2, characterized in
that the outlet hole (26) extends between the ring groove (19) and
the collecting channel (25).
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4. A centrifugal separator according to any one of the preceding
claims, characterized in that the ring groove (19) has a first limiting
wall (21), which extends downstream the bottom surface (20) be-
tween the bottom surface (20) and the inner wall surface (3),
wherein the outlet hole (26) has an upper point which lies substan-
tially at the level of the first limiting wall (21).

5. A centrifugal separator according to claim 4, characterized in
that the first limiting wall (21) extends substantially in parallel with a
radial plane. '

6. A centrifugal separator according to any one of the preceding
claims, characterized in that the ring groove (19) has a second limit-
ing wall (22), which extends upstream the bottom surface (20) be-
tween the bottom surface (20) and the inner wall surface (3).

7. A centrifugal separator according to claim 6, characterized in
that the second limiting wall (22) is inclined in relation to a radial
plane.

8. A centrifugal separator according to any one of the preceding
claims, characterized in that the centrifugal separator comprises at
least one guide vane (29), which is provided to control the flow of
the separated liquid impurities through the outlet hole (26).

9. A centrifugal separator according to claim 8, characterized in
that the guide vane (29) extends through the outlet hole (26).

10. A centrifugal separator according to any one of claims 8 and
9, characterized in that the guide vane (26) extends in at least one
direction, which is inclined outwardly and forwardly in relation to a
tangent to the direction (r) of rotation at the outlet hole (26).

11. A centrifugal separator according to any one of the preceding
claims, characterized in that the outlet hole (26) in relation to the
direction of rotation has a forward limiting surface (27) and a rear-
ward limiting surface (28), wherein at least one of these limiting sur-
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faces (27, 28) extends in a direction, which is inclined outwardly
and forwardly in relation to a tangent to the direction (r) of rotation

~at the outlet hole (26).

12. A centrifugal separator according to any one of the preceding

claims, characterized in that the centrifugal separator comprises a

second liquid outlet (12) which is provided upstream the first liquid
outlet (11).

13. A centrifugal ‘separator according to claim 12, characterized in
that the second liguid outlet (12), forms a main outlet and the first -
liquid outlet (11) forms a residual outlet.

14. A centrifugal separator according to any one of claims 12 and
13, characterized in that the second liquid outlet (12) comprises an
annular collecting channel (40), which extends around the separa-
tion space (2) radially outside the inner wall surface 3).

15. A centrifugal separator according to claim 14, characterized in
that the second liquid outlet (12) comprises at least one outlet hole
(41) which extends between the separation space (3) and the col-
lecting channel (40).

16. A centrifugal separator according to any one of the preceding
claims, characterized in that the centrifugal separator is arranged to
be provided in such a way that the axis (x) of rotation extends sub-
stantially vertically, wherein the stationary casing (1) has an upper
end (1') and a lower end (1) and wherein the gas outlet is provided
at the upper end (1°).

17. A centrifugal separator according to claims 12 and 16, charac-
terized in that the second liquid outlet (12) is provided at the lower
end (17). *

18. A centrifugal separator according to claim 17, characterized in
that the separation space (2) comprises a lower annular end sur-
face (50), which extends between the rotating member (4) and the
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inner wall surface (3), wherein the lower end surface (50) is config-
ured to transport liquid impurities radially outwardly to the second
liquid outlet (12). o

19. A centrifugal separator according to claim 18, characterized in
that the centrifugal separator comprises a number of guide ele-
ments (51) provided on the lower end surface (50) and arranged to
promote said transport. |

20. A centrifugal separator according to claim 19, characterized in
that said guide elements (51) seen radially outwardly are directed
forwardly in the direction (r) of rotatiqn.

21. A centrifugal separator according to any one of claims 19 and
20, characterized in that said guide elements (51) are configured as
ribs which extend upwardly from the lower end surface (50).

22. A centrifugal separator according to any one of claims 19 and
20, characterized in that said guide elements (51) are configured as
grooves extending downwardly from the lower end surface (50).

23. A centrifugal separator according to any one of claims 18 to
23, characterized in that the lower end surface (50) is conical and
inclined outwardly and downwardly.

24. A centrifugal seharator according to any one of the preceding
claims, characterized in that the rotating member (4) comprises a
number of separating discs (7).
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