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(54) A DECANTER CENTRIFUGE FOR SEPARATING FEED MATERIAL

(57)  The present invention relates to a circular base
for a decanter centrifuge. The base accommodated at
one longitudinal end of a rotatable bowl of the decanter
centrifuge. The base defining an inner surface configured
to face an inner space of the bowl, a radial direction
extending outwardly from a centre point of the base
and a longitudinal direction extending perpendicular to
the radial direction. The base defining a first outlet pas-
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sage extending through the base and a first outlet hous-
ing provided at the inner surface and protruding away in
the longitudinal direction. The first outlet housing having
a first outlet opening for receiving a light phase from the
inner space. The first outlet opening comprising a first
weir edge defining in normal use a level of a surface of the
light phase in the inner space. The first outlet housing is
rotatable around a first adjustment axis.
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Description

[0001] The presentinvention relates to a circular base
for a decanter centrifuge, a decanter centrifuge and a
method of operating a decanter centrifuge.

Introduction

[0002] Centrifugal based methods, and in particular
decanter centrifuges, can be used for separating the
oil and fat from the residual solids and liquids when
extracting oil and/or fat from oil containing plant- or
animal items. In most conventional applications of oil
extraction from oil-containing plant- or animal items, such
as fish oil extraction, oil from food waste and vegetable oil
extraction and in particular corn oil extraction from corn
seeds/whole stillage, the solids of the plant- or animal
items are removed in a first separation stage, leaving a
residue of liquids. The liquids mainly consist of water and
oil/fat. The oil/fat is separated from the water in a second
separation stage after the solids have been removed.
[0003] By using the above technique, some oil/fat will
inevitably be trapped in the compacted solids cake. This
oil/fat is considered to be lost as it is not easily recover-
able even by resuspension of the solids.

[0004] It has therefore been suggested to remove the
oil already in the first separation stage using a two-phase
decanter and leaving a residue of solids and liquids. In
this way a higher oil yield and a cleaner oil can be
obtained.

[0005] WO 2010/142299 A1 relates to a decanter cen-
trifuge having a conveyor hub with a tubular steel body
with an inner core made of a material such as carbon fibre
reinforced epoxy.

[0006] WO 2020/109135 A1 relates to a method of
producing a low-fat product from a starting material made
of a fat and/or oil containing plant- or animal item. The
method comprises extracting ta greater part of the ex-
tractable oil and/or fat originally contained in the plant- or
animal item using a first decanter and leaving a residue of
solids and liquids.

[0007] US 7156801 relates to a decanter centrifuge
comprising a conveyor screw with one or more flights and
having a nominal transport speed varying along the long-
itudinal axis. The nominal transport speed depends in a
non-linear way on the screw pitch.

[0008] DE 102019102623 describes a centrifugal de-
canter for products that are difficult to de-oil, such as olive
pulp, must be mixed particularly intensively so that all or
even a residual liquid/residual moisture that is still con-
tained in the solid can be separated more easily. The
screw used having two radially offset helices extending
over the cylindrical region of the drum and the worm with
the same or different winding directions and/or different
pitches, so that a radially outer first screw thread and a
radially inner second screw thread are formed, so that a
part of the suspension to be processed when the drum
and screw rotates through the second radially - in relation
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to the axis of rotation - further inward helix or in conveyed
in the radially inner screw flight in a different direction
and/or in the same direction and/or at a different speed
than at the same time another part of the suspension that
is located in the area of the radially further outer helix or
the radially outer screw flight.

[0009] US 20150209804 describes an apparatus com-
prising an outer drum, an inner

drum, an activation spiral and a heavy-material dischar-
ging spiral.

[0010] EP 0868217 discloses a decanter centrifuge
having several blades arranged to convey axially in the
outer drum sludge having settled on the inside of this
drum.

[0011] EP 2130607 B1 relates to a decanter centrifuge
having the inlet arranged at an end of the casing opposite
the end in which the opening for expelling the solid phase
is arranged.

[0012] DE 2651657 relates to a centrifugal decanter
having a clear fluid discharge between the inlet and the
solids outlet.

[0013] US 3268159 relates to a centrifugal decanter in
which the feed zone is closer to large end hub than both
conveyor bearings.

[0014] JP 62106856 relates to a centrifugal decanterin
which the solids and liquids discharge are on the same
side.

[0015] US 3494472 relates to a centrifugal separatorin
the form of a sieve drum.

[0016] US 7022061 describes a centrifugal separator
with power recovery discharge pipes for the light phase.
[0017] US 9089852 describes a centrifugal decanter
mentioning that the solid discharge port may be oriented
at an angle to the radial to achieve an energy-saving
repulse effect.

[0018] WO 2012/062337 A2 relates to a centrifugal
separator comprising an outlet housing being rotatable
around an adjustment axis.

[0019] DE 10 2020 129 478 A1 relates to a conveyor
screw body having web elements.

[0020] EP 0506835 B1 relates to a decanter centrifuge
having at least one bearing of the conveyor supported at
the free end of a trunnion.

[0021] EP 0602766 B1 relates to a decanter centrifuge
having a central hub having radially projecting support
ribs.

[0022] EP 2440335 A1 relates to a decanter centrifuge
having conveyor screw comprising a hub with a cylind-
rical part and a generally conical part, the two parts being
interconnected by broad mutually spaced ribs extending
in the longitudinal direction.

[0023] EP 2926911 B1 relates to a decanter centrifuge
having a centrifuge worm which is mounted at one of its
axial end areas by means of a connecting flange.
[0024] EP 3177403 B1 relates to a decanter centrifuge
having individual openings in the cylindrical section of the
screw hub.

[0025] WO 2021122878A1 relates to a decanter cen-
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trifuge having, at least in the inlet area, a screw hub with
an open wall structure.

[0026] WO 2021122884A1 relates to a decanter cen-
trifuge having a transverse disk for stabilizing the worm
hub construction.

[0027] WO 2022096734A1 relates to a centrifuge
screw having rods between at least two winding sections.
The rods are formed completely or almost completely
spaced.

[0028] WO 2022096739A1 relates to a screw hub for a
centrifuge screw having in the longitudinal direction hav-
ing at least sections of an open wall structure.

[0029] WO 2022096745A1 relates to a centrifuge
screw having an open wall structure. The open wall
structure extending at most over a length of 50% of the
total length of the cylindrical longitudinal section.
[0030] US 8841469 relates to a method of recovering
oil from corn by adding a chemical additive.

[0031] When separating the oil and fat already in the
first separation stage, it is necessary to allow the solids
sufficient time to release the oil/fat. It is therefore an
object of the present invention to provide technologies
for increasing the release of oil from the feed and in
particular the oil trapped in the solids of the feed.

Summary of the invention

[0032] The object of the present invention is in a first
aspect achieved by a circular base for a decanter cen-
trifuge, the base being configured to be accommodated
at one longitudinal end of a rotatable bowl of the decanter
centrifuge, the base defining an inner surface configured
to face an inner space of the bowl, a radial direction
extending outwardly from a centre point of the base
and a longitudinal direction extending perpendicular to
the radial direction, the base defining a first outlet pas-
sage extending through the base and a first outlet hous-
ing provided at the inner surface of the base and protrud-
ing away from the inner surface in the longitudinal direc-
tion, the first outlet housing having a first outlet opening
for receiving a light phase from the inner space, the first
outlet housing communicating with the first outlet pas-
sage for passing the light phase from the first outlet
housing to the first outlet passage, the first outlet opening
comprising a first weir edge defining in normal use a level
of a surface of the light phase in the inner space, wherein
the first outlet housing is rotatable around a first adjust-
ment axis.

[0033] The circular base is used for closing off the
decanter centrifuge at the large end hub and provide a
bearing surface for the conveyor screw of the decanter
centrifuge. The bowl has one or more light phase outlet
provided in the circular base at the longitudinal end of the
bowl. The heavy phase outlet is located at the opposite
longitudinal end of the bowl. The feed in the present case
is oil containing plant- or animal items, such as fish oil
extraction, oil from food waste and vegetable oil extrac-
tion and in particular corn oil extraction from corn
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seeds/whole stillage. The light phase in the present case
is a substantially clean fat/oil in liquid phase separated
from the feed, whereas the heavy phase is a residue of
the feed being a mixture of otherliquids and solids, mainly
water and solids.

[0034] By allowing the outlet housing to protrude into
the inner space of the bowl, the oil can be discharged ata
distance from the base of the bowl. In that way the feed
inlet can be located adjacent the base without interfering
with the discharge.

[0035] By allowing the outlet housing to be rotatable
around the first adjustment axis, the position of the weir
edge, and thereby the level of the light phase, can be
adjusted by rotating the outlet housing about the adjust-
ment axis. Hereby is obtained that the level of the light
phase in the bowl may be adjusted by simply rotating the
outlet housing around the adjustment axis, as such rota-
tion will entail an adjustment of the radial distance of the
weir edge from the axis of rotation. The weir edge is
defined as the point where no information can be trans-
mitted through the discharged medium back into the
separation volume inside the decanter. "Information” is
anything that can affect the light phase level.

[0036] It should be understood that the centre point
means the point on the base corresponding to the axis of
rotation of the bowl when is use, the longitudinal direction
being parallel to the axis of rotation and the radial direc-
tion being perpendicular to the longitudinal direction. The
expression "level" refers to a distance in the radial direc-
tion from the centre point. In use the bowl rotates causing
the feed inside the bowl to separate in a heavy phase and
light liquid phase having a surface at a level, which is
slightly above the level of the weir edge thereby providing
a pressure head driving the light phase out of the bowl
through the weir.

[0037] The outlet housing is setin a position relative to
the adjustment axis so that the weir edge is positioned
further from the axis of rotation than an opposite edge of
the outlet opening, and the weir edge can be either the
trailing or the leading edge of the outlet opening relative to
the rotational movement of the bowl.

[0038] According to a further embodiment of the first
aspect, the outlet housing comprises a first side wall
offset from the first adjustment axis, the first outlet open-
ing being present in the first side wall. Hereby is obtained
that the level of the light phase in the bowl may be
adjusted by simply rotating the outlet housing around
the adjustment axis, as such rotation will entail an adjust-
ment of the radial distance of the weir edge from the axis
of rotation.

[0039] According to a further embodiment of the first
aspect, the first outlet housing being at least partially
cylindrical having a cylinder axis coaxial with the first
adjustment axis. This provides for a simple construction
and accordingly cost-efficient production.

[0040] According to a further embodiment of the first
aspect, the first weir edge is extending in parallel with the
first adjustment axis. In this way the weir edge will be
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parallel to the light phase surface during use for a well-
defined level of the light phase in the bowl.

[0041] According to a further embodiment of the first
aspect, the first outlet housing is cylindroconical having
the outlet opening in a conical part. By having the outflow
in a conical part, the outflow may be smoother and
recirculation inside the outlet housing may be avoided.

[0042] According to a further embodiment of the first
aspect, the first outlet opening is extending over an angle
of 30° to 75°, preferably 45° to 60°, around the first
adjustment axis. In this way the outlet opening and espe-
cially its angular range of extension around the adjust-
ment axis can be sufficiently large that the outlet opening
does not run full during normal operation, but an air-vent
can be left between the surface of the out-flowing light
phase and the edge opposite the weir edge.

[0043] According to a further embodiment of the first
aspect, the first outlet housing has an axial length in the
direction of the first adjustment axis, and that the first
outletopening is extending an axial length in the direction
of the first adjustment axis shorter than the axial length of
the first outlet housing.

[0044] According to a further embodiment of the first
aspect, the first adjustment axis is parallel to the long-
itudinal direction. In this way the position of the weir edge,
and thereby the level of the light phase, can be adjusted
by rotating the outlet housing about the adjustment axis.
[0045] According to a further embodiment of the first
aspect, the base further comprising a bearing surface for
a conveyor screw, the bearing surface being located at
the inner surface of the base. The base preferably has the
additional purpose of accommodating the bearing sur-
face for the conveyor screw.

[0046] According to a further embodiment of the first
aspect, the base further comprising a feed inlet for in-
troducing a flowable material into the bowl of the decanter
centrifuge, the feed inlet being located at the inwardly
oriented surface of the base. The base preferably has the
additional purpose of accommodating the feed inlet. The
heavy phase of the feed will thereby have a longer travel
time through the bowl to reach the heavy phase outlet
opposite the base. In this way the solids will have more
time to release oil.

[0047] According to a further embodiment of the first
aspect, the feed inlet, the bearing surface and the outlet
housing are located on a cylindrical part at the inner
surface of the base, the cylindrical part protruding in
the longitudinal direction. There is a tendency for the
conveyor screw to deflect and bend during use, in parti-
cular when running at high rotational velocities which are
near the eigenfrequency of the conveyor. This problem
increases for longer conveyor screw, where the distance
between the conveyor bearings is long. By having the
bearing surface protruding into the bowl, the distance
between the conveyor bearings can be reduced and the
eigenfrequency will be higher.

[0048] According to a further embodiment of the first
aspect, the first weir edge extends further away from the
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inner surface than the feed inlet. In this way the feed can
be introduced as close as possible to the base without
interfering with the light phase outlet.

[0049] According to a further embodiment of the first
aspect, the base defining a second outlet passage ex-
tending through the base, and a second outlet housing
provided at the inner surface, the second outlet housing
communicating with the second outlet passage to pass a
part of the light phase from the second outlet housing to
the second outlet passage, the second outlet housing
having a second outlet opening for receiving a part of the
light phase from the inner space together with the first
outlet opening, the second outlet opening comprising a
second weir edge defining in normal use the level of the
surface of the light phase in the bowl together with the first
weir edge, wherein the second outlet housing is rotatable
around a second adjustment axis. To better distribute the
outflow from the bowl more than one outlet housing
preferably can be used, such as two outlet housings.
Even three or more outlet housing can be used to dis-
tribute the outflow even better. The weir edges should
preferably be set at the same level, i.e. angular position
and have the same angular distance in between them-
selves for them to distribute the outflow optimally be-
tween themselves. The outlet housings are preferably
identical having the same features as described above.
[0050] The object of the present invention is in a sec-
ond aspect achieved by decanter centrifuge comprising
bowl rotating in use in a direction of rotation around an
axis of rotation, the bowl comprising a base according to
any of the preceding embodiments of the first aspect at
one end of the bowl in the axis of rotation and a heavy
phase outlet at an opposite end of the bowl in the axis of
rotation, the longitudinal direction of the base coinciding
with the axis of rotation. The decanter centrifuge accord-
ing to the second aspect can preferably be used together
with the base according to the first aspect. The heavy
phase outlet is located at an opposite end of the bowl
relative to the light phase outlet and the feed inlet.
[0051] The object of the present invention is in a third
aspect achieved by method of operating a decanter
centrifuge according to the second aspect, wherein the
method comprising:

rotating the outlet housing around the first adjust-
ment axis,

continuously introducing a flowable material into the
bowl while rotating the bowl about the axis of rotation,
the flowable material including light phase and a
heavy phase, and

allowing the light phase in the bowl to flow out of the
bowl via the outlet opening.

[0052] The method according to the third aspect can
preferably be used together with the decanter centrifuge
according to the second aspect.
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Brief description of the drawings

[0053]

FIG. 1A is a side view of a decanter centrifuge
according to the present invention.

FIG. 1B is a side view of a decanter centrifuge
according to the present invention.

FIG. 2A is a perspective view of a circular base
according to the present invention.

FIG. 2B is a perspective view of the base showing the
discharge of the light phase.

FIG. 2C is a perspective view of the base from the
rear side showing the discharge.

FIG. 3Ais a perspective view of the base showing the
inflow of the flowable material.

FIG. 3B is a perspective cutaway view of the base
showing the trunnion interior.

FIG. 3C is a perspective view of the base from the
rear side showing the inflow.

FIG. 4Ais a perspective view of the conveyor screw.
FIG. 4B is a perspective view of the conveyor screw.

Detailed description of the drawings

[0054] Fig. 1Ais aside view of adecanter centrifuge 10
according to the present invention. The decanter centri-
fuge 10 comprises a rotatable bowl 12 and a conveyor
screw 14. The bowl 12 has a cylindrical part 12a and a
conical part 12b. The conveyor screw 14 has a corre-
sponding cylindrical part 14a and conical part 14b. The
bowl 12 is rotated by a drive motor 16a and the conveyor
screw 14 is rotated by a back drive motor 16b. The back
drive motor 16b is typically connected via a gearbox (not
shown). An inlet 18 is provided for introducing the feed
into the decanter centrifuge 10. The bowl 12 comprises a
heavy phase outlet 20 at a small end hub 22 at the conical
part 12b of the of the bowl 12 and a light phase outlet 24 at
a base 26 forming a large end hub at the cylindrical part
12a of the bowl 12.

[0055] The conveyor screw 14 comprises a central
body 28 extending in a longitudinal direction between a
first bearing surface 30a at the cylindrical part 14a and a
second bearing surface 30b at the conical part 14b. The
conveyor screw 14 comprises a first flight 32 being at-
tached to the central body 28. The first flight 32 extends
over both the cylindrical part 14a and the conical part 14b
of the conveyor screw 14. The first flight 32 extending to
an inner wall 12c of the bowl 12 and defines a pitch angle
being less than 20°. The present embodiment further
comprises a second flight 34 not extending to the inner
wall 12c of the bowl 12 and defining a pitch angle being
greaterthan 30°. The pitch angle is here calculated by the
expression: Pitch angle = ATAN(Pitch/(n.(Bowl dia-
meter))). The second flight 34 does not extend to the
inner wall 12c and extends over only the cylindrical part
14a of the conveyor screw 14. The base 26 comprising a
trunnion 40 which encompasses feed inlets 42 42’ for the
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feed and the bearing surface 30a for the conveyor screw
14. Thefeedinlets 42 42’ communicating with the inlet 18.
The trunnion 40 also comprises at outlet housings 44
extending into the bowl 12 for transporting the light phase
from the bowl 12 to the light phase outlet 24.

[0056] Fig. 1Bisaside view of a decanter centrifuge 10
according to the present invention showing the inlet and
outlet flows. The feed is introduced via the inlet 18 as
shown by the arrow. The feed can be a crushed oil-
containing plant- or animal item such as crushed corn
seeds. The feed enters the bowl 12 via feed inlets 42 42’.
The feed is separated into a slurry fraction and an oil
fraction by centrifugal forces from the rotation of the bowl
12. The slurry fraction is a mixture of solids and water. The
slurry fraction form a heavy phase and are conveyed by
the conveyor screw 14 as a slurry which is discharged at
the heavy phase outlet 20 as shown by the arrow. The oll
fraction forms a light phase which is discharged via the
outlet housings 44 and light phase outlet 24 as shown by
the arrow. The slurry fraction being heavier than the oil
fraction and will thus flow outwards and accumulate at the
inner wall 12c of the bowl 12, the oil fraction being lighter
than the slurry fraction and will thus flow inwards and
accumulates near the central body. The first flight 32
collects the slurry fraction and conveys it towards the
heavy phase outlet 20 of the bowl 12, whereas the
second flight 34 being able to scrape and spread out
the slurry fraction.

[0057] FIG. 2Ais a perspective view of a circular base
26 according to the present invention. The base 26
comprises an inner surface 36 facing the interior of the
bowl (not shown here) and an outer surface (not visible
here) being opposite the inner surface 36 and facing the
outside of the bowl. The base 26 comprising the trunnion
40 which constitutes a cylindrical element positioned
about a centre point C of the base 26 protruding in a
longitudinal direction L from the inner surface 36 of the
base 26 into the bowl.

[0058] The trunnion 40 comprising a bearing surface
30a for the conveyor screw and feed inlets 42 42’ for
introducing feed (not shown) into the bowl. The bearing
surface 30a being located further away in the longitudinal
direction L from the inner surface 36 than the feed inlets
42 42’ and encircles the centre point C. The bearing
surface 30a being spaced apart from the centre point
C in a radial direction r. The radial direction r being
perpendicular to the longitudinal direction L. The feed
inlets 42 42’ is located more spaced apart in radial
direction r from the centre point C than the bearing sur-
face 40. In the present embodiment, two feed inlets 42
and 42’ are provided, whereby the feed inlet 42 is the
main feed inlet and the feed inlet 42’ is an overflow inlet
used during temporary high inflows.

[0059] The trunnion 40 further comprising the outlet
housing 44. The outlet housing 44 being at least partially
cylindrical and extending from the base 26 through the
trunnion 40 in the longitudinal direction L into the bowl.
The outlet housing 44 is located spaced apart in radial
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direction rfrom the centre point C, typically further spaced
apart from the centre point C than the bearing surface
30a. In the present embodiment, the screw flight 34 ends
at the outlet housing 44. Further, in the present embodi-
ment two outlet housings 44 and 44’ are provided spaced
apart by 180 degrees about the centre point C.

[0060] The light phase being oil/fat. During use, the
light phase flows inwardly due to centrifugal forces and
enters one of the outlet housings 44 44’ as shown by the
arrows. The light phase enters the outlet housing 44 44’
via a light phase opening 46. (Only the light phase open-
ing 46’ of the outlet housing 44’ is visible in the present
view, however, the outlet housing 44 has an identically
configured light phase opening). The light phase opening
46 defines a weir edge extending in parallel with the first
adjustment axis of the outlet housing 44 44’ and defining
in normal use a level of the light phase within the bowl. In
the present embodiment, the outlet housing 44 44’ has a
cylindroconical shape having the light phase opening 46’
in a conically shaped part of the outlet housing 44 for a
smoother flow.

[0061] FIG. 2B is a perspective view of the base show-
ing the discharge of the light phase. The light phase
enters the outlet housings 44 44’ at a radial distance
from the centre point C. The radial distance of the open-
ing 46 (and thereby the weir) from the centre point C can
be adjusted by rotating the outlet housing 44 44’ about an
adjustment axis A. In this way the level of the light phase
within the bowl can be adjusted. In use the bowl (not
shown) rotates causing the feed (not shown) inside the
bowl to separate in a heavy phase (not shown) and light
liquid phase having a surface at a level, which is slightly
above the level of the weir edge thereby providing a
pressure head driving the light phase out of the bowl
through the opening 46 and the outlet housing 44.
[0062] FIG. 2C is a perspective view of the base from
the rear side showing the outer surface 36’ and the
discharge of the light phase as shown by the arrows.
The outlet housing 44 extends to the outer surface 36’ of
the base 26 and defines an outlet 48 at the outer surface
36’ of the base 26 for ejecting the light phase. The outlet
housing 44 can be adjusted about the adjustment axis A
from the outside.

[0063] FIG. 3Ais a perspective view of the base show-
ing the inflow of the flowable material. The flowable
material is introduced centrally in the longitudinal direc-
tion and flows out in the radial direction into the bowl (not
shown) via the feed inlets 42 42'.

[0064] FIG. 3B is a perspective cutaway view of the
base 26 showing the interior of the trunnion 40. As can be
seen the flowable material is deflected by deflectors 50
from flowing in the longitudinal direction to a direction
substantially corresponding to the tangential direction of
the rotation of the bowl (not shown). In this way, less time
within the bowl is needed to accelerate the flowable
material to the bowl rotation speed, and the separation
can therefore be more efficient.

[0065] FIG. 3C is a perspective view of the base from

10

15

20

25

30

35

40

45

50

55

the rear side showing the inlet 18. The inlet is centrally in
the longitudinal direction.

[0066] Fig. 4A is a perspective view of the conveyor
screw 14 according to the present invention. The con-
veyor screw 14 comprises the first flight 32 and the
second flight 34 being attached to the central body 28.
The first flight 32 extends over both the cylindrical part
14a and the conical part 14b of the conveyor screw 14
and defines a pitch angle being less than 20° for being
able to collect the slurry fraction and convey it towards the
heavy phase outlet of the bowl. The second flight 34
extends in the longitudinal direction along the cylindrical
portion of the conveyor screw 14 only. The first flight 32
and the second flight 34 being at least partially inter-
twined.

[0067] Both the first flight 32 and the second flight 34
has the same winding direction, however, the second
flight 34 defining a pitch angle being more than 30° for
scraping and spreading out the slurry at the inner surface
of the bowl. The second flight 34 extends to a smaller
outer perimeter than the first flight 32 for the slurry to be
spread out on the inner surface of the bowl. This will allow
more oil to be released from the slurry.

[0068] The conveyorscrew 14 isfurtherprovided witha
baffle plate 60 between the cylindrical part 14a and the
conical part 14b for preventing oil from flowing towards
the heavy phase outlet of the bowl. The conveyor screw
14 is further provided with a third flight 52 extending to a
smaller outer perimeter than the second flight 34. The
purpose of the third flight 52 is to define an oil channel 54
between the second flight 34 and the third flight 52 to
allow the oil to flow towards the light phase outlet of the
bowl.

[0069] Thefirstflight32 comprises gaps 56 for allowing
the second flight 34 and the third flight 52 to pass through.
The first flight 32 is slightly offset at the gaps 56 to scrape
any slurry which would otherwise be missed due to the
gaps 56. The conveyor screw 14 further comprises a
cage structure 58 extending from the first bearing surface
30a away from the second bearing surface 30b for carry-
ing the first screw 32 beyond the first bearing surface 32a.
[0070] The present conveyor screw 14 also includes
an additional fourth flight 34’ and fifth flight 52’ which
essentially correspond to the second flight 34 and third
flight 52, respectively, albeit being 180° phase shifted. In
this way there will be an additional oil channel 54’ and two
spread-out effects on the slurry for each turn of the
conveyor screw 14.

[0071] The presentview also shows the base 26 being
attached to the first bearing surface 30a during use. The
base 28 comprises the feed inlet 42 42’ and the outlet
housing 44.

[0072] Fig. 4B is a perspective view of the conveyor
screw 14 according to the present invention when the
base 26 is connected to the first bearing surface 30a. The
central body 28 being free from any fluid openings be-
tween the first bearing surface 30a and the second
bearing surface 30b for increasing the structural stability
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and stiffness of the conveyor screw 14.

Claims

A circular base for a decanter centrifuge, the base
being configured to be accommodated at one long-
itudinal end of a rotatable bowl of the decanter cen-
trifuge, the base defining an inner surface configured
to face an inner space of the bowl, a radial direction
extending outwardly from a centre point of the base
and a longitudinal direction extending perpendicular
to the radial direction, the base defining a first outlet
passage extending through the base and afirst outlet
housing provided at the inner surface of the base and
protruding away from the inner surface in the long-
itudinal direction, the first outlet housing having a first
outlet opening for receiving a light phase from the
inner space, the first outlet housing communicating
with the first outlet passage for passing the light
phase from the first outlet housing to the first outlet
passage, the first outlet opening comprising a first
weir edge defining in normal use a level of a surface
of the light phase in the inner space, wherein the first
outlet housing is rotatable around a first adjustment
axis.

The circular base according to claim 1, wherein the
outlet housing comprises a first side wall offset from
the first adjustment axis, the first outlet opening
being present in the first side wall.

The circular base according to any of the preceding
claims, wherein the first outlet housing being at least
partially cylindrical having a cylinder axis coaxial with
the first adjustment axis.

The circular base according to claim 3, wherein the
first weir edge is extending in parallel with the first
adjustment axis.

The circular base according to any of the preceding
claims, wherein the first outlet housing is cylindro-
conical having the outlet opening in a conical part.

The circular base according to any of the preceding
claims, wherein the first outlet opening is extending
over an angle of 30° to 90°, preferably 45° to 75°,
around the first adjustment axis.

The circular base according to any of the preceding
claims, wherein the first outlet housing has an axial
length in the direction of the first adjustment axis, and
that the first outlet opening is extending an axial
length in the direction of the first adjustment axis
shorter than the axial length of the first outlet hous-
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8.

10.

1.

12.

13.

14,

15.

The circular base according to any of the preceding
claims, wherein the first adjustment axis is parallel to
the longitudinal direction.

The circular base according to any of the preceding
claims, wherein the base further comprising a bear-
ing surface for a conveyor screw, the bearing surface
being located at the inner surface of the base.

The circular base according to any of the preceding
claims, wherein the base further comprising a feed
inlet for introducing a flowable material into the bowl
of the decanter centrifuge, the feed inlet being lo-
cated at the inwardly oriented surface of the base.

The circular base according to claim 9 and 10,
wherein the feed inlet, the bearing surface and the
outlet housing are located on a cylindrical part at the
inner surface of the base, the cylindrical part protrud-
ing in the longitudinal direction.

The circular base according to any of the claims
10-11, wherein the first weir edge extends further
away from the inner surface than the feed inlet.

The circular base according to any of the preceding
claims, wherein the base defining a second outlet
passage extending through the base, and a second
outlet housing provided at the inner surface, the
second outlet housing communicating with the sec-
ond outlet passage to pass a part of the light phase
from the second outlet housing to the second outlet
passage, the second outlet housing having a second
outlet opening for receiving a part of the light phase
from the inner space together with the first outlet
opening, the second outlet opening comprising a
second weir edge defining in normal use the level
of the surface of the light phase in the bowl together
with the first weir edge, wherein the second outlet
housing is rotatable around a second adjustment
axis.

A decanter centrifuge comprising bowl rotating in
use in a direction of rotation around an axis of rota-
tion, the bowl comprising a base according to any of
the preceding claims at one end of the bowl in the
axis of rotation and a heavy phase outlet at an
opposite end of the bowl in the axis of rotation, the
longitudinal direction of the base coinciding with the
axis of rotation.

A method of operating a decanter centrifuge accord-
ing to claim 14, wherein the method comprising:

rotating the outlet housing around the first ad-
justment axis,

continuously introducing a flowable material into
the bowl while rotating the bowl about the axis of
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rotation, the flowable material including light
phase and a heavy phase, and
allowing the light phase in the bowl to flow out of
the bowl via the outlet opening.
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FIG. 3C
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