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(54) METHOD FOR OPERATING A CENTRIFUGAL SEPARATOR

(57) The present invention provides a method (100)
for operating a centrifugal separator (1) for separating at
least one liquid phase from a liquid feed mixture. The
centrifugal separator (1) is comprising a rotatable cen-
trifuge bowl (3) in which the separation takes place. The
method is comprising the steps of a) rotating (101) the
centrifugal bowl (3) at first rotational speed (S1); b)
supplying (102) a liquid feed mixture to the centrifuge
bowl (3); c) separating (103) said liquid feedmixture in the
centrifuge bowl (3) into at least one liquid phase at said
first rotational speed (S1); d) measuring (104) a para-

meter (Ax) related to the separation performance of the
centrifugal separator (1) and/or a parameter (Bx) of the
liquid feed mixture supplied to the centrifuge bowl (3); e)
changing (105) the rotational speed of the centrifuge
bowl (3) from the first rotational speed (S1) to a second
rotational speed (S2) based on the measured parameter
of step d); and f) separating (106) said liquid feedmixture
in the centrifuge bowl (3) into at least one liquid phase at
said second rotational speed (S2). The present invention
further provides a centrifugal separator (1) for separating
at least one liquid phase from a liquid feed mixture.
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Description

Field of the Invention

[0001] Thepresent invention relates to the field of high-
speed centrifugal separators, and more specifically to
methods for operating high speed centrifugal separators.

Background of the Invention

[0002] High speedcentrifugal separators are generally
used for separation of liquids and/or for separation of
solids from a liquid. During operation, liquid mixture to be
separated is introduced into a rotating centrifuge bowl
and heavy particles or denser liquid, usually water, ac-
cumulates at the periphery of the rotating bowl whereas
less dense liquid accumulates closer to the central axis of
rotation. This allows for collection of the separated frac-
tions, e.g. by means of different outlets arranged at the
periphery and close to the rotational axis, respectively.
Separation members, such as a stack of frustoconical
separation discs, are usually used within the rotating
bowl in order to enhance the separation performance.
An example of a high-speed centrifugal separator is
described in patent application EP 3315205.
[0003] The rotational movement of the separator bowl
may be generated by an electrical motor, which is pro-
vided with a rotor and a stator. However, the centrifuge
bowl that is rotated in a high-speed centrifugal separator
may be very heavy and e.g. weigh from hundreds of
kilograms to over 1000 kilograms. Thus, the energy
required to rotate the centrifuge bowls is large. Also
friction losses may be large with such heavy centrifuge
bowls. There is thus a need in the art to find more energy
efficientwaysof separating liquid feedmixtureswithhigh-
speed centrifugal separators.

Summary of the Invention

[0004] A main object of the present invention is to
provide a method for operating a centrifugal separator
that leads to a decreased energy consumption during
separation of a liquid feed mixture.
[0005] As a first aspect of the invention, there is pro-
vided a method for operating a centrifugal separator for
separating at least one liquid phase from a liquid feed
mixture; said centrifugal separator comprisinga rotatable
centrifuge bowl in which the separation takes place; the
method comprising the steps of

a) rotating the centrifugal bowl at first rotational
speed;
b) supplying a liquid feed mixture to the centrifuge
bowl;
c) separating said liquid feed mixture in the centri-
fuge bowl into at least one liquid phase at said first
rotational speed;
d) measuring a parameter related to the separation

performance of the centrifugal separator and/or a
parameter of the liquid feed mixture supplied to the
centrifuge bowl;
e) changing the rotational speed of the centrifuge
bowl from the first rotational speed to a second
rotational speed based on the measured parameter
of step d); and
f) separating said liquid feedmixture in the centrifuge
bowl into at least one liquid phase at said second
rotational speed.

[0006] The method of the first aspect is a method of
centrifugal separator, such as a high-speed centrifugal
separator, for separating a liquid mixture. This liquid
mixture may comprise one or two liquid phases and also
solids, which may be separated as a sludge phase. The
separation takes place in the rotatable centrifuge bowl.
Such bowl may comprise surface enlarging inserts, such
as a stack of separation discs, for enhancing the separa-
tion efficiency. The method and the centrifugal separator
maybeadapted for liquid-liquid or liquid-solid separation.
Tus, in embodiments, the liquid feed mixture does not
comprise a gas phase that is separated as a separate
phase or within a liquid phase. However, small amounts
of gasmayof course bepresent in the liquid feedmixture,
such as dissolved in the liquid feed mixture.
[0007] Step a) of the method comprises rotating the
centrifuge bowl at a first rotational speed. Thismay be an
operating speed under which separation is taking place.
Thefirst rotational speedmay for example be in the range
of 3000‑ 10000 rpm.
[0008] Step b) comprises introducing the liquid feed
mixture into the separator bowl. This is performed while
the bowl rotates at the first rotational speed. The liquid
feed mixture may be supplied continuously to the cen-
trifuge bowl.
[0009] Step c) of separating the liquid feed mixture is
thus also performed at the first rotational speed. The
liquid feed mixture is separated into at least a liquid
phase. Depending on the contents of the liquid feed
mixture, more than one liquid phase may be separated
from the liquid mixture. As an example, the liquid feed
mixture may be separated into one liquid phase and a
sludge phase, into two liquid phases or into two liquid
phases and a sludge phase.
[0010] Steps b) and c) may be performed at the same
time, i.e. the liquid feed mixture may undergo separation
as it is continuously fed into the centrifuge bowl.
[0011] Step d) comprises measuring a parameter re-
lated to the separation performance of the centrifugal
separator and/or a parameter of the liquid feed mixture
supplied to the centrifuge bowl. This parameter or para-
metersmaybemeasuredand repeatedly continuously or
at several discrete time points. Step d) may thus be
performed during step c), such as during both steps b)
and c).
[0012] Based on the measured parameter in step d),
the rotational speed of the centrifuge bowl is changed, up
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or down, to a second rotational speed in step e). The
second rotational speedmay thusbe higher or lower than
the first rotational speed. Themethodmay thus comprise
feedback control back to a drive system of the centrifugal
separator, so that the rotational speedmay be adapted to
the separation performance and/or a parameter of the
liquid feed mixture.
[0013] Step f) involves continuing the separation pro-
cess at the second rotational speed.
[0014] Consequently, each of steps c) and f) are per-
formed during a time period that involves an actual se-
paration process at the first and second rotational
speeds, respectively. As an example, each of steps c)
and f) may be performed during a time period that is
longer than 1 min.
[0015] The first aspect of the invention is based on the
insight that adjusting the rotational speed of the centri-
fugal separator to the actually needed separation perfor-
mance and/or to properties of the feed that is to be
separated is a very energy efficient way of operating
the separator. Thus, instead of as in prior art centrifugal
separators, inwhicha separator is runat a fixed rotational
speed independent of operatingconditions, the rotational
speed is adapted and changed during the separation
process to e.g. optimize energy consumption. As an
example, if a liquid feed mixture is easily separated
and this is measured by e.g. turbidity or capacitance or
other suitable method, then the rotational speed may be
lowered until a change in separation performance is
detected. The new operating speed may then be just
before the separation performance decreased. In ana-
logy, if a liquid feed mixture is hard to separate, the
rotational speed may be increased until the detected
separation performance (e.g. turbidity/ capacitance)
has reached its target. In this way, the risk of operating
a centrifugal separator at a rotational speed that is higher
than necessary may be decreased or avoided and will
thus decrease energy consumption.
[0016] In addition, running the centrifugal separator at
an adapted rotational speedwill also lead to a decreased
wear on the centrifugal separator.
[0017] The method involves measuring either one or
several parameters related to the separation perfor-
mance and/or one or several parameters of the liquid
feed mixture and using them as feedback for setting the
rotational speed. Thus, in embodiments of the first as-
pect, stepd) comprisesmeasuringaparameter related to
the separation performance of the centrifugal separator
and a parameter of the liquid feedmixture supplied to the
centrifuge bowl. Thus, both a parameter that is related to
the separation performance and a parameter of the liquid
feed mixture may be used in order to determine how the
rotational speed is adjusted. This may thus give an en-
hanced and more detailed feedback for setting the sec-
ond rotational speed.
[0018] The changing of the rotational speed is per-
formed during the separation process. Consequently,
in embodiments of the first aspect, each of steps c)

and f) comprisesdischarging theat least one liquid phase
from the centrifuge bowl.
[0019] As an example, the liquid feed mixture may
comprise two liquid phases, and each of steps c) and
f) may comprise separating the liquid feed mixture into
two liquid phases and discharging both of those phases
from the centrifuge bowl.
[0020] The liquid feed mixture may thus be separated
into a liquid heavy phase anda liquid light phase, inwhich
the liquid heavy phase has a density that is higher than
the liquid light phase.
[0021] The method may also comprise a step of dis-
charging a sludge phase that has been separated from
the liquid feed mixture. Such sludge phase may be dis-
charge continuously from the centrifuge bowl or intermit-
tently from the centrifuge bowl, as known in the art.
Intermittently discharging the sludge phase may be per-
formed during steps c) and f), or as a separate step at a
separate rotational speed that is not the first or second
rotational speed. During intermittent sludge discharge,
the supply of liquid feed mixture to the centrifuge bowl is
often stopped. Thus, during a sludge discharge, step b)
may not be performed.
[0022] In embodiments of the first aspect, the method
comprises repeatedly measuring the parameter related
to the separation performance of the centrifugal separa-
tor and/or a parameter of the liquid feed mixture and
repeatedly changing the rotational speed of the centri-
fuge bowl during separation of the liquid feed mixture
based on the repeatedly measured parameter.
[0023] Consequently, the methodmay comprise using
the measured parameter related to the separation per-
formance of the centrifugal separator and/or a parameter
of the liquid feedmixturesupplied to thecentrifugebowl in
a feedback loop to repeatedly adjust the rotational speed
based on the measured parameter or parameters. The
rotational speed may then be adjusted to a variety of
rotational speeds, i.e. not just the first and second rota-
tional speeds. In other words, the method allows for an
adaptive rotational speed, i.e. a rotational speed that is
adapted to the actual separation performance needed or
the contents or properties of the liquid feedmixture that is
to be separated.
[0024] As an example, the rotational speed may be
adjusted, suchas in stepe), toany rotational speedwithin
an operative speed interval. The operative sped interval
may for example form a range extending more than 500
rpm, such as more than 1000 rpm, such as more than
2000 rpm, such as more than 3000 rpm, such as more
than 5000 rpm.
[0025] Thus, the method may comprise dynamically
adjusting the rotational speed of the centrifuge bowl
based on the measured parameter or parameters. In
other words, the method may comprise changing the
rotational speed from the first rotational speed to any
number of different rotational speeds, such as to a sec-
ond, third, fourth rotational speed etc. during separation
of the liquid feed mixtures based on the measured para-
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meter or parameters.
[0026] As an example, the method may further com-
prise the steps of

g) repeating measuring a parameter related to the
separation performance of the centrifugal separator
and/or a parameter of the liquid feed mixture sup-
plied to the centrifuge bowl;
h) changing the rotational speed of the centrifuge
bowl from the second rotational speed to a third
rotational speed based on the measured parameter
of step g); and
f) separating said liquid feedmixture in the centrifuge
bowl into at least one liquid phase at said third rota-
tional speed.

[0027] The method of the first aspect may be used to
keep the separation performance at a certain level or
within a certain interval during the separation process,
i.e. only rotating the centrifuge bowl at a rotational speed
that is necessary for a certain degree of separation, i.e.
not rotating the centrifuge bowl at a rotational speed that
is higher than necessary in order to achieve the desired
separation performance. Consequently, in embodiments
of the first aspect, step d) comprises measuring a para-
meter related to the separation performance of the cen-
trifugal separator, andwherein step e) comprises the sub
steps of increasing the rotational speed of the centrifuge
bowl if said measured parameter indicates that the se-
paration performance is below a first setpoint value and
decreasing the rotational speed of the centrifuge bowl if
said measured parameter indicates that the separation
performance is above a second setpoint value.
[0028] Step d) may comprise measuring only one or
several parameters related to the separation perfor-
mance of the centrifugal separator and use that informa-
tion to determine how the rotational speed is adjusted.
[0029] The first and second setpoint values may thus
form an interval in which there is a desired degree of
separation, and the method may be used to adjust the
rotational speed so that the separation performance is
within this interval.
[0030] As an alternative, the first and second setpoint
valuemay be the same, which thus means that the steps
of measuring the parameter and function as feedback for
adjusting the speed to keep the separation performance
at a certain fixed setpoint value, at least during a certain
period of the separation process.
[0031] Hence, if the step e) comprises increasing the
rotational speed, then the second rotational speed is
higher than the first rotational speed, and if step e)
comprises decreasing the rotational speed, then the
second rotational speed is lower than the first rotational
speed.
[0032] Themethod thusallows for anoptimizedenergy
usage, since the rotational speed may for example be
lowered just until anundesiredseparationperformance is
measuredand thenbeadjusted repeatedly in order to still

have a desired separation performance with as low rota-
tional speed as possible.
[0033] As an example, the parameter related to the
separation performance may be measured on at least
one separated liquid phase.
[0034] The liquid feed mixture may be measured the
separated liquid phase if the liquid feed mixture is sepa-
rated into a single liquid phase, or on oneor several of the
separated liquid phases if the liquid feed mixture is se-
parated into a several liquid phases. The separation
performance may for example be measured on a first
and/or second liquid phase if the liquid feed mixture is
separated into two liquid phases.
[0035] The parameter related to the separation perfor-
mancemeasured on a separated liquid phasemay relate
to the concentrationof a first liquidphase in the separated
second phase, or vice versa. Thus, if the liquid feed
mixture is separated into two liquid phases having differ-
ent densities, i.e. a liquid light phase and a liquid heavy
phase, the parameter related to the separation perfor-
mancemeasured on a separated liquid phasemay relate
to the concentration of a liquid heavy phase in the sepa-
rated liquid light phase and/or relate to the concentration
of a liquid light phase in theseparated liquid heavyphase.
[0036] As an example, the parameter related to the
separation performance may be selected from the tur-
bidity, the conductance, the capacitance, and the solids
content of the at least one separated liquid phase.
[0037] In addition to separating the liquid feed mixture
into at least one separated liquid phase, themethodmay
comprise separating a solids phase, or a sludge phase,
from the liquid feed mixture. In embodiments of the first
aspect, step c) comprises separating the liquid feed
mixture in the centrifuge bowl into a sludge phase and
at last one liquid phase and intermittently discharging
said sludge phase from the centrifuge bowl, and further
wherein said parameter related to the separation perfor-
mance is related to the frequency of sludge discharges.
[0038] Intermittent discharge of a solids phasemay be
performed through openable nozzles at or close to the
periphery of the centrifuge bowl, as known in the art. The
frequency of such discharges may relate to the separa-
tion performance.
[0039] Asa further example, themethodmaycomprise
repeatedly measuring the parameter related to the se-
paration performance of the centrifugal separator and
repeatedly increasing and/or decreasing the rotational
speed of the centrifuge bowl to keep the measured
parameter related to the separation performance within
a setpoint interval.
[0040] Asmentionedabove, themethodmaycomprise
usingameasuredparameter that is related to the separa-
tion performance of the centrifugal separator in a feed-
back loop to repeatedly adjust the rotational speedbased
on the measured parameter. This may be used to keep
the separation performance at a desired level.
[0041] In embodiments of the first aspect, step d) com-
prises measuring a parameter of the liquid feed mixture.
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[0042] Theparameter of the liquid feedmixturemay for
example be related to an amount or concentration of one
of the liquidphases insaid liquid feedmixture, theamount
or concentration of solids within said liquid feed mixture
and/or the temperature of the liquid feed mixture, as
explained below.
[0043] Step d) may comprise measuring only one or
several parameters of the liquid feedmixture anduse that
information to determine how the rotational speed is
adjusted.
[0044] As an example, the liquid feed mixture may
comprise at least two liquid phases and said measured
parameter of the liquid feed mixture is related to an
amount or concentration of one of the liquid phases in
said liquid feed mixture.
[0045] How the rotational speed is adjusted depends
onwhich phases are present andwhat is to be separated
from the other phase. Thus, the liquid feed mixture may
comprise a first and a second liquid phase, and the
second rotational speed of step e) may be lower than
the first rotational speed if said measured parameter
indicates that the amount or concentration of the first
liquid phase is below a setpoint value; and wherein the
second rotational speed of step e) is higher than the first
rotational speed if said measured parameter indicates
that the amount the amount or concentration of the first
liquid phase is above a setpoint value, or vice versa.
[0046] As further example, the parameter of the liquid
feed mixture may be related to an amount or concentra-
tion of solids within said liquid feedmixture. In such case,
step e) may comprise decreasing the rotational speed of
the centrifuge bowl if saidmeasured parameter indicates
that the amount of solids is below a third setpoint value
and increasing the rotational speedof the centrifuge bowl
if said measured parameter indicates that the amount of
solids is above a fourth setpoint value.
[0047] Thus, an increase solids content of the liquid
feed mixture may require an increased rotational speed
in order to get a desired separation of the solids from the
liquid feed mixture.
[0048] As further example, the parameter of the liquid
feed mixture may be the temperature of the liquid feed
mixture. In such case, step e) may comprise increasing
the rotational speed of the centrifuge bowl if said mea-
sured parameter indicates that the temperature of the
liquid feed mixture is below a fifth setpoint value and
decreasing the rotational speed of the centrifuge bowl
if said measured parameter indicates that the tempera-
ture of the liquid feed mixture is above a sixth setpoint
value.
[0049] Measuring the temperature of the liquid feed
mixture may be important when the viscosity of the feed
mixture depends on temperature, such as for an oil, such
as for fuel oil or vegetable oil. If the temperature is lower,
the viscosity of the oil is usually higher, whichmeans that
a higher rotational speed may be required.
[0050] Furthermore, themethodmay comprise repeat-
edly measuring the parameter of the liquid feed mixture

and repeatedly increasing and/or decreasing the rota-
tional speed of the centrifuge bowl based on the mea-
sured parameter of the liquid feed mixture. Thus, as also
discussed above, the parameter or parameters of the
liquid feedmixturemay be used as feedback to adapt the
rotational speed of the centrifugal separator to changes
in the liquid feed mixture that is to be separated.
[0051] As a second aspect of the invention, there is
provided a centrifugal separator for separating at least
one liquid phase from a liquid feed mixture. The centri-
fugal separator is comprising

a rotatable centrifuge bowl in which the separation
takes place;
a drive motor for rotation the centrifuge bowl; and
a separator control unit configured for

receiving information about a parameter related
to the separation performance of the centrifugal
separator and/or a parameter of the liquid feed
mixture;
sendingoperational requests to said drivemotor
for changing the rotational speed of the centri-
fuge bowl from a first rotational speed to a sec-
ond rotational speed based on the received
information.

[0052] This aspect may generally present the same or
corresponding advantages as the former aspect. Effects
and features of this second aspect are largely analogous
to those described above in connection with the first
aspect. Embodiments mentioned in relation to the first
aspect are largely compatible with the second aspect of
the invention.
[0053] The centrifugal separator of the second aspect
may thusbe usedwhenperforming themethodof the first
aspect discussed above. The centrifugal separator may
bearranged for separatingaat least one liquid phaseand
a solids phase from the liquid feed mixture.
[0054] The centrifugal separator may further comprise
a stationary frame and a hood covering the centrifuge
bowl.
[0055] The drive motor may be configured to rotate a
centrifuge bowl within the hood. The axis of rotation for
the centrifuge bowl may be a vertical axis of rotation. The
centrifuge bowl may be enclosing a separation space in
which the separation takes place. The separation space
may comprise a stack of separation discs arranged cen-
trally around the axis of rotation. Such separation discs
form surface enlarging inserts in the separation space.
The separation discs may have the form of a truncated
cone, i.e. the stack may be a stack of frustoconical
separation discs.
[0056] The drive motor may be an electrical motor
comprising a stator and a rotor. As an example, the rotor
may be directly connected to a shaft for rotating the
centrifuge bowl.
[0057] Further, the centrifugal separatormay comprise
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a variable frequency drive, VFD, configured to control
torque and speed of the drive motor.
[0058] The VFD may vary frequency and amplitude of
the voltage being supplied by the VFD to the drive motor
of the separator to increase/decrease the speed and
torque of themotor, which in its turn increases/decreases
the rotational speed and torque with which the centrifuge
bowl is rotated.
[0059] The drivemotormay also be an inductionmotor
without a VFD.
[0060] The separator control unit may comprise any
suitable type of programmable logical circuit, processor
circuit, or microcomputer, e.g. a circuit for digital signal
processing (digital signal processor, DSP), a Central
Processing Unit (CPU), a processing unit, a processing
circuit, a processor, an Application Specific Integrated
Circuit (ASIC), a microprocessor, or other processing
logic that may interpret and execute instructions. Thus,
the control unit may comprise a processor and an inpu-
t/output interface for communicatingwith the drivemotor,
such as to a VFD configured to control torque and speed
of the drivemotor, for adjusting the rotational speedof the
drive motor and for receiving the information about a
parameter related to the separation performance of the
centrifugal separator and/or a parameter of the liquid
feed mixture.
[0061] Thus, the control unit may be operable to per-
form the step e) of changing the rotational speed of the
centrifuge bowl from the first rotational speed to a second
rotational speed based on the measured parameter of
step d).
[0062] The centrifugal separator may further comprise
at least one sensor for measuring the parameter related
to the separation performance of the centrifugal separa-
tor and/or a parameter of the liquid feedmixture supplied
to the centrifuge bowl.
[0063] The centrifugal separator may further comprise
an inlet for receiving the liquid feed mixture and at least
one liquid outlet for a separated liquid phase.
[0064] Theat least one sensormay be arranged down-
stream any liquid outlet of the centrifugal separator for
measuring a parameter related to the separation perfor-
manceonaseparated liquid phase. Thesensor arranged
downstream a liquid outlet may thus be selected from a
turbidity sensor, a sensor for measuring the conduc-
tance, a sensor for measuring the capacitance and a
sensor for measuring the solids content of a separated
liquid phase.
[0065] The at least one sensor may be arranged up-
stream of an inlet for supplying liquid feed mixture to the
centrifugal separator for measuring a parameter of the
liquid feed mixture supplied to the centrifuge bowl. Such
sensor may for example be a temperature sensor, a
sensor for measuring an amount or concentration of
one of the liquid phases of the liquid feed mixture, or a
sensor for measuring an amount or concentration of
solids within the liquid feed mixture.
[0066] The control unit may further be configured for

receiving information about a parameter related to the
separation performance of the centrifugal separator an-
d/or a parameter of the liquid feedmixture fromany of the
sensors described above.
[0067] The centrifugal separator may be arranged for
separating the liquid feed mixture in the centrifuge bowl
into a sludge phase and at last one liquid phase and
further arranged for intermittently discharging the sludge
phase from the centrifuge bowl. In embodiments, the
centrifugal separator further comprises a sludge outlet
arranged at the periphery of the centrifuge bowl. As an
example, the sludge outlet may be in the form of a set of
intermittently openable outlets.
[0068] The control unit may then further be configured
for receiving information about the frequency of sludge
discharges.
[0069] The control unit may further be configured for
repeatedly receiving information about the parameter
related to the separation performance of the centrifugal
separator and/or a parameter of the liquid feed mixture
and further configured for repeatedly sendingoperational
requests to the drive motor for repeatedly changing the
rotational speed of the centrifuge bowl during separation
of the liquid feed mixture based on the repeatedly re-
ceived information.
[0070] The control unit may be configured for receiving
information about a parameter related to the separation
performance of the centrifugal separator, and configured
for increasing the rotational speedof thecentrifugebowl if
said measured parameter indicates that the separation
performance is below a first setpoint value and decreas-
ing the rotational speed of the centrifuge bowl if said
measured parameter indicates that the separation per-
formance is above a second setpoint value.
[0071] Thus, the control unit may be configured to
repeatedly increase and/or decrease the rotational
speed of the centrifuge bowl to keep the measured
parameter related to the separation performance within
a setpoint interval.
[0072] The control unit may be configured for receiving
information related to an amount or concentration of
solids within said liquid feed mixture, and further config-
ured for decreasing the rotational speed of the centrifuge
bowl if said measured parameter indicates that the
amount of solids is below a third setpoint value and
increasing the rotational speed of the centrifuge bowl if
said measured parameter indicates that the amount of
solids is above a fourth setpoint value.
[0073] The control unit may be configured for receiving
information related to the temperature of the liquid feed
mixture, and further configured for increasing the rota-
tional speed of the centrifuge bowl if said measured
parameter indicates that the temperature of the liquid
feedmixture is below a sixth setpoint value and decreas-
ing the rotational speed of the centrifuge bowl if said
measured parameter indicates that the temperature of
the liquid feed mixture is above a fifth setpoint value.
[0074] Themethodandcentrifugal separator of thefirst
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and second aspect of the invention thus allows for dy-
namically adjusting the rotational speed of the centrifugal
separator for e.g. optimizing energy efficiency. Tradition-
ally, centrifugal separators have fixed alarm triggering
levels (e.g. low inlet pressure "x bar" or low speed "y
rpm"). However, for the inventive method and separator
of the present disclosure, also these alarm triggering
level may be dynamically adjusted. As an example, the
low-speed alarm could always be triggered at a certain
level below the speed setpoint. As another example, a
mathematical model may be used to adapt the alarm
triggering levels to the actual operating conditions.

Brief description of the Drawings

[0075] The above, as well as additional objects, fea-
tures and advantages of the present inventive concept,
will be better understood through the following illustrative
andnonlimiting detailed description,with reference to the
appended drawings. In the drawings like reference nu-
merals will be used for like elements unless stated other-
wise.

Figure 1 schematically shows the process steps of
the general method of the present disclosure.
Figure 2 shows a schematic drawing of an embodi-
ment of a centrifugal separation in which themethod
may be implemented.
Figure 3 shows a schematic drawing of a further
embodiment of a centrifugal separator in which the
method may be implemented.
Figure 4 shows a schematic drawing of a further
embodiment of a centrifugal separator in which the
method may be implemented.
Figure 5 shows a schematic drawing of a further
embodiment of a centrifugal separator in which the
method may be implemented.
Figure 6 shows a schematic drawing of a further
embodiment of a centrifugal separator in which the
method may be implemented.
Figure 7 shows a schematic drawing of some further
featuresofanembodimentof acentrifugal separator.
Figure 8 schematically shows the process steps that
may be executed by a control unit of the centrifugal
separator.
Figure 9 schematically shows the process steps an
embodiment of themethodof the present disclosure.
Figure 10 schematically shows the process steps an
embodiment of themethodof the present disclosure.
Figure 11 schematically shows the process steps an
embodiment of themethodof the present disclosure.

Detailed Description

[0076] The method and the system according to the
present disclosure will be further illustrated by the follow-
ingdescriptionwith reference to theaccompanyingdraw-
ings.

[0077] Fig. 1 shows the process steps of the overall
method for operating a centrifugal separator 1. The cen-
trifugal separator 1, further discussed in relation to Figs
2‑7 below, is a centrifugal separator arranged for liquid
separation, such as for separating at least one liquid
phase, e.g. one or two liquid phases, from a liquid feed
mixture. The liquid feed mixture may further comprise a
solids fraction, or solids phase, which may be separated
into a sludge phase. In general, the centrifugal separator
1 comprises a rotatable centrifuge bowl 3 in which the
separation takes place, and themethod comprises a step
a) of rotating 101 the centrifugal bowl 3 at first rotational
speed S1. The bowl thus rotates around an axis of rota-
tion (x) that may be vertical. The first rotational speed S1
maybe anoperating speed of the centrifugal separator 1,
i.e. a speed that is above the critical rotational speed of
the centrifuge bowl 3. The first rotational speed S1 may
for example be between 3000 ‑11000 rpm. The method
100 further comprises step b) of supplying 102 the liquid
feed mixture to the centrifuge bowl 3 and a step c) of
separating 103 the liquid feed mixture in the centrifuge
bowl 3 into at least one liquid phase during rotation at the
first rotational speedS1.Thus, the first rotational speed is
a speed at which separation takes place. Step c) may
also comprise discharging 110 the separated liquid
phaseorphases, suchascontinuouslydischarging these
phase or phases. During rotation at the first rotational
speed S1, step d) of measuring 104 at least one para-
meter takes place. This parameter or parameter may
include

- a parameter Ax that is related to the separation
performance of the centrifugal separator 1, or

- a parameter Bx of the liquid feed mixture that is
supplied to the centrifuge bowl 3, or

- both a parameter Ax that is related to the separation
performance of the centrifugal separator 1 and a
parameter Bx of the liquid feed mixture that is sup-
plied to the centrifuge bowl 3.

[0078] The method 100 then comprises a step e) of
changing 105 the rotational speed of the centrifuge bowl
3 from the first rotational speed S1 to a second rotational
speed S2 based on the measured parameter or para-
meters of step d). Depending on the value of the mea-
sured parameter, the second rotational speedS2may be
higher or lower than the first rotational speed S1.
[0079] The separation process is then continued at the
adjusted speed, i.e. the method comprises a step f) of
separating 106 the liquid feed mixture in the centrifuge
bowl 3 into at least one liquid phase at said second
rotational speed S2. Also during step f) may at least
one separated liquid phase be discharged, i.e. step f)
may include discharging 110 the separated liquid phase
or phases from the centrifuge bowl 3.
[0080] The method 100 allows for using the measured
parameter or parameters as feedback to dynamically
adjust the rotational speed of the centrifuge bowl. The
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methodmay thuscomprise repeatedlymeasuring111 the
parameter Ax that is related to the separation perfor-
mance of the centrifugal separator 1 and/or repeatedly
measuring 111 a parameter Bx of the liquid feed mixture
and thusalso repeatedly changing the rotational speedof
the centrifuge bowl 3 during separation of the liquid feed
mixture based on the repeatedly measured parameter or
parameters.
[0081] The rotational speed of the centrifuge bowlmay
beadjusted toavarietyof rotational speed levels, not only
the first and second rotational speeds S1, S2.
[0082] Figs. 2‑7 show different embodiments of a cen-
trifugal separator 1 in which the method 100 may be
implemented.
[0083] The centrifugal separator 1 is arranged for se-
parating at least one liquid phase from a liquid feed
mixture and comprises a rotatable centrifuge bowl 3 in
which the separation takes place as well as a drivemotor
14 for rotating the centrifuge bowl 3 at different rotational
speeds.
[0084] In the centrifugal separator 1 of Fig. 2, the liquid
feedmixture is introduced to thecentrifugebowl3 via inlet
pipe 11 from the top of the separator. The liquid feed
mixture is separated in a single liquid phase that is dis-
charged via outlet pipe 12 and a sludge phase that is
intermittently ejected to a sludge tank 25, as known in the
art, see for example US11027290.
[0085] The drive motor 14 is in this case an electrical
motor comprising a stator and rotor for rotating a shaft
upon which the centrifuge bowl 3 is mounted.
[0086] The centrifugal separator 1 also comprises a
separator control unit 20 that is configured for controlling
the drivemotor 14 to rotate at different rotational speeds,
such as at the first S1 and second rotational speeds S2.
This may be performed by controlling, e.g. sending op-
erational requests to, a variable frequency drive, VFD30,
that is configured to control torque and speed of the drive
motor 14.
[0087] Also, thecentrifugal separator comprisesasen-
sor 21a arranged for measuring a parameter Ax that
related to the separation performance of the centrifugal
separator. This sensor 21a is arranged for measuring a
parameter of the separated liquid phase that is dis-
charged in stationary outlet pipe 12, i.e. arranged down-
streamof a liquid outlet of the centrifugal separator 1. The
sensor 21a could be a turbidity sensor for measuring the
turbidity of the separated liquid phase, a sensor for
measuring the conductance of the separated liquid
phase, a sensor for measuring the capacitance of the
separated liquid phase or a sensor for measuring the
solids content of the separated liquid phase. Thesemea-
surements by sensor 21a may thus give information
about how clarified the separated liquid phase is and
thereby gives information about a parameter Ax related
to the separation performance of the centrifugal separa-
tor 1. This information is sent to the control unit 20, as
indicated by arrow A in Fig. 2, and the control unit is
configured to control the drive motor 14 based on these

measurements todynamicallyadjust the rotational speed
of the centrifuge bowl 13 during separation of the liquid
feed mixture, as indicated by arrow B in Fig. 2.
[0088] The centrifugal separator 1 of Fig. 2 could be
used to perform the embodiment of the method 100 as
illustrated in Fig. 9, which comprises the steps of rotating
101 the centrifuge bowl 3 at the first rotational speed S1,
supplying 102 liquid feed mixture via inlet pipe 11 to the
centrifuge bowl 3 during rotation of the centrifuge bowl 3
at speed S1, measuring 104 a parameter Ax that is
related to the separation performance using sensor
21a arranged downstream the liquid outlet. As discussed
above, the parameter Ax may be selected from the
turbidity, theconductance, thecapacitanceand thesolids
content of the separated liquid phase
[0089] For adjusting the rotational speedS1 to another
rotational speed S2, the sub steps 107 could be per-
formed, i.e. as a step e) changing 105 the rotational
speed of the centrifuge bowl 3. The subsets 107 com-
prises increasing the rotational speed of the centrifuge
bowl 3 if said measured parameter Ax indicates that the
separation performance is below a first setpoint value X1
and decreasing the rotational speed of the centrifuge
bowl 3 if said measured parameter Ax indicates that
the separation performance is above a second setpoint
value X2. Hence, the rotational speed could be adjusted
so as to keep the separation performance between set-
points X1 and X2. This means that themethod 100 could
comprise repeatedly measuring 111 the parameter Ax
related to the separation performance of the centrifugal
separator 1 and repeatedly increasing and/or decreasing
the rotational speed of the centrifuge bowl 3 to keep the
measured parameter Ax related to the separation per-
formance within a setpoint interval.
[0090] Thesubsteps107couldbeperformedusing the
separator control unit 20. In other words, the control unit
20 could be operable to perform the steps of increasing
the rotational speed of the centrifuge bowl 3 if said
measured parameter Ax indicates that the separation
performance is below a first setpoint value X1 and de-
creasing the rotational speed of the centrifuge bowl 3 if
said measured parameter Ax indicates that the separa-
tion performance is above a second setpoint value X2.
[0091] If the rotational speed is adjusted, then the
separation process of course continues at the adjusted
rotational speed.
[0092] The separator control unit 20 may in this exam-
ple be configured to performmethod 200 as illustrated in
Fig. 8, i.e. configured for receiving 201 information about
a parameter related to the separation performance of the
centrifugal separator and/or a parameter of the liquid
feed mixture and sending 202 operational requests to
thedrivemotor 14 for changing the rotational speedof the
centrifuge bowl 3 from a first rotational speed S1 to a
second rotational speed S2 based on the received in-
formation.
[0093] The information received may thus be received
from sensor 21a. In order to perform thesemethod steps,

5

10

15

20

25

30

35

40

45

50

55



9

15 EP 4 570 385 A1 16

the control unit 20 may for example comprise a calcula-
tion unit which may take the form of substantially any
suitable type of programmable logical circuit, processor
circuit, or microcomputer, e.g. a circuit for digital signal
processing (digital signal processor, DSP), a Central
Processing Unit (CPU), a processing unit, a processing
circuit, a processor, an Application Specific Integrated
Circuit (ASIC), a microprocessor, or other processing
logic that may interpret and execute instructions. The
calculation unit may represent a processing circuitry
comprising a plurality of processing circuits, such as,
e.g., any, some or all of the ones mentioned above.
The control unit 20 may further comprise a memory unit
which provides the calculation unit with, for example,
stored program code and/or stored data which the cal-
culation unit needs to enable it to do calculations. The
calculation unit may also be adapted to storing partial or
final results of calculations in the memory unit. The
memory unit may comprise a physical device utilised
to store data or programs, i.e., sequences of instructions,
on a temporary or permanent basis.
[0094] Fig. 3 and Fig. 4 show embodiments of a cen-
trifugal separator 1 that may be used to perform the
method 100 of the present disclosure. The centrifugal
separator 1 with its control unit 20 mainly function as
discussed above and the other features are the same as
previously discussed, with only a few differences as
discussed below.
[0095] In Fig. 3, the centrifugal separator is arranged
for separating the liquid feed mixture into two liquid
phases; a liquid heavy phase and a liquid light phase,
in which the liquid heavy phase has a density that is
higher than the density of the liquid light phase. The liquid
light phase is discharged into liquid light phase outlet 12
and liquid heavy phase is discharged into liquid heavy
phaseoutlet 17.The liquid feedmixturemay thusbeanoil
containing an amount of water, and the oil would then be
discharged as the liquid light phase and the water as the
liquid heavy phase. The sensor 21b is arranged to mea-
sure the water content in the discharged oil phase, i.e. a
parameter Ax that is related to the separation perfor-
mance, and the control unit 20 could then repeatedly
adjust the rotational speed of the centrifuge bowl 3 based
on the received information from the sensor 21b.
[0096] In Fig. 4, the centrifugal separator 1 is also
arranged for separating the liquid feed mixture into two
liquid phases. The difference from the embodiment as
shown in Fig. 3 is that the liquid feed mixture is supplied
from the bottom of the centrifuge bowl 3, such as through
a hollow spindle 4 connected to the drive motor 14. Also,
the sensor 21c formeasuring the parameter Ax related to
the separation performance is arranged for measuring a
parameter of the liquid heavy phase discharged to sta-
tionary outlet pipe 17.
[0097] The centrifugal separators as shown in the Fig-
ures of the present disclosure are further arranged to
separate a solids phase, or a sludge phase, from the
liquid feed mixture and eject such sludge phase from the

centrifuge bowl. It is to be understood that this is not
necessary, but the sludge phase could be instead col-
lected within the bowl 3.
[0098] The separated sludge phase could be ejected
continuously via open nozzles arranged at the outer
portion of the centrifuge bowl 3 or intermittently via inter-
mittently openable outlets arrangedat theouter portionof
the centrifuge bowl 3.
[0099] Consequently, step c) of the method 100 of the
present disclosure may comprise separating the liquid
feed mixture in the centrifuge bowl 3 into a sludge phase
andat last one liquidphaseand intermittently discharging
110 the sludge phase from the centrifuge bowl 3.
[0100] As an example, the control unit 20 could be
operable to control the centrifugal separator to intermit-
tently discharge the sludge phase and the parameter Ax
that is related to the separation performance could as an
alternative be related to the frequency of sludge dis-
charges. Therefore, the frequency of sludge discharges
couldbeusedby thecontrol unit 20 toadjust the rotational
speedof thecentrifugebowl3.Ahigh frequencyof sludge
discharges may mean that there are higher amounts of
solidswithin the liquid feedmixture and that the rotational
speed needs to be increased in order to keep the separa-
tion performance within a desired interval or at a certain
setpoint.
[0101] The centrifugal separator as shown in the em-
bodiment of Fig. 5 may also be used to perform the
method 100 of the present disclosure. The centrifugal
separator 1 with its control unit 20 mainly function as
discussed above and the other features are the same as
previously discussed, with only a few differences as
discussed below.
[0102] In the centrifugal separator 1 of Fig. 5, the
sensor 21d is arranged to measure a parameter Bx of
the liquid feed mixture that is supplied via inlet pipe 11.
Information from this sensor 21dmay thenbeusedby the
control unit 20 to adjust the rotational speed of the cen-
trifuge bowl 3. Thus, the method 100 of the present
disclosure may comprise repeatedly measuring 111 the
parameter of the liquid feed mixture and repeatedly in-
creasing and/or decreasing the rotational speed of the
centrifuge bowl 2 based on the measured parameter.
[0103] As an example, the liquid feed mixture may
comprise at least two liquid phases that are separated
into a liquid light phase discharged to outlet pipe 12 and a
liquid heavy phase discharged to outlet pipe 17, and the
measured parameterBx of the liquid feedmixturemaybe
related to an amount or concentration of one of the liquid
phases in the liquid feed mixture.
[0104] The centrifugal separator as shown in Fig. 5
could be used to perform the embodiment of the method
100 as illustrated in Fig. 10. This embodiment of the
method 100 comprises the steps of

a) rotating 101 the centrifugal bowl 3 at first rotational
speed S1;
b) supplying 102 a liquid feed mixture to the centri-
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fuge bowl 3;
c) separating 103 said liquid feed mixture in the
centrifuge bowl 3 into at least one liquid phase at
said first rotational speed S1;
d) measuring 104 a parameter Bx of the liquid feed
mixture that is supplied to the centrifuge bowl 3,
wherein Bx is related to an amount or concentration
of solids within said liquid feed mixture.

[0105] The step of changing the rotational speed may
then comprise the sub steps 108 as illustrated in Fig. 10,
i.e. decreasing the rotational speedof the centrifuge bowl
3 if themeasured parameterBx indicates that the amount
of solids is below a third setpoint value X3 and increasing
the rotational speed of the centrifuge bowl 3 if the mea-
sured parameter indicates that the amount of solids is
above a fourth setpoint value X4. The control unit 20
could be operable to perform the steps of changing the
rotational speed.
[0106] If the rotational speed is adjusted, then the
separation process of course continues at the adjusted
rotational speed.
[0107] The centrifugal separator as shown in Fig. 5
could also be used to perform the embodiment of the
method 100 as illustrated in Fig. 11. This embodiment of
the method 100 comprises the steps of

a) rotating 101 the centrifugal bowl 3 at first rotational
speed S1;
b) supplying 102 a liquid feed mixture to the centri-
fuge bowl 3;
c) separating 103 said liquid feed mixture in the
centrifuge bowl 3 into at least one liquid phase at
said first rotational speed S1;
d) measuring 104 a parameter Bx of the liquid feed
mixture that is supplied to the centrifuge bowl 3,
wherein Bx is the temperature of the liquid feed
mixture.

[0108] The step of changing the rotational speed may
then comprise the sub steps 109 as illustrated in Fig. 11,
i.e. increasing the rotational speed of the centrifuge bowl
3 if saidmeasured parameter indicates that the tempera-
ture of the liquid feed mixture is below a fifth setpoint
value X5 and decreasing the rotational speed of the
centrifuge bowl 3 if said measured parameter indicates
that the temperature of the liquid feed mixture is above a
sixth setpoint value X6. The control unit 20 could be
operable to perform the steps of changing the rotational
speed.
[0109] If the rotational speed is adjusted, then the
separation process of course continues at the adjusted
rotational speed.
[0110] In the centrifugal separator of the embodiment
of Fig. 5, the control unit 20 is thus configured for receiv-
ing 201 information about a parameter of the liquid feed
mixture and sending 202 operational requests to the
drive motor 14 for changing the rotational speed of the

centrifuge bowl 3 from a first rotational speed S1 to a
second rotational speed S2 based on the received in-
formation.
[0111] The method 100 of the present disclosure may
of course comprise measuring both a parameter Ax
related to the separation performance of the centrifugal
separator 1 and/or a parameter Bx of the liquid feed
mixture supplied to the centrifuge bowl 3. Fig. 6 shows
a centrifugal separator 1 inwhich such an embodiment of
the method may be performed. This separator 1 with its
control unit 20 mainly function as discussed above and
the other features are the same as previously discussed.
The liquid feed mixture supplied vi inlet line 11 is sepa-
rated into two liquid phases. The centrifugal separator 1
has a first sensor 21b for measuring the parameter Ax
related to the separation performance on the separated
liquid light phase and a second sensor 21d arranged for
measuring a parameter Bx of the liquid feed mixture in
inlet line 11. Ax and Bxmay be as discussed in relation to
the previous examples above. Thus, in this example, the
control unit 20 is configured to adjust the rotational speed
based on information from both Ax and Bx, as indicated
by arrows A, C and B. In other words, in the centrifugal
separator 1 of the embodiment of Fig. 6, the control unit
20 is configured for receiving 201 information about
parameter Ax related to the separation performance of
the centrifugal separator 1 and a parameter Bx of the
liquid feed mixture supplied to the centrifuge bowl 3, and
sending 202 operational requests to the drive motor 14
for changing the rotational speed of the centrifuge bowl 3
from a first rotational speed S1 to a second rotational
speed S2 based on the received information.
[0112] Fig. 7 illustrates and gives some further details
of a centrifugal separator 1 that may be used to perform
the method of the present disclosure.
[0113] Thecentrifugal separator 1 comprisesa rotating
part that is arranged for rotation about an axis of rotation
(X) and comprises centrifuge bowl 3 and spindle 4. The
spindle 4 is supported in the stationary frame 5 of the
centrifugal separator in a bottom bearing 6 and a top
bearing 7. The centrifuge bowl 3 is arranged under sta-
tionary hood 5a.
[0114] The centrifuge bowl 3 forms within itself a se-
paration chamber 8 in which centrifugal separation of the
liquid feed mixture takes place during operation.
[0115] The separation chamber 8 is provided with a
stack of frusto-conical separation discs 9 in order to
achieve effective separation of the liquid mixture. The
stack of truncated conical separation discs 9 are exam-
ples of surface-enlarging inserts. These discs 9 are fitted
centrally and coaxially with the centrifuge bowl 3 and
comprise holes which form channels 10 for axial flow of
liquid when the separation discs 9 are fitted in the cen-
trifuge bowl 3.
[0116] Liquid mixture to be separated is fed from the
top via stationary inlet pipe 11 extending down into the
centrifuge bowl 3.
[0117] A liquid light phase outlet 12 for a clean liquid
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phase extends from the centrifuge bowl 3 through the
hood 5a at the top of the separator 1. In this example, the
centrifugal separator 1 has only a single liquid outlet 12,
but the separator 1 could also comprise further liquid
outlets for liquid phases of other densities than the den-
sity of the liquiddischargedviaoutlet 12. Thisdependson
constituents of the liquid feed mixture that is to be pro-
cessed. In such cases, any liquid of higher density may
instead be forced out through a further liquid outlet (not
shown) that is at a radial distance that is larger than the
radial level of outlet 12.
[0118] The centrifuge bowl 3 is further provided at its
outer periphery with a set of radially sludge outlets 13 in
the form of intermittently openable outlets for discharge
of higher density component such as sludge or other
solids in the liquid. Solids present in the liquid feed
mixture may thus be discharged from a radially outer
portion of the separation chamber 8 to the space round
the centrifuge bowl 3.
[0119] The centrifugal separator 1 is further provided
with a drive motor 14. This motor 14 may for example be
an electric motor that is arranged to transmit driving
torque to the spindle 4 and hence to the centrifuge bowl
3.Asanalternative, thedrivemotor 14maybeconnected
to the spindle 4 by transmission means such as drive
belts or the like.
[0120] Thus, duringoperation of the separator inFig. 7,
the centrifuge bowl 3 is caused to rotate by torque trans-
mitted from the drive motor 14 to the spindle 4. Via the
stationary inlet pipe 11, liquid feed mixture may continu-
ously be brought into the separation space 8, e.g. when
the rotor is already running at its operational speed.
Solids within the liquid mixture move radially outwards
between the separationdiscs,whereas the clarified liquid
phase liquidmoves radially inwards between the separa-
tiondiscsand is forced tobedischargedviaoutlet 12.The
solid phase is accumulated at the periphery of the se-
paration chamber 8 and is emptied intermittently from the
separation space by the sludge outlets 13 being opened,
whereupon the solid phase is discharged from the se-
paration space by means of centrifugal force.
[0121] The invention is not limited to the embodiments
disclosed but may be varied and modified within the
scope of the claims set out below. The invention is not
limited to the type of separator as shown in the Figures.
The term "centrifugal separator" also comprises centri-
fugal separatorswith a substantially horizontally oriented
axis of rotation.

Claims

1. Amethod (100) for operating a centrifugal separator
(1) for separating at least one liquid phase from a
liquid feed mixture; said centrifugal separator (1)
comprising a rotatable centrifuge bowl (3) in which
the separation takes place; the method comprising
the steps of

a) rotating (101) the centrifugal bowl (3) at first
rotational speed (S1);
b) supplying (102) a liquid feed mixture to the
centrifuge bowl (3);
c) separating (103) said liquid feedmixture in the
centrifuge bowl (3) into at least one liquid phase
at said first rotational speed (S1);
d) measuring (104) a parameter (Ax) related to
the separation performance of the centrifugal
separator (1) and/or a parameter (Bx) of the
liquid feed mixture supplied to the centrifuge
bowl (3);
e) changing (105) the rotational speed of the
centrifuge bowl (3) from the first rotational speed
(S1) to a second rotational speed (S2) based on
the measured parameter of step d); and
f) separating (106) said liquid feedmixture in the
centrifuge bowl (3) into at least one liquid phase
at said second rotational speed (S2).

2. Amethod (100) according to claim 1, wherein step d)
comprisesmeasuring (104) a parameter (Ax) related
to the separation performance of the centrifugal
separator (1) and a parameter (Bx) of the liquid feed
mixture supplied to the centrifuge bowl (3).

3. A method (100) according to claim 1 or 2, wherein
each of steps c) and f) comprises discharging (110)
said at least one liquid phase from the centrifuge
bowl (3).

4. A method (100) according to any previous claim,
further comprising repeatedly measuring (111) the
parameter (Ax) related to the separation perfor-
mance of the centrifugal separator (1) and/or a para-
meter (Bx) of the liquid feed mixture and repeatedly
changing the rotational speed of the centrifuge bowl
(3) during separation of the liquid feedmixture based
on the repeatedly measured parameter.

5. A method (100) according to any previous claim,
wherein step d) comprises measuring a parameter
(Ax) related to the separation performance of the
centrifugal separator (1), and wherein step e) com-
prises the substeps (107) of increasing the rotational
speed of the centrifuge bowl (3) if said measured
parameter (Ax) indicates that the separation perfor-
mance is below a first setpoint value (X1) and de-
creasing the rotational speed of the centrifuge bowl
(3) if saidmeasuredparameter (Ax) indicates that the
separation performance is above a second setpoint
value (X2).

6. A method (100) according to claim 5, wherein said
parameter (Ax) related to the separation perfor-
mance is measured on at least one separated liquid
phase.
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7. A method (100) according to claim 6, wherein said
parameter (Ax) related to the separation perfor-
mance is selected from the turbidity, the conduc-
tance, the capacitance and the solids content of
the at least one separated liquid phase.

8. Amethod (100) according to claim 5, wherein step c)
comprises separating the liquid feed mixture in the
centrifuge bowl (3) into a sludge phase and at last
one liquid phase and intermittently discharging (110)
said sludge phase from the centrifuge bowl (3), and
further wherein said parameter (Ax) related to the
separationperformance is related to the frequencyof
sludge discharges.

9. A method (100) according to any one of claims 5‑8,
further comprising repeatedly measuring (111) the
parameter (Ax) related to the separation perfor-
mance of the centrifugal separator (1) and repeat-
edly increasing and/or decreasing the rotational
speed of the centrifuge bowl (3) to keep the mea-
sured parameter (Ax) related to the separation per-
formance within a setpoint interval.

10. A method (100) according to any one of claims 1‑4,
wherein step d) comprises measuring (104) a para-
meter (Bx) of the liquid feed mixture.

11. A method (100) according to claim 10, wherein the
liquid feed mixture comprises at least two liquid
phases and said measured parameter (Bx) of the
liquid feed mixture is related to an amount or con-
centration of one of the liquid phases in said liquid
feed mixture.

12. A method according to claim 10, wherein said para-
meter (Bx) of the liquid feed mixture is related to an
amount or concentration of solids within said liquid
feed mixture, and wherein step e) comprises de-
creasing the rotational speed of the centrifuge bowl
(3) if said measured parameter indicates that the
amount of solids is below a third setpoint value
(X3) and increasing the rotational speed of the cen-
trifuge bowl (3) if saidmeasured parameter indicates
that the amount of solids is above a fourth setpoint
value (X4).

13. A method according to claim 10, wherein said para-
meter (Bx) of the liquid feed mixture is the tempera-
ture of the liquid feed mixture, and wherein step e)
comprises increasing the rotational speed of the
centrifuge bowl (3) if said measured parameter in-
dicates that the temperature of the liquid feed mix-
ture is below a fifth setpoint value (X5) and decreas-
ing the rotational speed of the centrifuge bowl (3) if
said measured parameter indicates that the tem-
perature of the liquid feed mixture is above a sixth
setpoint value (X6).

14. A method (100) according to any one of claims
10‑13, further comprising repeatedly measuring
(111) the parameter of the liquid feed mixture and
repeatedly increasing and/or decreasing the rota-
tional speed based on the measured parameter.

15. Acentrifugal separator (1) for separating at least one
liquid phase from a liquid feed mixture; said centri-
fugal separator comprising

a rotatable centrifuge bowl (3) in which the se-
paration takes place;
a drivemotor (14) for rotation the centrifugebowl
(3); and
a separator control unit (20) configured for

receiving (201) information about a para-
meter related to the separation perfor-
mance of the centrifugal separator and/or
a parameter of the liquid feed mixture;
sending (202) operational requests to said
drive motor for changing the rotational
speed of the centrifuge bowl (3) from a first
rotational speed (S1) to a second rotational
speed (S2) based on the received informa-
tion.
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