
(19) *EP004549026A1*
(11) EP 4 549 026 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
07.05.2025 Bulletin 2025/19

(21) Application number: 23207359.3

(22) Date of filing: 02.11.2023

(51) International Patent Classification (IPC):
B04B 1/08 (2006.01) B04B 7/14 (2006.01)

(52) Cooperative Patent Classification (CPC):
B04B 1/08; B04B 7/14

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(71) Applicant: Alfa Laval Corporate AB
221 00 Lund (SE)

(72) Inventors:
• NILSSON, Sven-Åke
646 91 GNESTA (SE)

• THORWID, Peter
172 66 SUNDBYBERG (SE)

(74) Representative: Alfa Laval Attorneys
Alfa Laval Corporate AB
Group Patent
P.O. Box 73
221 00 Lund (SE)

(54) A DISC ARRANGEMENT FOR A CENTRIFUGAL SEPARATOR

(57) The disclosure relates to a disc arrangement (1)
for a centrifugal separator, the disc arrangement (1)
comprises: a truncated cone shaped top disc (4) com-
prising a top circumference (6), a base circumference, an
outer conical surface (10) and an inner conical surface; a

neck device (14) attached to the top circumference (6) of
the top disc (4); and at least three wing elements (18)
connected to the neck device (14). The wing elements
(18) are configured to rest on and extend along the outer
conical surface (10) of the top disc (4).
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Description

Technical field

[0001] The present disclosure relates to a disc ar-
rangement for a centrifugal separator and a centrifugal
separator as defined in the introductory parts of the
independent claims.

Background art

[0002] Centrifugal separators are generally used for
separation of liquids and/or solids froma liquidmixture or
agasmixture.Duringoperation, fluidmixture that is about
to be separated is introduced into a rotating bowl and due
to the centrifugal forces, heavy particles or denser liquid,
such as water, accumulates at the periphery of the rotat-
ing bowlwhereas less dense liquid accumulates closer to
the centre axis of rotation. This allows for collection of the
separated fractions, e.g. by means of different outlets
arranged at the periphery and close to the rotational axis,
respectively. Conical separation discs are stacked in the
rotating bowl at a mutual distance to form interspaces
between themselves. Spacing members on an inner
conical surface of the separation discs form the inter-
spaces between separation discs. The separation discs
are shaped as a truncated cone and can be made of thin
sheet metal. In some separator applications the separa-
tion discs can be made of plastics. The separation discs
are provided with spacing members in order to create
interspaces between the adjacent discs when they are
arranged in a stack in the separator. The disc arranged at
the top of the stack, the top disc, is fixated in place and
abuts the separator bowl. Wing elements can be ar-
ranged on an outer conical surface of the top disc, which
is arranged at the top of the stack. The wing elements
createadistancebetween theouter conical surfaceof the
top disc and the inner surface of the separator bowl.
Depending on the type of separator and if fluids or par-
ticles in fluids are to be separated, fluid passes between
thewingelementsand further to anoutlet of theseparator
bowl. The rotationalmotion of the discs and thus thewing
elements creates fluid pressure of the fluid or gas be-
tween thewingelements,whichpressure results of a flow
of fluid or gas to the outlet. In other separator applica-
tions, the wing elements have the function of creating a
distancebetween theouter conical surfaceof the top disc
and the inner surface of the separator bowl for hygieni-
cally reasons. Thewing elements arewelded to the outer
conical surface of the top disc. The top disc may be
arranged with a larger thickness than the separation
discs. The top disc may be provided with spacing mem-
bers on an inner conical surface in order to create an
interspace between the top disc and the adjacent se-
parator discwhen the top disc is arranged in the top of the
stack of separator discs in the separator.

Summary

[0003] A problem with the solutions of the prior art is
that the known top discs may buckle when the wing
elements are welded to the outer conical surface. Since
the top disc is rotating with high rotational speed, it is
important that the top disc is well balanced. Therefore,
the top disc often must be machined after welding of the
wings in order to achieve the top disc balanced. The
machining of the top disc is time consuming and costly.
In some cases the separator bowlmust bemachined due
to the imbalance in the top disc. A solution in the prior art
to this solution is to increase thesheet thicknessof the top
disc. Thiswill increase the production cost of the top disc.
Further, the increased thickness of the top disc will re-
duce the number of discs in the stack of discs, which
results in a decreased performance of the centrifugal
separator.
[0004] Another problem with the solutions of the prior
art is that the height of the wing elements is fixed due to
the welding joints. In some cases it would be preferred if
the height of the wings could be changed or could be
adjusted in order to change the distance between the
outer conical surface of the top disc and the inner surface
of the separator bowl and thus change or regulate the
flow of fluid or gas between the wing elements.
[0005] A further problem with the solutions of the prior
art is that the number of wing elements welded to the top
disc cannot simply be reduced due to the welding joints.
Reducing or alter the number of wing elements may
change or regulate the flow of fluid between the wing
elements.
[0006] There is thus a need for an improved disc ar-
rangement, which comprises a top disc and wing ele-
ments.
[0007] It is an objective of the present disclosure to
mitigate, alleviate or eliminate one or more of the above-
identified deficiencies and disadvantages in the prior art.
[0008] A further objective is to achieve a disc arrange-
ment, which provide for an improved balance of the top
disc after arranging the wing elements to the top disc.
[0009] A further objective is to achieve a disc arrange-
ment, which comprises a top disc with small sheet thick-
ness.
[0010] A further objective is to achieve a disc arrange-
ment, in which the distance between the outer conical
surface of the top disc and the inner surface of the
separator bowl can be changed.
[0011] A further objective is to achieve a disc arrange-
ment, inwhich thenumber ofwingelements easily canbe
changed.
[0012] This is achieved by the disc arrangement and
the centrifugal separator according to the appended
claims.
[0013] According to a first aspect there is provided a
disc arrangement for a centrifugal separator, the disc
arrangement comprises: a truncated cone shaped top
disc comprising a top circumference, a base circumfer-
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ence, an outer conical surface and an inner conical sur-
face; a neck device attached to the top circumference of
the top disc; and at least three wing elements connected
to the neck device. The wing elements are configured to
rest on and extend along the outer conical surface of the
top disc.
[0014] The disc arrangement may be arranged in a
stack of separation discs in the centrifugal separator. The
centrifugal separator may be configured for separating a
mixture of fluids of different densities from each other.
The centrifugal separator may be configured for separ-
ating particles and a liquid phase from a liquid mixture,
such as a clarifier.
[0015] The top disc may be made from a work piece of
metal, such as a flat, circular disc of metal. Alternatively,
the top disc may be made of plastic. The completed top
discmay have a frustoconical shape, which corresponds
to a truncated cone. The truncated cone shaped top disc
may comprise an openingwith a top circumference at the
top of the truncated cone. The opening at the top of the
top disc may be circular. The base of the truncated cone
shaped top disc may be a circular opening with a base
circumference. The outer conical surface may be
smooth. The inner conical surface may be smooth or
provided with spacing members. The opening at the top
of the separationdiscand the circular openingat thebase
of the top disc are configured to be concentric with a
common center axis.
[0016] Theneck devicemaybeattached to the top disc
by a connection device or a suitable fastener element.
The at least three wing elements may be releasably
connected to the neck device. The wing elements may
be disconnectable from the neck device and replaced by
another type of wing elements. The other type of wing
elements may have a different shape. The other type of
wing elements may have a larger or smaller extension in
the direction of a normal to the outer conical surface. The
neck device may be provided with bores into which the
wing elements extend. The neck devicemay be provided
with protrusions or tabs on which the wing elements are
connected. The neck device may be provided with a
central opening, which is configured to concentric with
the opening at the top of the top disc. The neck device
may be provided with channels, which are axially ar-
ranged in the neck device. The channels in the neck
device are configures to convey the separated fluid flow-
ing on the outer conical surface between the wing ele-
ments and into the channels in the neck device and
further to an outlet of the separator.
[0017] Thewingelementsmaybe configured to rest on
andextendalong theouter conical surfaceof the topdisc.
Thewing elementsmay thus be separable from the outer
surface of the top disc, i.e. not be welded to, or by other
means securely fastened to, the outer surface of the top
disc. Thewing elementsmay have linear contact with the
outer conical surface of the top disc. The number of wing
elementsmay be selected in view of the type of fluid to be
separated and the pressure exerted from the separator

bowl when the disc arrangement is arranged in a stack in
the separator bowl.
[0018] This disc arrangement may need little or no
machining for balancing the disc arrangement. Since
the wings are configured to rest on the outer conical
surface of the top disc and no welding operation is used,
the sheet thickness of the top disc can be reduced. As a
result, the number of separation discs in the stack can be
increased, which increases the performance of the cen-
trifugal separator. Further, since the wing elements are
replaceable, the flow of fluid on the outer conical surface
of the top disc can be controlled and adapted to the fluids
to be separated. Also, the number of wing elements can
easily be changed for regulating the flow of fluid between
the wing elements.
[0019] Each wing element may be a rod with a long-
itudinal extension and be provided with a first end and a
second end, wherein the first end of the wing elements is
connected to the neck device. The rods may be homo-
genousor providedwithacentral bore.Thecross-section
of the rods may be adapted to the fluid to be separated.
The surface of the rods may be smooth or be provided
with indentations or grooves.
[0020] The wing elements may have a cylinder shape.
The cylinder shape of the wing elements may result in a
reduced contact surface between the wing element and
the outer conical surface of the top disc. This will reduce
contamination at the contact area between the wing
elements and the top disc.
[0021] The wing elements may have a circular cross-
section. The circular cross-section reduces the contact
surface between the wing element and the outer conical
surface of the top disc. The circular cross-section sim-
plifies the arrangement of the wing elements on the outer
conical surface of the top disc and the connection to the
neck device.
[0022] The wing elements may extend from the neck
device to aposition adjacent to thebase circumferenceof
the top disc. The wing elements may end at the base
circumference of the top disc. The wing elements may
end at a position on the outer conical surface of the top
disc a distance from the base circumference.
[0023] The wing elements and the neck device may
comprise threads for the connection of thewingelements
with threaded fittings to the neck device. The threaded
connection simplifies the replacement of the wing ele-
ments andmayalso be used to addor reduce the number
of wing elements of the disc arrangement.
[0024] The wing elements may be connected to the
neck device by shrink fittings. The shrink fitting may
reduce contamination into the fitting and thus increase
the hygienic aspects of the arrangement. The shrink
fitting may also be arranged for a replacement of the
wing element. Increasing the temperature of the neck
devise will release the wing elements from the neck
device.
[0025] The wing elements may be configured to be
arranged with equal mutual distances to each other on
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theouter conical surfaceof the topdisc. Theequalmutual
distance between the wing elements will keep the disc
arrangement well balanced. Further, the flow of the se-
parated fluid may be equalized when the distance be-
tween the wing element is equal.
[0026] The second end of each wing element may be
provided with a tapered point. The tapered point will
decrease any disturbance in the fluid flow of the sepa-
rated fluid that flows between the wing elements on the
outer conical surface of the top disc.
[0027] The top disc is configured to be arranged at the
top in a stack of separation discs in the centrifugal se-
parator. The top disc of the disc arrangementmay have a
similar shape as the separation discs in the stack. How-
ever, the topdiscmayhavea lager sheet orwall thickness
than the separation discs in the stack. In somecentrifugal
separator applications the pressure from the separator
bowl on the wing elements and on the top disc of the disc
arrangement is very high. In order to withstand this
pressure the top disc may be provided with an increased
sheet or wall thickness.
[0028] The top disc may comprise spacing members
on the inner conical surface. The spacing members may
be integrated in thematerial of the top disc. Alternatively,
the spacingmembersmay be a separatemember, which
is arranged on the inner conical surface of the top disc.
[0029] According to a second aspect there is provided
a centrifugal separator comprising the disc arrangement
disclosed herein. The centrifugal separator may be con-
figured for separating a mixture of fluids of different
densities from each other. The centrifugal separator
may be configured for separating particles and a liquid
phase from a liquid mixture, such as a clarifier. The
centrifugal separator may comprise a rotatable centri-
fuge bowl in which the separation takes place; a stack of
separation discs arranged in said centrifuge bowl; and
wherein said disc arrangementmay be arranged as a top
disc of said disc stack and in contactwith an inner surface
of said centrifuge bowl. During operation, fluid mixture
that is about to be separated is introduced into the rota-
table centrifuge bowl and due to the centrifugal forces,
heavy particles or denser liquid, accumulates at the
periphery of the rotating bowl whereas less dense liquid
accumulates closer to a centre axis of rotation. The top
disc is configured to be arranged at the top in a stack of
separation discs in the centrifugal separator. The wings
of the disc arrangement may have contact with an inner
surface of said centrifuge bowl.
[0030] The stack of separation discs may be com-
pressed with a compression force when mounted in said
the centrifuge bowl, and wherein said disc arrangement
may be arranged such that said wing elements form an
element for transmitting the compression force to the
compressed stack of separation discs. The top disc of
the disc arrangement may be similar to the other separa-
tion discs in the stack. However, the top disc may have a
lager sheet or wall thickness than the separation discs in
the stack. In some centrifugal separator applications the

pressure from the separator bowl on the wing elements
andon the topdiscof thediscarrangement is veryhigh. In
order to withstand this pressure the top disc is provided
with an increased sheet or wall thickness.
[0031] Additional objectives, advantages and novel
features of the invention will be apparent to one skilled
in the art from the following details, and through exercis-
ing the invention.While the invention is described below,
it should beapparent that the inventionmaynot be limited
to the specifically described details. One skilled in the art,
having access to the teachings herein, will recognize
additional applications, modifications and incorporations
inotherareas,whicharewithin thescopeof the invention.

Brief descriptions of the drawings

[0032] For fuller understanding of the present disclo-
sureand further objects andadvantagesof it, thedetailed
descriptionset out belowshouldbe read togetherwith the
accompanying drawings, in which the same reference
notations denote similar items in the various figures, and
in which:

Fig. 1 schematically illustrates a disc arrangement in
a view of perspective according to an example;

Fig. 2 schematically illustrates a top disc in a view of
perspective according to an example;

Fig. 3 schematically illustrates a cross-section view
of a disc arrangement according to an example;

Fig. 4 schematically illustrates a detail view of the
disc arrangement disclosed in fig. 3;

Fig. 5 schematically illustrates an exploded view of a
disc arrangement according to an example;

Fig. 6 schematically illustrates a disc arrangement in
a view from above according to an example, and

Fig. 7 schematically illustrates a centrifugal separa-
tor according to an example.

Detailed description

[0033] The detailed description with reference to the
examples depicted are to be viewed as examples com-
prising a combination of certain features, which features
have been described in detail above. It is thus to be
understood that additional examples may be achieved
by combining other features into examples not depicted
herein. The figures are to be viewed as examples and not
mutually exclusive combinations. It should also be noted
that all figures shown and described are schematically
represented, wherein generic parts of machinery or si-
milar is not depicted for the sake of simplicity.
[0034] Fig. 1 schematically illustrates a disc arrange-
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ment 1 in a view of perspective according to an example.
The disc arrangement 1 comprises a truncated cone
shaped top disc 4. A neck device 14 is attached to a
top circumference 6 of the top disc 4. Wing elements 18
are connected to the neck device 14. The wing elements
18 are configured to rest on and extend along an outer
conical surface10of the topdisc 4. Thewingelements 18
are configured to be arranged with equal mutual dis-
tances to each other on the outer conical surface 10 of
the top disc 4. The disc arrangement 1 is configured to be
a component of a centrifugal separator 2, which is de-
scribed in connection to fig. 7.
[0035] Fig. 2 schematically illustrates the top disc 4 in a
view of perspective according to an example. The top
disc 4 is shaped as a truncated cone with a top circum-
ference 6, a base circumference 8, an outer conical sur-
face 10 and an inner conical surface 12. The top disc 4
comprises a number of spacingmembers 34 on the inner
conical surface 12. When arranging a top disc 4 over a
separation disc 5 in a stack of separation discs 5 (see fig.
7) the spacingmembers 34will achieve a space between
the inner conical surface 12 of one of the top disc 4 and
the outer conical surface 10 of the separation disc 5.
[0036] Fig. 3 schematically illustrates a cross-section
view of a disc arrangement 1 according to an example.
Each wing element 18 is a rod with a longitudinal exten-
sion and is provided with a first end 20 and a second end
22.Thefirst end20of thewingelementsare connected to
theneckdevice14.Thewingelements18haveacylinder
shape and have a circular cross section. The wing ele-
ments 18 extend from the neck device 14 to a position
adjacent to the base circumference 8 of the top disc 4.
The second end 22 of each wing element 18 is provided
with a tapered or rounded point 30.
[0037] Fig. 4 schematically illustrates a detail view of
the disc arrangement 1 disclosed in fig. 3. The wing
elements 18 and the neck device 14 comprises threads
24 for the connection of the wing elements 18 with
threaded fittings 26 to the neck device 14. Alternatively,
the wing elements 18 are connected to the neck device
14 by shrink fittings 28. The spacing members 34 ar-
ranged on the inner conical surface 12 of the top disc 4
are disclosed in fig. 4. A first sealing element 38 is ar-
ranged between the neck device 14 and the top disc 4.
The first sealing element 38 may be an O-ring. A second
sealing element 40 is arranged at the connection be-
tween eachwing element 18 and the neck device 14. The
second sealing element 40 may be an O-ring.
[0038] Fig. 5 schematically illustrates an exploded
view of a disc arrangement 1 according to an example.
The wing elements 18 are connected to the neck device
14. The wing elements 18 and the neck device 14 can be
connected as a unit to the separation disc 4 after thewing
elements 18 have been attached to the neck device 14.
The first sealing element 38 is disclosed in fig. 5, which is
configured to be arranged between the neck device 14
and the top disc 4.
[0039] Fig. 6 schematically illustrates a disc arrange-

ment 1 in a view from above according to an example.
Twelvewing elements 18 are arrangedwith equalmutual
distances to each other on the outer conical surface 10 of
the top disc 4. However, the disc arrangement 1 can
comprise more or less than twelve wing elements 18.
Preferably, at least three wing elements 18 are arranged
with equal mutual distances to each other on the outer
conical surface 10 of the top disc 4.
[0040] Fig. 7 schematically illustrates a centrifugal se-
parator 2 according to an example. The separator 2
comprises a centrifuge bowl 42 that forms within itself
a separation chamber 44 in which centrifugal separation
of fluids or particles in fluids takes place during operation.
The separation chamber 44 is providedwith a stack 32 of
truncated cone shaped separation discs 5 to facilitate
effective separation. The disc arrangement 1 is a top disc
4, which is configured to be arranged at the top in a stack
32 of separation discs 5 in the centrifugal separator 2.
[0041] The foregoing description of the embodiments
has been furnished for illustrative and descriptive pur-
poses. It is not intended to be exhaustive, or to limit the
embodiments to the variations described. Many modifi-
cations and variations will obviously be apparent to one
skilled in the art. The embodiments have been chosen
and described in order to best explicate principles and
practical applications, and to thereby enable one skilled
in the art to understand the invention in terms of its
various embodiments and with the various modifications
that are applicable to its intended use. The components
and features specified above may, within the framework
of the disclosure, be combined between different embo-
diments specified.

Claims

1. Adiscarrangement (1) for acentrifugal separator (2),
the disc arrangement (1) comprises: a truncated
cone shaped top disc (4) comprising a top circum-
ference (6), a base circumference (8), an outer con-
ical surface (10) and an inner conical surface (12); a
neck device (14) attached to the top circumference
(6) of the top disc (4); and at least three wing ele-
ments (18) are connected to the neck device (14),
characterized in that the wing elements (18) are
configured to rest on and extend along the outer
conical surface (10) of the top disc (4).

2. The disc arrangement (1) according to claim 1,
wherein each wing element (18) is a rod with a
longitudinal extension and is provided with a first
end (20) and a second end (22), wherein the first
end (20) of the wing elements is connected to the
neck device (14).

3. The disc arrangement (1) according to any one of
claims 1 and 2, wherein the wing elements (18) have
a cylinder shape.
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4. Thedisc arrangement (1) according to any oneof the
preceding claims, wherein the wing elements (18)
have a circular-cross section.

5. Thedisc arrangement (1) according to any oneof the
preceding claims, wherein the wing elements (18)
extend from the neck device (14) to a position ad-
jacent to the base circumference (8) of the separa-
tion disc (4).

6. Thedisc arrangement (1) according to any oneof the
preceding claims, wherein the wing elements (18)
and the neck device (14) comprises threads (24) for
the connection of the wing elements (18) with
threaded fittings (26) to the neck device (14).

7. Thedisc arrangement (1) according to any oneof the
claims 1 - 5, wherein the wing elements (18) are
connected to the neck device (14) by shrink fittings
(28).

8. Thedisc arrangement (1) according to any oneof the
preceding claims, wherein the wing elements (18)
are configured to be arranged with equal mutual
distances to each other on the outer conical surface
(10) of the top disc (4).

9. Thedisc arrangement (1) according to any oneof the
preceding claims, wherein the second end (22) of
each wing element (18) is provided with a tapered
point (30).

10. Thedisc arrangement (1) according to any oneof the
preceding claims, wherein the top disc (4) is config-
ured to be arranged at the top in a stack (32) of
separation discs (5) in the centrifugal separator (2).

11. Thedisc arrangement (1) according to any oneof the
preceding claims, wherein the top disc (4) comprises
spacing members (34) on the inner conical surface
(12).

12. A centrifugal separator (2), comprising a disc ar-
rangement (1) according to any one of the preceding
claims.

13. A centrifugal separator (2) according to claim 12,
wherein the centrifugal separator (2) comprises

a rotatable centrifuge bowl (42) in which the
separation takes place;
a stack (32) of separation discs (5) arranged in
said centrifuge bowl (42);
and wherein said disc arrangement (1) is ar-
ranged as a top disc (4) of said disc stack (32)
and in contact with an inner surface of said
centrifuge bowl (42).

14. A centrifugal separator (2) according to claim 13,
wherein the stack (32) of separation discs (5) is
compressed with a compression force when
mounted in said the centrifuge bowl (42),
and wherein said disc arrangement (1) is arranged
such that said wing elements (18) form an element
for transmitting the compression force to the com-
pressed stack (32) of separation discs (5).
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