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DURABLE WALL CONFIGURATION FOR A CENTRIFUGE

FIELD OF THE INVENTION

The present invention relates to a centrifuge. In particular, the present invention
relates, but is not limited, to improved wall configurations in the outlet region of a
centrifuge.

BACKGROUND TO THE INVENTION

Reference to background art herein is not to be construed as an admission that

such art constitutes common general knowledge in Australia or elsewhere.

Centrifugal separators are often used for the separation of solids and liquids from
slurry. For example, US patent 6,109,453 shows such a separator. Such
separators are used for separating coal solids from a coal slurry that includes
water. These centrifuges typically have an inlet where slurry is deposited and
then conveyed to a rotational basket. The slurry next traverses the rotational
basket, with the liquids being expelled outwards through the basket and the
solids being carried down tapered sides of the basket.

When solids reach an outermost edge of the basket, the solids leave the
outermost edge of the basket at speed and strike the walls of an outlet region of
the centrifuge. The solids are then channelled by the walls of the outlet region to
an outlet chute.

When the solids leave the outermost edge of the basket and are channelled to
the outlet chute, the solids may wear and/or damage the walls of the outlet
region. The walls of the outlet region of the centrifuge will typically have
protective tiling to help reduce this wear and/or damage. However, the protective
tiling is damaged or worn more quickly in some areas of the outlet region than
others, for example near the outlet chute. This increased damage and/or wear
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increases maintenance costs including costs for repair and/or replacement of the

protective tiles in these areas.

A portion of the inlet of the centrifuge where the inlet chute crosses the outlet
region may also sustain increased damage and/or wear from the solids. For
example, damage and/or wear to the inlet may cause liquids to leak through the
inlet to the outlet chute impairing the function of the centrifuge. Also, the
increased damage and/or wear to the inlet can increase maintenance costs

because the inlet may need to be replaced regularly.

OBJECT OF THE INVENTION

It is an aim of this invention to provide an improved centrifuge which overcomes
or ameliorates one or more of the disadvantages or problems described above,
or which at least provides a useful alternative.

Other preferred objects of the present invention will become apparent from the
following description.

SUMMARY OF INVENTION

According to a first aspect of the invention, there is provided a centrifuge,
comprising

an inlet for receiving a slurry;

a basket for separation of solids and liquids from the slurry; and

an outlet region for channelling the solids leaving the basket to an outlet chute;
wherein the outlet region includes:

a first wall comprising a first material; and

a second wall comprising a second material, the second material positioned on a
high wear area of the outlet region.

Preferably, the centrifuge further comprises a shield adjacent the inlet, the shield
comprising the second material.
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Preferably, the second material is more durable to abrasion than the first

material.

Preferably, the second material is more durable to impact than the first material.
Preferably, the second material comprises siliconised silicon carbide.

Preferably, the first wall comprises a tile of the first material and the second wall
comprises a tile of the second material, the tile of the second material having a

larger surface area than the tile of the first material.

Preferably, the second wall is in an area of the outlet region that is not
concentrically matched to the basket.

Preferably, the shield is moulded to fit around the inlet.

Preferably, the basket comprises tapered sides.

Preferably, the shield defines an annular guard around the inlet.

Preferably, the first material is included in a plurality of rectangular tiles.

Preferably, the second material is included in a plurality of rectangular tiles.

Preferably, the first material covers a majority of a surface area of the outlet

region.

Preferably, the first material is included in a plurality of tiles and the second
material is included in only a single tile.

Preferably, the slurry comprises a coal slurry.
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Further features and advantages of the present invention will become apparent

from the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

By way of example only, preferred embodiments of the invention will be
described more fully hereinafter with reference to the accompanying figures,

wherein:

Figure 1 is a perspective view of a centrifuge for use with an embodiment of the

invention;

Figure 2 is a side cross sectional view of the centrifuge illustrated in figure 1;

Figure 3 is a perspective view of the centrifuge illustrated in figure 1 showing the
drive components of the centrifuge;

Figure 4 is a perspective view of a lower internal portion of the separation
housing of a centrifuge, for example the centrifuge illustrated in figure 1.

Figure 5 is a perspective view of an upper internal portion of the separation
housing of the centrifuge illustrated in figure 4.

DETAILED DESCRIPTION OF THE DRAWINGS

Figures 1, 2 and 3 illustrate a centrifuge 10 to which the present invention may be

applied.

Figure 1 shows a centrifuge 10 having a separation housing 20 mounted to a
base 16. The separation housing 20 has an inlet in the form of a chute 22 by
which material to be separated, such as slurry, is conveyed inside the separation
housing 20.
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Figure 2 illustrates the internal components of the centrifuge, particularly of the
separation housing 20. An inlet end 22’ of the inlet chute 22 sits in a rim 21 of
the separation housing 20. The rim 21 is typically semi-circular. Within the
separation housing 20, the inlet chute 22, comprising the inlet end 22’ and an
outlet end 22”, conveys the material to be separated from a source (not shown)
to a separation screen in the form of a rotating basket 28. The basket 28 has a
circular cross-section and is tapered such that the radius of the circular cross-
section increases from where the material enters the basket to an outermost
edge of the basket 28'.

The separation housing 20 has a liquid outlet 30 which allows material separated
by the centrifuge 10, namely material that passes through apertures in the basket
28, to be removed from the centrifuge 10. An outlet chute 32, adjacent to an
outlet region 34, allows the solids that do not pass through the apertures in the
basket 28 to also be removed from the centrifuge 10. The basket 28 is engaged
with, and rotates with, a drive shaft 46.

Figure 3 illustrates the drive portion of the centrifuge 10. The drive shaft 46 is
rotated by a drive pulley 48 driven by an external power source in the form of a
drive motor 60 mounted on the base 16. The drive motor 60 has a drive wheel 62
which engages with a belt 64 which engages with the drive pulley 48 such that
rotation of the drive wheel 62 rotates the drive pulley 48, which in turn rotates the
drive shaft 46 that is fixed to the centre of the drive pulley 48. The drive portion
also has unbalanced motors 44 which provide an axial vibration to the basket 28.
During operation of the centrifuge 10, a material to be separated, such as slurry
being a combination of solids and liquids, is fed into the inlet end 22’ of the inlet
chute 22 where it is conveyed to the outlet end 22” inside the basket 28. The
material to be separated then hits the sides of the basket 28, which has
apertures. Rotation of the basket 28 applies “centrifugal force” to the material.
The centrifugal force causes the liquid component of the slurry to pass through

the apertures in the basket 28, while the solid component cannot.
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The liquids, which are usually undesirable, are then drained down the liquid outlet
30 for further processing and/or disposal. The solid component, which cannot
pass through the basket 28, traverses the inclined walls of the basket 28 under
centrifugal force. The axial vibration provided by the unbalanced motors 44
assists in movement of the solids axially along basket 28 and prevents, or at
least minimises, build up of solid material on the inner surface of the basket 28.
When the material reaches the outermost edge 28, it primarily comprises the
solid component of the material as the liquid component has been removed.
Some of the solids may leave the outermost edge 28 of the basket 28
tangentially and retain much of the velocity they had while being rotated in the
basket 28.

Figure 4 shows the outlet region 34 of the centrifuge 10 where solids leaving the
outermost edge 28’ of the basket 28 will be captured and channelled to an outlet
chute 32. The outlet region 34 is coaxial to the basket 28 and has a substantially
circular cross-section of larger radius than the outermost edge 28’ of the basket
28. The substantially circular cross-section of the outlet region 34 is concentric
with the circular cross-section of the basket 28 around most of the circumference
of the outermost edge 28’ of the basket 28. This concentric matching allows the
solids that leave the outermost edge 28’ tangentially to impact the walls of the
outlet region 34 at a shallow angle of incidence. These solids are then channelled
along the inner walls of the outlet region 34 to the outlet chute 32, where they are
then removed from the centrifuge 10.

The outlet region 34 comprises a first wall 36 comprising a first material to protect
the outlet region 34 from wear, such as by abrasion and/or impact from the
solids. For example, the first material may be alumina or another suitably durable
material. The first material may be in the form of tiles as illustrated in figure 4.
These tiles are typically rectangular, though other shapes are also envisioned.
The first material may cover a majority of a surface area of the outlet region 34.

The outlet region 34 comprises a second wall 38 comprising a second material.
The second wall 38 is in a high wear area of the outlet region 34 where prior art
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centrifuges that do not include the second material have shown increased tile
wear or damage. The second material is used on the second wall 38 to protect
the outlet region 34 from damage and/or wear. For example, the second wall 38
may be in an area of the outlet region 34 where the outlet region 34 is not
concentrically matched to the outermost edge 28’ of the basket 28.

The second material may be siliconised silicon carbide or another suitably
abrasion and/or impact durable material. The second material may be in the form
of a single large tile or a plurality of smaller tiles, though other forms are also
envisioned. The tiles of the second material are typically rectangular, though
other shapes are also envisioned.

Figure 5 shows the rim 21 where the inlet chute 22 is mounted on the centrifuge
10. A shield 23 is provided adjacent the inlet chute 22 to protect the inlet chute
22 from abrasion or impact from the solids. The shield 23 may be moulded to fit
around the inlet chute 22 and define an annular guard around the inlet. The
shield 23 may also comprise the second material to make the shield 23 more
durable to wear, for example by abrasion and/or impact.

The second material may be more durable to impact than the first material to
better protect the second wall and/or the inlet chute from heavy abrasion and/or
impact.

The first wall 36 will usually be tiled with tiles of the first material. The second wall
38 will usually be tiled with a single tile or multiple tiles of the second material.
The tile or tiles of the second material on the second wall 38 will usually have a
larger surface area than the tiles of the first material on the first wall 36. The
larger surface area of the tiles of the second material on the second wall 38 helps
to minimise joins or spaces between the tiles where, in some circumstances,
heavy abrasion and/or impact of the solids can chip the edges of the tiles or
erode under the tiles and strip the tiles off the second wall 38. Smaller surface
area tiles of the first material are usually more appropriate for the first wall 36 for
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simplicity and to allow the tiling to more easily conform to the shape of the outlet

region 34.

The centrifuge 10 and the workings of the centrifuge 10 described herein are
provided merely as an example of a centrifuge to which the invention of the
claims may be applied. The specification does not suggest that the invention of
the claims is limited to or applies only to this centrifuge.

In this specification, adjectives such as first and second, and the like may be
used solely to distinguish one element or action from another element or action
without necessarily requiring or implying any actual such relationship or order.
Where the context permits, reference to an integer or a component or step (or the
like) is not to be interpreted as being limited to only one of that integer,
component, or step, but rather could be one or more of that integer, component,

or step etc.

The above description of the present invention is provided for purposes of
description to one of ordinary skill in the related art. It is not intended to be
exhaustive or to limit the invention to a single disclosed embodiment. As
mentioned above, numerous alternatives and variations to the present invention
will be apparent to those skilled in the art of the above teaching. Accordingly,
while some alternative embodiments have been discussed specifically, other
embodiments will be apparent or relatively easily developed by those of ordinary
skill in the art. The invention is intended to embrace all alternatives,
modifications, and variations of the present invention that have been discussed
herein, and other embodiments that fall within the spirit and scope of the above

described invention.

In this specification, the terms ‘comprises’, ‘comprising’, ‘includes’, ‘including’, or
similar terms are intended to mean a non-exclusive inclusion, such that a
method, system or apparatus that comprises a list of elements does not include
those elements solely, but may well include other elements not listed.
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Claims

1. A centrifuge comprising:

an inlet (22°) for receiving a slurry;

a basket (28) for separation of solids and liquids from the slurry; and

an outlet region (34) for channelling the solids leaving the basket to an outlet
chute (32);
wherein the outlet region (34) further comprises:

a first wall (36) comprising a first material; and

a second wall (38) comprising a second material, the second material
positioned on a high wear area of the outlet region (34).

2. The centrifuge of claim 1 further comprising:
a shield (23) adjacent the inlet, the shield (23) further comprising the second

material.

3. The centrifuge of claim 1 or 2, wherein the second material is more durable
to abrasion than the first material.

4. The centrifuge of any of the preceding claims, wherein the second material is

more durable to impact than the first material.

5. The centrifuge of any of the preceding claims, wherein the second material
comprises siliconised silicon carbide.

6. The centrifuge of any of the preceding claims, wherein the first wall (36)
further comprises a tile of the first material and the second wall (38) comprises a
tile of the second material, the tile of the second material having a larger surface
area than the tile of the first material.

7. The centrifuge of any of the preceding claims, wherein the second wall (38) is
in an area of the outlet region (34) that is not concentrically matched to the
basket (28).
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8. The centrifuge of claim 2, wherein the shield (23) is moulded to fit around the

inlet.

9. The centrifuge of any of the preceding claims, wherein the basket comprises
tapered sides.

10. The centrifuge of claim 2, wherein the shield (23) defines an annular guard

around the inlet.

11. The centrifuge of any of the preceding claims, wherein the first material is
included in a plurality of rectangular tiles.

12. The centrifuge of any of the preceding claims, wherein the second material is
included in a plurality of rectangular tiles.

13. The centrifuge of any of the preceding claims, wherein the first material

covers a majority of a surface area of the outlet region.

14. The centrifuge of claim 1, wherein the first material is included in a plurality of

tiles and the second material is included in only a single tile.

15. The centrifuge of any of the preceding claims, wherein the slurry comprises a

coal slurry.
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