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(57) Abréegée/Abstract:

The invention relates to a solid bowl worm centrifuge for processing drilling muds, comprising a rotatable drum (1) and a rotatable
worm (2), wherein the centrifuge has a drive device for driving the drum and the worm with a drive motor as well as a gear assembly
for producing a differential rotational speed between the drum (1) and the worm (2) when the centrifuge Is In operation. According
to the Invention, a gear input shaft (20) of the gear assembly Is rotationally fixed by an overload lever arm (47) that can be triggered
INn the event of a torque overload, the overload lever arm (47) being directly and detachably connected with one end thereof and at
a radial distance from the rotation axis of the gear input shaft to said gear input shaft (20) or to a part that is connected thereto in a
rotationally fixed manner. The invention also relates to a method for monitoring the torque.
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Abstract

The invention relates to a solid bowl worm centrifuge for processing drilling muds,
comprising a rotatable drum (1) and a rotatable worm (2), wherein the centrifuge has a
drive device for driving the drum and the worm with a drive motor as well as a gear
assembly for producing a differential rotational speed between the drum (1) and the
worm (2) when the centrifuge 1s in operation. According to the invention, a gear input
shaft (20) of the gear assembly is rotationally fixed by an overload lever arm (47) that can
be triggered in the event of a torque overload, the overload lever arm (47) being directly
and detachably connected with one end thereof and at a radial distance from the rotation
axis of the gear input shaft to said gear input shaft (20) or to a part that 1s connected
thereto in a rotationally fixed manner. The invention also relates to a method for
monitoring the torque.
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Centrifuge and method for monitoring a torque

FIELD OF INVENTION

The invention relates to a centrifuge for the processing of

drill sludges and to a method for monitoring a torque.

BACKGROUND OF INVENTION

Decanters which are used for the processing of drill sludge are

known. In the processing of such sludge, also called drilling

mud, a decanter 1s usually operated at a lower load than in the

processing of other products. One reason for this is that, in

F

the event of failure because of overloading, complicated

demounting and cleaning of the decanter have to be carried out.

DE 10 2000 028 804 Al discloses a generic centrifuge with a

drum and with a screw which are driven by a first motor and

preferably a second motor, a gear arrangement which has a
plurality of gear stages being arranged between the motors and
the drum and screw, torques belng introduced into the first and
the second gear stage on four shafts, and a first and a second
gear stage being driven on at least three shafts. The
arrangement serves, inter alia, for generating a differential

rotational speed between the drum and screw.

In a design variant, 1in DE 10 2006 028 804 Al, an unregulated

drive 1s 1mplemented 1n which a gear input shaft is detained.

In this context, the possibility of implementing torqgue

overload protection on the stationary shaft is described.

T]

DE 94 09 109 Ul discloses a centrifuge with two epicyclic gear

stages, comblned into a synchronized gear. In one of the design

variants explained, an input of the epicyclic gear stages is
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detained and a signal i1s determined at this input as a function

of the torque at the screw. This signal can be used for

monitoring, overload indication and/or damping measures.

FR 81 11 786 discloses a solid bowl screw cehtrifuge wilth a
torque overload protection device having a lever which i1s held
on a Jib of a gear 1input shaft via i1ntermediate elements. A
lever end 1s held between two running rollers which are

connected to a spring support via a double-jointed arm. In this

case, when the centrifuge 1s 1in operation, the lever presses
against one of the two running rollers which 1s connected to e
measuring 1lnstrument. This measuring instrument determines the
force exerted by the lever and, when a predetermined limit
value 1s overshot, outputs a control command to a centrifuge

control device which stops the inflow of product into the

centrifuge. In the event of too high an overload, the double-

jointed arm can collapse, the fixing of the lever being
released by the running rollers. The gear input shaft of the

centrifuge 1s thus no longer fixed or is released.

SUMMARY OF INVENTION

The object of some embodiments of the invention is to provide a

centrifuge which makes 1t possible to process drill sludge, as

product, 1n an especilally suitable way.

As a result of the special configuration of the overload lever

arm and 1ts connection to the gear input shaft, some

embodiments may achlieve structural simplification, as compared

wlth the prior art.

The overload lever arm 1in thils case serves advantageously as a

torque support which, in the event of overload, comes loose
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from the gear input shaft or from the part, such as an arm or

pulley, connected fixedly in terms of rotation to it.

In this context, “a normal operation” means that the torque
acting upon the overload lever arm is lower than a stipulated

first limit value. When this first limit value is overshot,

operating parameters are first modified in a suitable way.

Thus, for eXample, the product inflow can be throttled.

If a second, higher limit value for the torque is overshot, the
solid bowl screw centrifuge is shut down and assumes a safe

state.

The term “overload event” means that the torque rises to an
extent such that compensation by the influencing of process
parameters and even a shutdown can no longer take place in due
time. In this case, the overload lever arm is compressed. As a

F
—

result, the gear input shaft is released and the belt drive of

the motor can



10

15

20

25

30

CA 02833426 2013-10-17

WO 2012/143342 -4 - PCT/EP2012/056976

no longer transmit torque via the gear to the screw or

the drum.

The overload 1lever arm 1s preferably designed as a
cylinder/piston arrangement which, in particular, is
designed to be telescopically resilient in a fluidic,
that 1s to say pneumatic or hydraulic way, or which has

a mechanical spring element such as a helical spring.

In order to prevent an overload event in due time even
before this state is reached, the centrifuge has means
for determining the instantaneous torque load upon the
cylinder/piston unit. These means can, for example,
determine the length wvariation of the overload lever
arm and/or determines the relative or absolute
variation 1in the tilt angle of the piston rod with
respect to an 1initial position. This information can be
used to Judge what precisely 1s the prevailing

operating state.

Methods which operate by torque overlcocad protection
which shut down the 1inflow at a first 1limit wvalue
already belong to the prior art. However, by means of
the method according to the invention, by overall two

limit wvalues belng stipulated with a change in the

operating parameters taking place when a first limit
value 1s reached or overshot and with a shutdown

occurring when a second 1limit wvalue 1s reached or
overshot, an overload event can be prevented even more
reliably. Only when the overlcad protection 1is
triggered does complicated cleaning of the centrifuge,

1n particular of the screw, become necessary. This can
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be prevented, 1inter alia, by the novel step of timely shutdown.

The use of the method 1n the processing of drill sludge has

proved to be especilally expedient since the processing of drill]
sludge entails the occurrence of unforeseen states which lie
outside the normal operation of the centrifuge. Via more
differentiated monitoring of the torque with the aid of the
stipulation of a first and of a second limit value, the

pr—

percentage of overload events occurring can be surprisingly

reduced.

According to one aspect of the present invention, there is

provided a solid bowl screw centrifuge for processing drill

sludge, comprising: a rotatable drum; a rotatable screw; a
drive operatively configured to drive the drum and the screw,

whereln the drive 1includes a drive motor and a gear arrangement

for generating a differential rotational speed between the drum

and the screw during operation of the centrifuge; an overload

lever arm triggerable 1n an event of a torque overload, wherein

fﬂv

a gear 1input shaft of the gear arrangement 1s rotationally

fixable by the overload lever arm, wherein the overload lever

arm 1s directly and detachably connected at one end thereof and

at a radial distance from a rotation axis of the gear input
shaft to a part connected to the gear 1input shaft, in a
rotationally fixed manner, wherein the overload lever arm has a
receptacle at the one end thereoi, wherein the part connected

to the gear 1nput shaft 1s a pulley, and wherein the receptacle

presses agalnst a bolt of the pulley.

According to another aspect of the present invention, there is
provided method for monitoring torque on a gear input shaft of

a solid bowl screw centrifuge as described herein in

clarification of drill sludge, the method comprising the acts

CA 2833426 2018-06-18
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of: (a) clarifying the drill sludge 1f the torque on the gear

input shaft i1s below a first limit value; (b) changing at least
one operating parameter of the solid bowl screw centrifuge 1f
the torque reaches or overshoots the first limit value; (c)
shutting down the solid bowl screw centrifuge 1f the torque
reaches or overshoots a second limit value; and (d) triggering
a torgque overload protection automatically or 1n a controlled
manner 1f a derivation of the torque over time overshoots a

limit value dM/dt.

L.L

ESCRIPTION OF THE DRAWINGS

L]
23
-

BRI

The invention 1is explained in more detail below by means of an
exemplary embodiment, with reference to the accompanyling

drawings 1n which:

figure 1 shows a diagrammatic sectional
1llustration of a solid bowl

screw centrifuge;

figure 2 shows a front view of a solid

bowl screw centrifuge;

figure 3 shows a detail view of an

overload lever from fig. 2, and

figures 4a) - 4cC) show part views of a solid bowl

screw centrifuge from figs. 2 and

3 1n various operating states.

INVENT ION

L]

ESCRIPTION OF TH:

[
-
-

DETATL

Figures 1 to 3 show a solid bowl screw centrifuge with a

rotatable drum 1 having a preferably horizontal axis ot

CA 2833426 2018-06-18
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rotation D and with a likewlse rotatable screw 2 which 1s
arranged 1nside the drum 1 and has a centrifuge drive 3 for

rotating the drum 1 and screw 2. The drum 1s arranged between a

drive-side and a drive-remote drum bearing 4a, 4b.

The centrifuge drive 3 has a motor 5 and a gear arrangement

arranged between the motor 5 and the drum 1 and screw Z.

The gear arrangement comprises, for example, a single gear,

what 1s known as a planetary gear 6, with three or more gear

stages 7, 8, 9 which follow the motor 5, 1n a configuration
selected here the first two gear stages 7, 8 and the third gear

stage 9 being arranged on the two axial sides of the drive-side

drum bearing 4a. Alternative configurations, for example with
all the gear stages 7, 8, 9 inside or outside the drum bearing

4a (in relation to the drum 1), can likewlse be 1mplemented.

The design of the gear 6 1s in this case such that, during

operation, a differential rotational speed can be set between

ﬁ

the rotational speed of the drum 1 and the rotational speed of

the screw 2.

The first gear stage 7 and the second gear stage 8 of the gear

6 are 1in this case designed 1in the manner of a planetary gear,

the first gear stage 7 forming a kind of prestage and the
second gear stage 8 a kind of main stage, which are both

arranged 1n a common housing 12.

CA 2833426 2018-06-18
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The first and second gear stage 7, 8 are designed in
the manner of an epicyclic gear, the housing 12 being
co-driven and 1in turn driving the drum 1 which 1is
connected fixedly 1in terms of rotation to the housing

12 preferably via a hollow shaft 13.

The first gear stage 7 has in the housing 12 a sun
wheel 14 on a sun wheel shaft 15, planet wheels 16 on
planet wheel axles 17, which are combined into a planet

wheel carrier 33, and an outer ring wheel 18.

Furthermore, the second gear stage 8 has, likewise
inside the housing 12, a sun wheel 19 on a gear input
shaft 20, also known as a sun wheel shaft, planet
wheels 21 on planet wheel axles 22, which are combined

into a planet wheel carrier 40, and an outer ring wheel

23 .

The motor 5 drives the housing 12 and the planet wheels
16 directly (not illustrated) or indirectly (via a
first wrap-around gear 24 with a belt pulley 25 on its
motor shaft 26, with a belt 27 and with a belt pulley
28 which 1s coupled fixedly in terms of rotation to the
housing 12 and to the planet wheel axles 17 of the
planet wheels 16 of the first gear stage 7, so that it
also forms the planet carrier 33 here). The belt pulley
28 may also be formed in one piece with the housing 12

or be formed on the outer circumference of the latter.

Furthermore, the first motor 5 drives the (hollow)

shaft 15 for the sun wheel 14 of the first gear stage 7

directly or indirectly (for example, via a second belt
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drive 29 with a belt pulley 30 on its motor shaft 26, with a
belt 31 and with a belt pulley 32).

Moreover, the ring wheel 18 1s coupled fixedly into rotation

via an 1ntermediate piece to a ring wheel 23 of the second gear

stage 8 to form an intermediate shaft 39 or is formed in one

plece wlith saild ring wheel.

F

The planet wheel axles 22 of the planet wheels 21 of the second

gear stage 8 drive via the planet wheel carrier 40 an
intermediate shaft 41 to the third gear stage 9 which (as a
simple or agaln multiple output gear stage) drives (merely

indicated diagrammatically here) the screw 2.

Between the housing 12 and the intermediate shaft 41, a
differential rotational speed can be implemented, which can be
set by means of the first and the second gear stage 7, 8 and

which 1s determined, on the one hand, by the rotational speed

of the gear'input shaft 20 of the second gear stage 8 and, on
the other hand, on the rotational speed of the intermediate

shaft 39.

p——

To set the differential rotational speed, in the present

exemplary embodiment the gear input shaft 20 is fixed at zero.

Thls arrangement may also be designated as a zero point drive.

The rotational speed of the intermediate shaft 39 is in this

case determined by the rotational speed of the sun wheel shaft

15 of the sun wheel 14 of the first gear



10

15

20

25

30

CA 02833426 2013-10-17

WO 2012/143342 -9 PCT/EP2012/056976

stage 7 and is therefore also dependent on the initial

rotational speed of the (drum) motor 5.

Both the sun wheel shaft 15 and the housing 12 have a
rotational speed different from zero, the rotational
speed of the housing 12 being coupled fixedly to the

rotational speed of the sun wheel shaft 15.

It 1s also advantageous that the first two gear stages
7, 8 are arranged inside the common (rotatable) housing

12 since this can be implemented cost-effectively and

affords a compact build.

In this case, the first gear stage 7 forms a kind of
prestage which acts together with the second gear stage

8 as a kind of overriding primary gear stage.

According to the arrangement of figs. 1 and 2, the
prestage lying outside the drive-side drum bearing 4a
makes 1t possible to have a dynamically rigid tie-up to

the rotating system.

However, the first two gear stages 7, 8 may also be
arranged completely together (i1f appropriate, with
further stages) between the drive-side drum bearing 4a
and the drum 1 or be arranged outside the drive-side

drum bearing 4a 1n relation to the drum 1.

It should also be mentioned, as an advantage of the
designs, that the dependence o©of the differential

rotational speed upon the slip and upon the load state

of the decanter 1s 1nsignificant. The gstipulated
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differential rotational speed range can be set 1in a

simple way by changing the belt or belt pulleys.

It must be recognized here that the differential
rotational speed can be preset by exchanging the belt
pulley of the wrap-around gear, the differential
rotational speed being variable, during operation,
within the given bandwidth ranges by regulating or

controlling the motor 5.

In this design, there 1is no reversal of rotational
speed, which, in combination with a planetary gear of

conventional type of construction results 1n a leading

SCYrew.

Owing to the now free gear input shaft 20 of the second
gear stage 12 Dbeing detained, 1t 1s possible to
implement a drive which, although being preset, 1s
unregulated during operation. Here, 1in each case, the
torque is measured and overload protection 45

implemented on the stationary shaft.

The structural set-up and the functioning of the

overload protection 45 are described in more detail

below.

In figs. 1 and 2, the gear input shaft 20 has a pulley

46 at its free end. An overload lever arm 47 1is
supported outside the axis of rotation D on this pulley
46. This overload lever arm 47 may be designed 1in
various ways and, 1n its function as a torque support,
prevents a rotational movement of the gear 1nput shaft

20.
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In this case, 1in the preferred design wvariant, the
overload lever arm 47 1s designed as a cylinder/piston
unit or as a compression spring with a cylinder housing
49 and with a piston rod 50 moveable linearly thereto.

In this case, force 1s exerted 1in the manner of a
restoring force upon the piston rod 50, 1in particular a
spring force or pressure by a fluid, such as, for
example, a gas or 1liquid. When force acts upon the
piston rod 50, the latter moves 1n relation to the

cylinder housing 49.

In the exemplary embodiment of fig. 2, the overload
lever arm 1is, for example, a pneumatic cylinder which
opposes a restoring force by gas pressure to the force

which the screw transmits to the pneumatic lever via

the pulley.

When the centrifuge i1s in operation, the overload lever
arm exerts a restoring force counter to the direction
of rotation R of the drum 1 and of the screw 2 and by
means of this force keeps the gear input shaft 20 at

rest.

In this case, the force which acts upon the overload

lever arm by means of the gear input shaft is measured

by a load cell 51 which is secured to the overload
lever arm 47. Measurement may take place in wvarious
ways, such ag, for example, by measuring the length
variation of the elements of the overload lever arm
which are moveable with respect to one another or by
measuring the angle of the lever arm to the base or

stand to which 1t 18 secured. In the case of a
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pneumatic cylinder (gas compression spring), i1t 1s also

possible to measure the gas pressure.

Various control commands can be output as a function of
the force determined. Thus, i1f a stipulated limit wvalue
1s overshot only slightly, the inflow of product into
the centrifuge can be throttled or completely stopped.
Thus, by the torgque being determined during the
operation of the centrifuge, for example, the drive
power of the motor 5 or the inflow capacity of the
product can be regulated, so that the centrifuge can be

operated up to its performance limit.

For thils purpose, the load cell 51 outputs a signal
which 1s transferred to a computing unit 52 and 1is
balanced with a 1limit wvalue. In the present example,
the load cell 51 is in a compact way arranged directly

on the overload lever arm 47 or integrated into this.

At 1ts free end facing the pulley, the overload lever
arm 47 has a receptacle 53, here, for example, a metal
clip, which presses against a coupling means 54,
preferably a bolt of the pulley 46, and thus keeps the

gear input shaft 20 at a standstill.

When the centrifuge 1s 1in operation, the force which
acts upon the overload lever arm 1s measured and the
torque 1s determined from this. When the solid bowl
screw centrifuge is 1in normal operation, clarification
of the drill sludge 1is carried out. This clarification
takes place by the 1introduction of drill sludge into
the centrifuge. In the centrifugal field of the

centrifuge, the drill sludge is converted into a liqguid
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phase and a solid phase which are discharged from the

centrifuge through different outflows.

As soon as a first limit value 1s reached or overshot,
the overlocad 1lever arm remains 1in 1its original
position, but operating parameters are modified. The
inflow 1s preferably shut down and a safe state thus

generated.

Insofar as a second limit wvalue of the torgque M 1is
reached or overshot, the centrifuge will be shut down
and assumes a safe state. Even when the second 1limit
value 1s reached or overshot, the overload lever arm

remalns in its original position.

Only 1n a serious case or overload event, 1n which the
torque 1in the gear and consequently the force on the
overload lever arm rise so quickly that a shutdown
would not be possible quickly enough, does the piston
rod 50 of the overload 1lever arm 47 collapse in a

linear movement A and comes loose from the gear input

in a concerted tilting movement B during the rotation

of the gear 6. The rise of the torque is dM/dt.

If a stipulated limit value for the rise of the torque
dM/dt is overshot and the force on the overload lever
arm rises too quickly, the latter comes loose from the
gear 1nput. This 1s 1llustrated diagrammatically in

figures 4a-4c. The release of the overlcad lever arm
from the gear input corresponds in this case to the

triggering of torque overload protection.
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The pistoh rod 50 1in this case has at its end a receptacle 53

which 1s connected rigidly to the piston rod 50 or is formed at

the end on the piston rod 50.

I'ne receptacle may preferably be shaped in the form of a
channel 58 with a shoulder 59 for guiding the bolt 54. As shown

fig. 3, the bolt 54 of the pulley 46 lies in the channel 58 of
the receptacle 53.

When the centrifuge is in operation, the pulley 46 exerts a
force upon the bolt 54 in the direction of rotation R of the

drum 1.

If the piston rod 50 penetrates into the cylinder housing 49 of
the overload lever 47, the pulley 46 is deccupled from the
overload lever arm 47 and movés in the direction of rotation R.
In decoupling, the bolt 54 comes loose from the channel 58 of
the receptacle 53 during the rotational movement, leading to
the decoﬁpling of the pulley 46 and of the screw 2 connected
thereto. In this case, the overload lever arm is arranged

pivotably about the pivot pin 55 of a rocking joint 61. As a

result of decoupling, the geaf input shaft 20 is freed and

cCo—-rotates.

The present invention has 1n this case the advantage that an
emergency stop and therefore cleaning of the screw and renewed
of the decoupled overload lever arm are necessary only when the

third limit value 1s reached, that is to say in the event of a

fault. Moreover, optimal utilization of the centrifuge is

F

achieved by force measurement or the determination of the

torque and by the operating parameters, such as, for example,
the drive power of the motor 5, which are coordinated with

these.
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During the operation of the centrifuge or while 1t 1s being

stopped, vibrations or resonant oscillations may occur. This

can be damped by damping feet 56 and damping plates 57, so that

the centrifuge does not transmit any oscillations to a machine

stand 00 or to the base. The operation of the centrifuge can
additionally be set and monitored by means for the
determination of oscillations 62, for example a vibration

SEensor,
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List of reference symbols
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24
25
26
27
28
29
30
31
32
33

Drum
Screw

Centrifuge drive

Drum bearing
Motor

Planetary gear
Gear stage

Gear stage

Gear stage

Housing

Hollow shaft

Sun wheel

Sun wheel shaft
Planet wheels
Planet wheel axles
Ring wheel

Sun wheel

Gear 1nput shaft
Planet wheels
Planet wheel axles
Ring wheel
Wrap-around gear

Belt pulley

Motor shaft
Belt

Belt pulley
Belt drive
Belt pulley
Belt

Belt pulley

Planet wheel carrier
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39 Intermediate shaft

40 Planet wheel carrier
41 Intermediate shatt

45 Overload protection
46 Pulley

477 Overload lever arm

49 Cylinder housing

50 Piston rod

51 Load cell

52 Computing unit

53 Receptacle

54 Bolt

55 Pivot pin

56 Damping feet

57 Damping plate

58 Channel

59 Shoulderx

60 Machine stand

61 Rocking joint

62 Means for the determination of Qscillations
D Axis of rotation

R irection of rotation
A Linear movement

B Tilting movement
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CLAIMS:

1. A solid bowl screw centrifuge for processing drill

sludge, comprising:
a rotatable drum;
5 a rotatable screw;

a drive operatively configured to drive the drum and
the screw, wherein the drive i1ncludes a drive motor and a gear
arrangement for generating a differential rotational speed
between the drum and the screw during operation of the

10 centrifuge;

an overload lever arm triggerable 1n an event of a
torque overload, wherein a gear input shaft of the gear

arrangement 1s rotationally fixable by the overload lever arm,

wherein the overload lever arm 1s directly and

15 detachably connected at one end thereof and at a radial

distance from a rotation axis of the gear 1nput shaft to a part

connected to the gear input shaft, 1n a rotationally fixed

manner, wherein the overload lever arm has a receptacle at the

one end thereof, wherein the part connected to the gear 1nput
20 shaft 1s a pulley, and wherein the receptacle presses agalinst a

bolt of the pulley.

2. The centrifuge as claimed 1n claim 1, wherein the
overload lever arm 1s supported at its other end on a machilne

stand.

25 3. The centrifuge as claimed 1n claim 2, whereln the

overload lever arm is designed as a piston/cylinder unit.

CA 2833426 2018-06-18
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4 . The centrifuge as claimed in claim 1, wherein the

overload lever arm 1s configured as a compressicn spring unit

of variable length.

0. The centrifuge as claimed 1in claim 1, wherein the

5 overload lever arm 1s designed as a piston/cylinder unit.

o . The centrifuge as claimed in claim 5, wherein the
piston/cylinder unit i1s designed as a fluidically or

mechanically acting spring element.

7. The centrifuge as claimed 1in claim 1, wherein the

10 overload lever arm 1s designed as a torque support which in an

overload event can be released from the bolt.

3. The centrifuge as claimed in claim 1, wherein the

grin
—

overload lever arm 1s of telescopic form.

9. The centrifuge as claimed in claim 1, wherein the

15 centrifuge comprises dampers configured to damp oscillations of

the centrifuge on a machine stand and/or a foundation.

10. The centrifuge as claimed in claim 1, wherein the
overload lever arm 1s fastened at an end remote from the gear

input shaft to a machine stand.

20 11. The centrifuge as claimed 1in claim 1, wherein the

centrifuge comprises a torque determiner for determining a

torgue acting upocn a piston rod of the overload lever arm.

12. The centrifuge as claimed in claim 11, wherein the

torque determiner 1is designed as a load cell.

25 13. A method for monitoring torque on a gear input shaft

ﬁ

of a solid bowl screw centrifuge according to claim 1 in

-
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clarification of drill sludge, the method comprising the acts

of:

(a) clarifying the drill sludge if the torgue on the

gear 1nput shaft 1s below a first limit value;

(b) changing at least one operating parameter of the

solid bowl screw centrifuge 1f the torque reaches or overshoots

the first limit value:;

f

(c) shutting down the solid bowl screw centrifuge 1if

the torque reaches or overshoots a second limit wvalue; and

(d) triggering a torque overload protection
automatically or 1n a controlled manner if a derivation of the

torque over time overshoots a limit value dM/dt.

14. The method according to claim 13, wherein, when the
first limit value is reached and overshot, the changing of the

at least one operatling parameter occurs by shutting down inflow

to the solid bowl screw centrifuge.

15. The method according to claim 14, wherein the

shutting down of the solid bowl screw centrifuge occurs via

o~
.

shutdown of a drive of the centrifuge.

16. The method according to claim 13, wherein the

shutting down of the solid bowl screw centrifuge occurs via

F

shutdown of a drive of the centrifuge.
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