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(57) The disclosure relates to a separator operating
fluid module (1) comprising: a cylinder (2) comprising a
housing (10) enclosing a cylinder space (4) for holding a
fluid (6), the cylinder (2) further comprising at least one
opening (8) in the housing (10) for receiving and evac-
uating the fluid (6) to and from the cylinder space (4); a
piston (12) arranged in the cylinder space (4), which
piston (12) is arranged to be movable between a first
end position (14) and a second end position (16) in the
cylinder space (4); a piston rod (18) connected to the
piston (12); and an actuator (20) connected to the piston
rod (18), which actuator (20) is configured to move the
piston (12) between the first end position (14) and the
second end position (16) in the cylinder space (4). The
actuator (20) is an electrically driven actuator. The dis-
closure further relates to a centrifugal separator inter-
mittent dischargesystem (30) andacentrifugal separator
(32).
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Description

Technical field

[0001] The present disclosure relates to a separator
operating fluid module, a centrifugal separator intermit-
tent discharge system and a centrifugal separator. More
specifically, the disclosure relates to a separator operat-
ing fluid module, a centrifugal separator intermittent dis-
charge system and a centrifugal separator as defined in
the introductory parts of the independent claims.

Background art

[0002] Separator operating fluid modules are used
together with a centrifugal separator intermittent dis-
charge system for opening and closing sludge outlets
in a centrifuge bowl of a centrifugal separator.
[0003] Centrifugal separators are generally used for
separation of liquids and/or for separation of solids froma
liquid. During operation, liquid mixture to be separated is
introduced into a rotating centrifuge bowl and heavy
particles or denser liquid, usually water, accumulates
at the periphery of the rotating centrifuge bowl whereas
less dense liquid accumulates closer to the central axis of
rotation. This allows for collection of the separated frac-
tions, e.g. at sludge outlets arranged at the periphery and
close to the rotational axis, respectively. The accumu-
lated sludge at the periphery of the rotating centrifuge
bowl is discharged from the rotating centrifuge bowl by a
sludge discharge by opening the sludge outlets. Pres-
surized fluid, such as water, is used to opening of the
sludge outlets. The fluid is pressurized by a separator
operating fluid module and is conveyed to the centrifugal
separator intermittent discharge system for opening and
closing the sludge outlets. The fluid is pressurized in the
separator operating fluid module by a pneumatically
controlled actuator and the opening and closing of the
sludge outlets for only a fraction of a second results in a
partial or complete emptying of the content in the rotating
centrifuge bowl.
[0004] The document EP4101543 A1 discloses a cen-
trifugal separator provided with an intermittent discharge
system for discharging a separated sludge phase from a
centrifuge bowl of the centrifugal separator. Hydraulic
fluid is supplied to the intermittent dischargesystembyan
operating water module (OWM), which is pneumatically
controlled by air pressure.

Summary

[0005] The known separator operating watermodules,
which are actuated with pressurized air are energy con-
suming. The efficiency to create pressurized air and
distributing the pressurized air in the overall system is
low. The pneumatic system needs complicated and ex-
pensive control systems to achieve accurate control of
the opening and closing of the sludge outlets and thus to

achieve a predetermined volume of a partial emptying of
thecontent in the rotatingcentrifugebowl. Thepneumatic
system also needs a large space for housing different
components related to the system, such as pumps,
pressurized air tanks, pipes and control valves.
[0006] There is thus a need for an improved separator
operating fluid module. Further, there is a need of a
centrifugal separator intermittent discharge system and
a centrifugal separator comprising such an improved
separator operating fluid module.
[0007] Despite known solutions in the field, it would be
desirable to develop a separator operating fluid module,
which overcome or alleviate at least some of the draw-
backs of the prior art. Further, it would be desirable to
develop a centrifugal separator intermittent discharge
system and a centrifugal separator comprising such an
improved separator operating fluid module, which over-
come or alleviate at least some of the drawbacks of the
prior art.
[0008] It is an object of the present disclosure to miti-
gate, alleviate or eliminate one or more of the above-
identified deficiencies and disadvantages in the prior art
and solve at least the above-mentioned problem.
[0009] An objective of the present invention is thus to
achieve a separator operating fluid module with in-
creased efficiency.
[0010] A further objective of the present invention is to
achieve a separator operating fluid module which can be
controlled by an ordinary control system.
[0011] A further objective of the present invention is to
achieve a separator operating fluid module which can
achieveaccurate control of theopeningandclosingof the
sludge outlets of a centrifugal separator.
[0012] A further objective of the present invention is to
achieve a separator operating fluid module, which a
needs a small space and can be arranged in a stand of
the centrifugal separator.
[0013] These objectives are achieved with the above-
mentioned separator operating fluidmodule according to
theappendedclaims.Theseobjectivesareachievedwith
acentrifugal separator intermittent dischargesystemand
a centrifugal separator comprising such a separator op-
erating fluid module.
[0014] According to a first aspect there is provided a
separator operating fluid module comprising a cylinder
comprising a housing enclosing a cylinder space for
holding a fluid, the cylinder further comprising at least
one opening in the housing for receiving and evacuating
the fluid to and from the cylinder space; a piston arranged
in the cylinder space, which piston is arranged to be
movable between a first end position and a second
endposition in the cylinder space; a piston rod connected
to thepiston; andanactuator connected to thepiston rod,
which actuator is configured to move the piston between
the first end position and the second end position in the
cylinder space. The actuator is an electrically driven
actuator. This separator operating flowingmodule is thus
actuated with an electrically driven actuator instead of an
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actuator driven by pressurized air. Such amodification of
theseparator operatingflowingmodulewill result ina less
energy consuming module. The efficiency increases
since the power distributed to the separator operating
flowing module is electricity instead of pressurized air.
The separator will be more precisely controlled by the
electrically driven actuator of the separator operating
flowing module, without the need of complicated and
expensive control systems, especially when a predeter-
mined volume of a partial emptying of the content in a
rotating centrifuge bowl of the separator should be per-
formed. The electrically driven actuator will also reduce
the overall space required for mounting the separator
operating flowing module at the separator, since the
actuator and also electrically components for supporting
the actuator are designed with small dimensions.
[0015] The actuator may comprise an electrical motor.
The electrical motor can be designed with small dimen-
sions and still be strong enough to actuate the piston rod
for moving the piston between the first end position and
the second end position in the cylinder space and thus
receivingandevacuating thefluid toand from thecylinder
space. The electricalmotor provides for a simple installa-
tion of the separator operating fluid module at the se-
parator due to small space requirements.
[0016] The actuator may be an electrical liner motor.
Since the piston rod and the piston driven by the actuator
have reciprocating motions, the electrical liner motor
does not need any transmission to transform the motion
from themotor to thepiston. Theelectrical linermotor can
be connected directly to the piston rod for reciprocating
the piston in the cylinder, which reduces the dimensions
of the separator operating fluid module. Further, the
piston rod may be a component of the electrical motor.
[0017] The actuator may be an electrohydraulic motor.
Such electrohydraulic motor connected to the piston rod
canbedesignedwith small dimensionsand still be strong
enough to transmit large forces to the piston.
[0018] The actuator may be connected to a control
device configured to control the actuator to move the
piston. Utilizing an electrically controlled separator oper-
ating water module with an electrically driven actuator
may result in an efficient energy consumption and new
advances for controlling the separator operating water
module. The control device can be programmed to in-
struct the separator operating fluid module to perform
repeatable discharges of separated sludge with exactly
same volume. This results in an increased quality of the
separated product. Further, the volume of discharged
sludge can be determined when performing repeatable
discharges of separated sludge with exactly same vo-
lume. During cleaning in place, CIP, with a complete
discharge of the separator bowl at regular cleaning inter-
vals, a cleaning liquidmay be introduced into the separa-
tor bowl. The control device thereafter instructs the se-
parator operating fluid module to perform repeatable
discharges of the cleaning liquid through sludge outlets
of the separator bowl.

[0019] The control devicemay be configured to control
the actuator to move the piston to a predetermined posi-
tion between the first end position and the second end
position in the cylinder space. Such controlling of the
actuator may result in a complete discharge of the se-
parator. Further, such complete discharge of the separa-
tor can be performed at regular intervals for cleaning in
place of the separator.
[0020] The control devicemay be configured to control
the actuator to move the piston from the first end position
to the predetermined position between the first end posi-
tion and second end position in the cylinder space and
back to the first end position in a predetermined period of
time. Such configuration of the control device make it
possible to perform a partial discharge of separated
sludge. Further, repeatable discharges of separated
sludge with exactly same volume will be possible. Also,
the volume of discharged sludge can be determined.
[0021] Theseparator operating fluidmodulemaybean
operating water module and the fluid to be held in the
cylinder space is water. Water is incompressible and is
easy to handle. Unpolluted water can be wasted without
the need of cleaning.
[0022] According to a second aspect there is provided
a centrifugal separator intermittent discharge system.
The system is configured to be supplied by fluid from
the separator operating fluidmodule according to the first
aspect. The intermittent discharge system is configured
to open and close sludge outlets. The intermittent dis-
charge system may comprise an operating slide that is
movable between a closed position, in which the sludge
outlets are closed, and an open position, in which the
sludge outlets are open. Keeping the operating slide in a
closed position may be effected by supplying fluid via at
least on channel to a closing chamber between the
operating slide and the frame in order to hold the operat-
ing slide in the closedposition. The intermittent discharge
system may further comprise an opening chamber, to
which hydraulic fluid is supplied when to change the
operating slide to its open position. The intermittent dis-
charge systemmay thus comprise sludge outlets and an
operating slide arranged within the centrifuge bowl to
open and close the sludge outlets.
[0023] According to a third aspect there is provided a
centrifugal separator comprising a rotatable centrifuge
bowl with sludge outlets. The separator comprises the
intermittent discharge system arranged for opening and
closing the sludge outlets according to the second as-
pect.
[0024] The centrifugal separator may be used for se-
paration of liquids and/or for separation of solids from a
liquid. A liquid mixture to be separated is introduced into
the rotating centrifugebowl andheavyparticlesor denser
liquid and/particles accumulates at the periphery of the
rotating centrifuge bowl. Less dense liquid accumulates
closer to the central axis of rotation. Separated and
accumulated sludge at the periphery of the rotating cen-
trifuge bowl is discharged from the rotating centrifuge
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bowlbyasludgedischargebyopening thesludgeoutlets.
Fluid from the separator operating fluid module provides
to the intermittent discharge system is used to opening of
the sludge outlets. A complete emptying of the content in
the rotating centrifuge bowl may be performed when
opening the sludge outlets. The opening and closing of
the sludge outlets for only a short period of time may
result in a partial or complete emptying of the content in
the rotating centrifuge bowl.
[0025] The separator operating fluid module may be
integrated in a stand of the separator. The standmay rest
on a surface, such as a floor, and configured to support
the rotatable centrifuge bowl. The separator operating
fluid module need a small space and can therefore be
arranged in a stand of the centrifugal separator. There-
fore, the separator operating fluid module may be an
integrated component together with the overall compo-
nents of the centrifugal separator.
[0026] Effects and features of the second and third
aspects are to a large extent analogous to those de-
scribed above in connection with the first aspect. Embo-
diments mentioned in relation to the first aspect are
largely compatible with the second and third aspects.
[0027] The present disclosure will become apparent
from the detailed description given below. The detailed
description and specific examples disclose preferred
embodiments of the disclosure byway of illustration only.
Those skilled in the art understand from guidance in the
detailed description that changes andmodifications may
be made within the scope of the disclosure.

Brief descriptions of the drawings

[0028] The above objects, as well as additional ob-
jects, features and advantages of the present disclosure,
will be more fully appreciated by reference to the follow-
ing illustrative and non-limiting detailed description of
example embodiments of the present disclosure, when
taken in conjunction with the accompanying drawings.

Fig. 1 schematically illustrates a section view of
separator operating fluid module according to an
example;

Fig. 2 schematically illustrates a section view of a
centrifugal separator according to an example; and

Fig. 3 schematically illustrates a section view of a
centrifuge bowl according to an example.

Detailed description

[0029] 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.
[0030] Fig. 1 schematically illustrates a section view of
separator operating fluid module 1 according to an ex-
ample. The separator operating fluid module 1 compris-
ing a cylinder 2, which comprises a housing 10 enclosing
a cylinder space 4 for holding a fluid 6. The cylinder 2
further comprising an opening 8 in the housing 10 for
receiving and evacuating the fluid 6 to and from the
cylinder space 4. The opening 8 is configured to be
connected to a centrifugal separator intermittent dis-
charge system 30, which is schematically indicated in
fig. 1, but will be explained more in detail below. A piston
12 is arranged in the cylinder space 4, which piston 12 is
arranged to be movable between a first end position 14
and a second end position 16 in the cylinder space 4. A
piston rod 18 is connected to the piston 12. Further, the
separator operating fluidmodule 1 is connected to a fluid
reservoir 17, such as container with fluid 6 or a commu-
nity water system, which communicates with the cylinder
space 4. A regulator 19 or a check valve can be arranged
between the reservoir 17 and the cylinder space 4. An
actuator 20 is connected to the piston rod 18. The ac-
tuator 20 is configured tomove the piston 12 between the
first end position 14 and the second end position 16 in the
cylinder space 4. The actuator 20 is an electrically driven
actuator. The actuator 20 may comprise an electrical
motor 22, which may be an electrical liner motor 22 or
an electrohydraulic motor 24. The actuator 20 is con-
nected to a control device 26 configured to control the
actuator 20 to move the piston 12. The control device 26
is configured to control the actuator 20 tomove the piston
12 to a predetermined position 28 between the first end
position 14 and the second end position 16 in the cylinder
space4. Thecontrol device 26 is configured to control the
actuator 20move the piston 12 from the first end position
14 to the predetermined position 28 between the first end
position 14 and second end position 16 in the cylinder
space 4 and back to the first end position 14 in a pre-
determined period of time. The separator operating fluid
module 1 may be an operating water module OWM and
the fluid 6 to be held in the cylinder space 4may bewater.
[0031] Figure 2 schematically illustrates a section view
of a centrifugal separator 32 according to an example.
The separator operating fluidmodule 1 according to fig. 1
is connected to the centrifugal separator 32. The centri-
fugal separator 32 comprises a centrifuge bowl 34 which
is arranged to rotate around an axis of rotation 42 by
means of a spindle 44. The spindle 44 is supported in a
stationary frame 45 in a bottom bearing 46 and a top
bearing 48. The centrifuge bowl 34 is attached the upper
portion of the spindle 44 and forms within itself a separa-
tion chamber in which centrifugal separation of a liquid
feed mixture takes place during operation.
[0032] The spindle 44 is in this example a hollow
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spindle for introducing the liquid feed mixture to an inlet
52 of the centrifuge bowl 34. The centrifuge bowl 34
further comprises a liquid outlet 54 for discharging a
separated liquid light phase and a liquid outlet 56 for
discharging a liquid heavy phase. The liquid light phase
outlet 54 is arranged at a smaller radius than the liquid
heavy phase outlet 56. There is further a stationary outlet
pipe 58 connected to the liquid light phase outlet 54 for
receiving the separated liquid light phase, and a station-
ary outlet pipe 60 connected to the liquid heavy phase
outlet 56 for receiving the separated liquid heavy phase.
[0033] The centrifuge bowl 34 further comprises
sludge outlets 36 for discharging a separated sludge
phase to a surrounding space 62,which is sealed relative
the surroundings of the frame 45 and in which the cen-
trifuge bowl 34 is arranged. The sludge outlets 36 takes
the form of a set of intermittently openable sludge outlets
36 arranged at the outer periphery of the centrifuge bowl
34, for discharge of sludge froma radially outer portion of
a separation space 65 (fig. 3) to the surrounding space
62. The sludge outlets may form part of an intermittent
discharge system 30, which also comprises an axially
movable operating slide 64 (fig. 3) arranged in the cen-
trifuge bowl 34.
[0034] The centrifugal separator 32 further comprises
a drive motor 66 configured to rotate the centrifuge bowl
34 in relation to the frame 45 around the axis of rotation
42.
[0035] The separator operating fluid module 1 is inte-
grated in a stand 38 of the separator 32. The centrifugal
separator intermittent discharge system30 is suppliedby
fluid 6 from the separator operating fluid module 1.
[0036] Fig. 3 schematically illustrates a section view of
a centrifuge bowl according to an example. The separa-
tion space 65 within the centrifuge bowl 34 is provided
with a stack 74 of separation discs in order to achieve
effective separation of the liquid feed mixture. The stack
74 is arranged on a distributor 76 which guides the liquid
feedmixture from the inlet 52 to the separation space 65.
[0037] The opening of the sludge outlets 36 of the
intermittent discharge system 30 is controlled by means
of an operating slide 80 actuated by operating water in a
channel 82, as known in the art. In the position shown in
fig. 3, the operating slide 80, also called a sliding bowl
bottom, abuts sealingly at its periphery against the upper
part of the centrifugebowl 34, thereby closing the separa-
tion space 65 from connection with the sludge outlets 36,
which are extending through the centrifuge bowl 34.
[0038] The operating slide 80 is movable between a
closed position, shown in Fig. 3, in which the sludge
outlets 36 are closed, and an open position, in which
sludge outlets 36 are open.
[0039] A closing chamber (not shown) is provided be-
tween below the operating slide 80. During operation, the
closing chamber may contain fluid 6, such as water,
acting on the operating slide 80 to close the outlets.
The draining of the fluid 6 from the closing chamber,
and thereby opening of the sludge outlets 36, is initiated

by introducing fluid 6, such as water, to the intermittent
discharge system 30 via pipes 84 from the separator
operating fluid module 1.
[0040] Supply of fluid 6 into the intermittent discharge
system 30 starts the opening of drainage nozzles for
drainage of the fluid 6 from the closing chamber. This
will in turn cause the operating slide 80 tomove to a lower
position so that sludge is discharged through sludge
outlets 36. When the fluid 6 has been drained from the
closing chamber, the operating slide 80 is againmoved to
an upper position to close the sludge outlets 36.
[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. A separator operating fluid module (1) comprising: a
cylinder (2) comprising a housing (10) enclosing a
cylinder space (4) for holding a fluid (6), the cylinder
(2) further comprising at least one opening (8) in the
housing (10) for receiving and evacuating the fluid
(6) to and from the cylinder space (4); a piston (12)
arranged in the cylinder space (4), which piston (12)
is arranged to be movable between a first end posi-
tion (14) and a second end position (16) in the
cylinder space (4); a piston rod (18) connected to
thepiston (12); andanactuator (20) connected to the
piston rod (18), which actuator (20) is configured to
move the piston (12) between the first end position
(14) and the second end position (16) in the cylinder
space (4), characterized in that the actuator (20) is
an electrically driven actuator.

2. The module (1) according to claim 1, wherein the
actuator (20) comprises an electrical motor (22).

3. Themodule (1) according to any one of claims 1 and
2, wherein the actuator (20) is an electrical liner
motor (22).

4. The module (1) according to any one of the preced-
ing claims 1 and 2, wherein the actuator (20) is an
electrohydraulic motor (24).

5. The module (1) according to any one of the preced-
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ing claims, wherein the actuator (20) is connected to
a control device (26) configured to control the ac-
tuator (20) to move the piston (12).

6. The module (1) according to claim 5, wherein the
control device (26) is configured to control the ac-
tuator (20) to move the piston (12) to a predeter-
mined position (28) between the first end position
(14) and the second end position (16) in the cylinder
space (4).

7. The module (1) according to claim 6, wherein the
control device (26) is configured to control the ac-
tuator (20) move the piston (12) from the first end
position (14) to the predetermined position (28) be-
tween the first end position (14) and second end
position (16) in the cylinder space (4) and back to
the first end position (14) in a predetermined period
of time.

8. The module (1) according to any one of the preced-
ing claims, wherein the separator operating fluid
module (1) is an operating water module (OWM)
and the fluid (6) to be held in the cylinder space
(4) is water.

9. A centrifugal separator intermittent discharge sys-
tem (30), characterized in that the system (30) is
configured tobesuppliedbyfluid (6) fromaseparator
operating fluid module (1) according to claim 1.

10. A centrifugal separator (32) comprising a rotatable
centrifuge bowl (34) with sludge outlets (36), char-
acterized in that the separator (32) comprises an
intermittent discharge system (30) according to
claim 9 arranged for opening and closing the sludge
outlets (36).

11. The separator (32) according to claim 10, wherein
the separator operating fluidmodule (1) is integrated
in a stand (38) of the separator (32).
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