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(57) Abrégée/Abstract:
The Invention relates to a deviation ring for paste comprising an annular rebound wall (2) for a self-distributing centrifuge (1). The
Invention also relates to a corresponding self-distributing centrifuge (1). In the deviation ring, the angle of incidence ? of the
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(57) Abrege(suite)/Abstract(continued):
tangents of the rebound wall (2) of the deviation ring (4), opposite the distribution slit (3) of the centrifuge (1), In relation to the
horizontal, Is between 3 and 60° over the entire opening width of the distribution slit (3).
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Abstract

The invention relates to a deviation ring for paste comprising an annular rebound wall (2) for a
self-distributing centrifuge (1). The invention also relates to a corresponding self-distributing
centrifuge (1). In the deviation ring, the angle of incidence ? of the tangents of the rebound wall
(2) of the deviation ring (4), opposite the distribution slit (3) of the centrifuge (1), in relation to
the horizontal, is between 3 and 60° over the entire opening width of the distribution slit (3).
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DEFLECTOR RING FOR A SELF-DISCHARGING CENTRIFUGE

The invention relates to equipment for separating liquids and solids in centrifuges, 1n

particular disk separators with automatic discharge. The invention relates in particular to a

paste deflector ring with an annular impact wall for a self-discharging centrifuge and to the

self-discharging centrifuge itself.

Disk separators are centrifuges equipped with a central inlet for the suspension, conical disks
which are located in the drum and which act as separators for fine particles as a result of the
centrifugal force which 1s present and the short sedimentation paths. The particles which have
been separated out slide along the disks into the solids collection space toward the maximum
diameter of the drum. The clanfied liquid is discharged over an overflow weir without

pressure or under pressure by means of what is known as a gripper designed as a pump

impeller.

For low solids contents, disk separators with a closed drum which have to be emptied by hand

are in use. For higher solids contents, the drums are equipped with an emptying system which

enables the entire contents of the drum comprsing solids and liquid to be discharged as a

slurry.

Disk separators with a standing or suspended drum are known.

German laid-open specification DE 198 46 535 A1 has disclosed a centrifuge with a
suspended drum in which a tubular bag 1s fitted beneath the drum 1n order to collect the solid.

The vessel in the centrifuge 1s of cylindrical design in the region of the centrifuging zone of

the drum.

This has the drawback that the solids which are centrifuged out can remain stuck in the region

of the centrifuging zone, making central collection of the solids impossible.

It 1s also known that with solid pastes with good flow properties, by achieving an extremely
short drum opening time, what are known as partial sludge removal operations are possible,
allowing a higher solids concentration to be achieved in the paste which is discharged.

In recent times, it has been attempted to produce a highly concentrated paste by extracting the
liquid fraction in the drum before it is emptied and to discharge this highly concentrated paste
through a controllable gap which 1s larger than has hitherto been customary.
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For system reasons, the discharge of paste takes place with centrifugal acceleration 1n the
honizontal direction onto a circular penphery, and the paste discharged could be collected in
an annular vessel. However, it 1s desirable for the paste to be collected 1n a vessel located
beneath the drum. This 1s preferably possible with a suspended drum i1n one embodiment of a
centrifuge. The paste then has to be deflected from the honizontal direction downward into the

vessel.

Embodiments of the invention relate to a device comprising a paste defector ring and a
paste container which is connected to it or can be released and is able to receive the
paste from a plurality of drum emptying operations. This ring is designed in such a way

that deflection entails the minimum possible product losses.

The subject matter of an aspect of the invention is a paste deflector ring having an
annular impact wall for a self-discharging centrifuge, characterized in that the setting
angle a of the tangent ol the impact wall of the deflector ring positioned opposite the
discharge slot of the centrifuge with respect to the horizontal is from 3 ta 607, preterably

10 to 30°, as seen over the entire opening width of the discharge slot.

This allows gentle deflection, 1in particular with low shear forces, of the solid which has been

centrifuged out of the discharge slot into the collection vessel of the centrifuge.

A particular detlector ring is characterized in that the inner contour of the impact wall
immediately below the mmpact surface, in particular as seen over any desired longitudinal

section through the deflector ning, 1s of circular or parabolic design.

This makes the detlection even more gentle on the product and further reduces the shear

forces.

In"a preferred form, the deflector ring i1s designed in such a way that the impact wall,.1n the
region below the discharge slot, has a curved inner contour, as seen in geometric longitudinal

section, with a radius of curvature of >20 mm, preferably of 30 to 50 mm.

The latter curved wall surface may also be designed according to a curve, with a radius which

varnes over the path length.

In a particularly preferred embodiment, the impact wall of the deflector ring, in the region

above the opening width of the discharge slot, has a setting angle y with respect to the
horizontal of 3 to 30°, preferably from 5 to 15°.
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A preferred variant of the deflector nng 1s characternized in that the tangent of the mnner
contour of the impact surface, in the region below the deflecting contour of the detlector ning,
has a setting angle B of up to 30°, preferably from 5 to 15° with respect to the vertical, as seen

in geometric longitudinal section. The vertical is in this case parallel to the axis of rotation of

the drum.

This results 1n particularly favorable guidance of the product which has been centrifuged out

toward the center of the collection vessel.

In a preferred vanant, the deflector ring has a detachment edge, which may be undercut, at its

lower end.

The deflector ning 1s 1n particular integral with a collection vessel or 1s particularly preferably

releasably connected (o the collection vessel of the centrifuge.
In a preferred embodiment, the detlector rning 1s designed with jacket cooling.

The cooling jacket 1s, for exémp]e, a double wall on the outer periphery of the deflector ring,

through which a heat-transfer medium can flow.

In a preferred embodiment, the surface of the deflector ring which comes into contact with

product 1s provided with a coating with sliding properties, in particular made from PTFE or

metal alloys.

In a further preterred vanant, the deflector ring has one or more nozzles for spraying in liquid

nitrogen.
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These nozzles are in particular distributed over the periphery of the deflector ring

below the impact surface which corresponds to the opening width of the discharge

slot.

In another aspect, there is provided a self-discharging centrifuge for the process
engineering treatment of highly concentrated pastes, comprising at least a
housing that is coolable, a feed line for a suspension, a discharge line for a
clarified liquid, a suspended drum, which is connected to a drive part at the top
and has two or more discharge slots, and a collection vessel, wherein the
centrifuge includes a paste deflector ring having an annular impact wall for the
self-discharging centrifuge, said centrifuge having a discharge slot, wherein a
setting angle a of the tangent of the impact wall of the paste deflector ring
positioned opposite the discharge slot of the centrifuge with respect to the
horizontal is from 3 to 60° as seen over the entire opening width of the discharge
slot, said paste deflector ring having an inner contour immediately below the
impact wall of circular or parabolic design and, in the region below said discharge
slot a curved inner contour with a radius of curvature (r) of >20 mm, said impact

wall having, in the region above the opening width of the discharge slot, a setting

angle y with respect to the horizontal of 3 to 30°, the tangent of the inner contour,

in the region below the curved tnner contour of the paste deflector ring having a

setting angle [3 of up to 30° with respect to the vertical, said paste deflector ring
having, at its lower end, a detachment edge, said paste deflector ring being
integral with said collection vessel or detachably connected to said collection

vessel, said paste deflector ring being provided with a cooling jacket.

The subject matter of another aspect of the invention is also a self-discharging
centrifuge for the process engineering treatment of highly concentrated pastes, at
least compriSing an optionally coolable housing, a feed line for the suspension, a
discharge line for the clarified liquid, a suspended drum, which is connected to a
drive part at the top and has two or more discharge slots, a collection vessel,
which it appropriate can be detached from the housing, and a discharge device for
the paste, characterized in that the centrifuge includes a deflector ring according

to the invention.
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The collection vessel is preferably cylindrical or designed to taper conically toward the

bottom.

The conical taper of the collection vessel makes it easier to discharge, for example, frozen
product from the vessel. The upper edge of the vessel is in particular designed 1n such a way
that a flow with little swirling is formed below the detachment edge which 1s preferably fitted

as part of the deflector ring.

Likewise in a preferred embodiment, the inner surfaces of the collection vessel which come
into contact with product are provided with a coating with sliding properties, 1n particular

made from PTFE or metal alloys.

A bag made from tlexible matenal is particularly preferably fitted into the collection vessel

and can be fixed to the vessel walls in particular by means of a pressure reduction.

Suitable matenials for the bag are all film plastics, in particular polypropylene, polyethylene or
polyvinyl chlonde.

In a preferred further form of the centrifuge, the collection vessel is designed with a

temperature-control device, 1n particular with jacket cooling.

The collection vessel preferably also has means for transporting it, in particular by means of

floor conveyor devices.

The upper opening of the collection vessel is particularly preferably designed as a partial
flange.

As a result, the collection vessel can, for example, be closed by means of a cover and is
designed in such a way that it can be docked to other process engineering apparatus, in

particular to a dissolving tank.

For use in the biotechnology sector, e.g. during the separation of pastes or clarification of

liquids in human blood plasma fractionation, the collection vessel is designed with the

capacity for jacket cooling.

To improve the cooling action, one or more nozzles may be fitted, through which liquid
nitrogen can be introduced into the gas space in the vicinity of the rotating drum, in order to

prevent the discharge space from being heated by air friction.
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There are known disk separators which can be cleaned automatically by cleaming-in-place. For
this purpose, during certain in some cases special operating states, the separator 1s rinsed with
various cleaning liquids. Special CIP nozzles may be fitted to assist with the cleamng. When

designing the components and the seals between the components, it should be ensured that

they are readily accessible during the cleaning.

The vessel may be made from metallic or nonmetallic matenials. The vessel may be arranged
detachably or non-detachably in a frame which is transported or can be stacked by means of

floor conveyor vehicles.

The vessel may be provided with a cover or may be equipped with an automatic opening shde

and may be suitable for feeding dissolving tanks.

The vessel may be equipped with a slurrying or melting device which enables it to convey the

contents 1nto the dissolving tank as a free-flowing suspension.

Like the deflector nng, the vessel may also be equipped with the capacity for jacket cooling,

for example for use in biotechnology.

The invention 1s explained in more detail below, by way ot example, with reference to the -

figures, in which:
Figure 1  shows a longitudinal section through a modified centrifuge 1.

Figure 2  shows an enlarged detail of the longitudinal section shown in Figure 1.
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Examples

The discharge of a biological paste which is formed during the fractionation of human blood
plasma takes place from a centrifuge drum 14 having an external diameter of 468 mm at a
drum rotational speed of 7000 rpm, with the blood plasma paste being deflected by a paste
deflector ring 4. The centrifuge 1 has a drive part 13 for driving the drum 14, with a feed line
11 for the plasma. The drum 14 is suspended in a dividable lower part of the centrifuge 1
which comprises the jacket housing 10, with feed lines 19 and discharge lines 22 for a cooling
liquid and lines 9 for introducing liquid nitrogen, the deflector ring 4 and the collection vessel
7. The collection vessel has a cooling jacket 16 with feed lines 20 and discharge lines 21 and
also welded-on transport brackets 18. The drum 14 also has an outlet 12 for the clarified
liquid. Figure 2 shows the deflector ring 4 in detail. The impact wall 2 of the paste deflector
ring 4 1s at an angle a = 15° (cf. Figure 2) with respect to the horizontal in the region of the
discharge slot 3. The angle Y above the opening width of the discharge slot 3 is likewise
inclined by 15° with respect to the horizontal, so that the impact surface 8 itself and the region
above it form a straight line in projection. Below the impact surface, the discharged paste is
deflected toward the base of the collection vessel 7 by a circular contour, as seen in
longitudinal section, with a radius of curvature r of 45°. To guide the discharged solids away
from the vessel wall toward the center of the base, the adjoining surface 19 is inclined at an

angle p = 10° with respect to the vertical. At its lower end, the paste deflector ring 5 has a

detachment edge 6.

With this geometry, it was possible to achieve virtually complete deflection of the paste. By
way of example, after two discharges from the centrifuge drum, 98.3% of the discharged mass
of solids was located in the collection vessel 7 beneath it and only 1.7% was still on the
surface of the deflector ring. A further test using a different biological paste, after six

discharges, showed a mass of solids of 99.5% in the collection vessel, corresponding to a loss

of 0.5% on the surface of the paste deflector ring.
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CLAIMS:
1. A self-discharging centrifuge for the process engineering treatment

of highly concentrated pastes, comprising at least a housing that is coolable, a
feed line for a suspension, a discharge line for a clarified liquid, a suspendea
drum, which is connected to a drive part at the top and has two or more discharge
slots, and a collection vessel, wherein the centrifuge includes a paste deflector
ring having an annular impact wall for the self-discharging centrifuge, said
centrifuge having a discharge slot,‘wherein a setting angle a of the tangent of the
impact wall of the paste deflector ring positioned opposite the discharge slot of the
centrifuge with respect to the horizontal is from 3 to 60° as seen over the entire
opening width of the discharge slot, said paste deflector ring having an inner
contour immediately below the impact wall of circular or parabolic design and, in
the region below said discharge slot a curved inner contour with a radius of
curvature (r) of >20 mm, said impact wall having, in the region above the opening
width of the discharge slot, a setting angle y with respect to the horizontal of 3 to
30°, the tangent of the inner contour, in the region below the curved inner contour
of the paste deflector ring having a setting angle 3 of up to 30°, with respect to the
vertical, said paste deflector ring having, at its lower end, a detachment edge, said
paste deflector ring being integral with said collection vessel or detachably

connected to said collection vessel, said paste deflector ring being provided with a

cooling jacket.

2. The centrifuge of claim 1, wherein the detachment edge is undercut.

3. The centrifuge of claim 1 or 2, wherein a surface of the paste

deflector ring which comes into contact with discharged product is provided with a

coating with sliding properties.

4. The centrifuge as claimed In claim 3, wherein said coating with

sliding properties is PTFE (polytetrafluoroethylene) or a metal alloy.

5. The centrifuge of any one of claims 1 to 4, wherein the paste

deflector ring has one or more nozzles for spraying in liquid nitrogen.
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6. The centrifuge as claimed in any one of claims 1 to 5, wherein the
collection vessel is designed to be cylindrical or to taper conically toward the

bottom.

7. The centrifuge as claimed in any one of claims 1 to 6, wherein inner
5 surface of the collection vessel which come into contact with discharged product

are provided with a coating with sliding properties.

8. The centrifuge as claimed in any one of claims 1 to 7, wherein a bag

made from flexible material Is inserted into the collection vessel.

9. The centnfuge of claim 8, wherein the bag is fixed to the vessel
10 walls.
10. The centrifuge of claim 9, wherein the bag is fixed to the vessel walls

by means of a pressure reduction.

11. The centrifuge as claimed in any one of claims 1 to 10, wherein the

collection vessel is designed with a temperature-control device.

15 12 The centrifuge as claimed in claim 11, wherein said temperature-

control device Is a cooling jacket.

13. The centrifuge as claimed in claim 1, wherein the collection vessel

additionally has means for transporting said collection vessel.

14. The centrifuge of claim 13, wherein the means for transporting the

20 collection vessel comprises floor conveyor devices.

15. The centrifuge as claimed in any one of claims 1 to 14, wherein the

collection vessel has an upper opening formed as a partial flange.

10. The centrifuge as claimed in any one of claims 1 to 15, wherein said

setting angle a is from 10 to 30°.

25 17. The centrifuge as claimed in any one of claims 1 to 16, wherein said

radius of curvature (r) is 30 to 50 mm.
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18. The centrifuge as claimed in any one of claims 1 to 17, wherein said
setting angle y Is 5 to 15°.
19. The centrifuge as claimed in any one of claims 1 to 18, wherein said

setting angle 3 1s 5 to 15°.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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