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(57) Abréegée/Abstract:

A filtration apparatus which has a filtration chamber, and the filtration chamber has a fluid inlet, a filtered fluid outlet, a residue outlet,
and a filtering element. The filtering element Is situated between the fluid Inlet and the filtered fluid outlet. The apparatus also
Includes a wiping member which Is situated within, or about, the filtering element and which Is adapted to wipe the surface of the
filtering element. The wiping member also wipes any residue toward the residue outlet when the apparatus Is in use. The filtration
apparatus includes a first pumping means configured to create a flow toward the filtering chamber, and a second pumping means
situated within the filtering chamber and configured to induce a counter-flow back toward the first pumping means.
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Figure 1

(57) Abstract: A filtration apparatus which has a filtration chamber, and the filtration chamber has a fluid inlet, a filtered fluid
outlet, a residue outlet, and a filtering element. The filtering element 1s situated between the fluid inlet and the filtered tluid outlet.
The apparatus also includes a wiping member which 1s situated within, or about, the filtering element and which 1s adapted to

& wipe the surface of the filtering element. The wiping member also wipes any residue toward the residue outlet when the apparatus

W

1s 1n use. The filtration apparatus includes a first pumping means configured to create a tlow toward the filtering chamber, and a
second pumping means situated within the filtering chamber and configured to mduce a counter-tlow back toward the first pump -
Ing means.
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Improvements relating to F iltration and Dewatering Apparatus
FIELD OF THE INVENTION -

This invention relates to filtration and dewatering apparatus, and in particular, but not
exclusively to filtration apparatus for filtering juices in the beverage industry, and

dewatering apparatus for dewatering effluent.
BACKGROUND

It is often necessary to filter juices and other liquids during processing. [For example, in
the wine industry, to produce a high quality and visually appealing wine, it is necessary to

filter the juices after they are extracted from the fruit.

After crushing the grapes the juice is generally allowed to settle for a period of days or
weeks to allow the solids to settle out. And to avoid spoiling the juice 1t is necessary to

chill i1t during this time while the settling occurs.

There are costs associated with storing the large quantities of juice and with chilling the
juice. Also, the juice can degrade to some extent while it is held for an extended period
waiting for the settling to occur, for example the juices can begin to oxidise and become

spoiled. And in addition, the waiting period slows down the wine making process.

While fine mesh or screen filters are suitable for separating small solid particles from
fluids, they generally require frequent cleaning if the fluids contains a high percentage of

solids. Extracting solids from fruit juices is a classic example of this situation.

Similarly, the dewatering of effluent, for example effluent on a dairy farm, is a
challenging task. The large volumes involved, and the fineness of the solids, requires
dewatering apparatus with fine filtration abilities and yet the ability to perform efficiently

while processing the large volumes of effluent.

To deal with these problems a range of filtering options have been used in the past. The
most commonly used filtering methods tend to require the use of flocculants and/or
expensive non-reusable filtration mediums. The flocculants can degrade the final product

to some extent, and the used flocculants produce an additional waste disposal problem.
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What is needed is an efficient filtration apparatus, which is capable of adequately filtering
large quantities of juices, and which minimises or eliminates the need to use flocculants,

and which minimises or eliminates the need to use throw-away filtering media.

- In this specification unless the contrary is expressly stated, where a document, act or item

of knowledge is referred to or discussed, this reference or discussion is not an admission
that the document, act or item of knowledge or any combination thereof was at the
priority date, publicly available, known to the public, part of common general knowledge;

or known to be relevant to an attempt to solve any problem with which this specification

1S concerned.

OBJECT

It 1s therefore an object of the present invention to provide a filtration or dewatering
apparatus which will at least go some way towards overcoming the above mentioned

problems, or at least provide the public with a useful choice.

STATEMENTS OF THE INVENTION

Accordingly, in a first aspect, the invention may broadly be said to consist in a filtration
apparatus having a filtration chamber, the filtration chamber having a fluid inlet, a filtered
fluid outlet, a residue outlet, and a filtering element which is situated between the fluid
inlet .a.nd the filtered fluid outlet, and the apparatus also having a wiping member situated
within, or about, the filtering element and adapted to wipe the surface of the filtering

element and to wipe residue toward the residue outlet when the apparatus is in use.

Preferably the apparatus further includes fluid directing means adapted to induce swirling

of a fluid within, or about, the filtering element when the apparatus is in use.

Preferably the apparatus includes a first pumping means configured to create a tlow
toward the filtering chamber, and a second pumping means situated within the filtering

chamber and configured to induce a counter-flow back toward the first pumping means.

Preferably the apparatus further includes a centrifugal impellor situated within the

filtering chamber.
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Preferably the filtering element is cylindrical or conical shaped.
Preferably the wiping member is a substantially helically shaped wiper.

Preferably the wiping member is rotatable about an axis that is common with a central

axis of the filtering element.
Preterably the filtering element includes a fine mesh screen.

Preferably the apparatus includes a rotary valve which is configured to control the flow of

residue out of the ﬁltering chamber.

Preferably the residue outlet includes one or more restrictor orifices that are configured to
allow residue to exit through the or each orifice while maintaining a pressure within the

filtering chamber.

-Optionally the residue outlet includes one or more variable sized outlet holes or orifices.

Preferably the residue outlet is provided with a valve mearis which is adapted to control

the flow of residue out through the outlet when the apparatus is in use.
Preterably the valve means includes a rotatable valve member.

Preferably the rotatable valve member includes one or more passages which are adapted
to communicate with the or each orifice of the residue outlet, when alignment of the

passage or passages with an orifice occurs, as the rotatable valve member rotates when the

apparatus 1s in use.

In a second aspect, the invention may broadly be said to consist in a filtration apparatus
having a fluid inlet, a filtered fluid outlet, a residue outlet, and a filtering element which is
situated between the fluid inlet and the filtered fluid outlet, and the apparatus also having
at least one rotatable member, the rotatable member or members being configured
1nd1v1dually, or In combination, as a centrifugal impellor and as a W1p1ng member adapted

to wipe the surface of the filtering element.

In a third aspect, the invention may broadly be said to consist in a processing plant

Incorporating at least one filtration apparatus substantially as specified herein.
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Preferably the processirig plant includes a pumping means adapted to pump a fluid

through the fluid inlet and toward the filtering element.

Preferably the processing plant includes an auguring means to remove residue from the

residue outlet.
Preferably the processing plant is a juice processing plant.

In a fourth aspect, the invention may broadly be said to consist in a method of filtering a

fluid including the steps of;

e creating a swirl within a pressurised fluid within a filtering chamber which

includes a filtering element,

* using a wiping member to wipe any residue that collects on the filtering element

off the filtering element, and

o extracting the wiped residue from the filtering chamber and through a re;idue‘

outlet and collecting the residue separately from any filtered fluid.

Preferably the method further inciudes extracting the wiped residue through a v'alve.

- means.

Preferably the residue is pushed through the residue outlet or valve means by the wiping

member.

“\

The invention may also broadly be said to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively,
and any or all combinations of any two or more of the parts, elements or features, and

where specific integers are mentioned herein which have known equivalents, such

- equivalents are incorporated herein as if they were individually set forth.

DESCRIPTION

Further aspects of the present invention will become apparent from the following
description which is given by way of example only and with reference to the

accompanying drawings in which:
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FIGURE 1 1s a partially cutaway side elevation view of a filtration apparatus
according to the present invention shown situated within a processing

plant,

FIGURES 2, 2A and 2B are side, front and rear elevation views respectively of a

wiping member of the filtration apparatus,

FIGURE 3 and 3A are side and rear elevation: views respectively of a filtering

element of the filtration apparatus,

FIGURE 4 is a side elevation view of the wiping member and the filtering

element and showing their relative sizes and method of assembly,

FIGURE 3 is a side elevation composite view showing the wiping member fitted

within the filtering element,

FIGURES 6, 6A and 6B are front elevation, side elevation, and cross sectional
views respectively of a bulkhead which includes a plurality of residue

outlets,

FIGURE 7 is a front elevation view of the bulkhead showing an outlet guide fitted

to it,

FIGURE 8 is a side elevation view of a rear section of the filtration apparatus and

showing an auguring means fitted to it,

FIGURE 9 is a rear elevation view of a section of the filtration apparatus and
showing reside collecting on an interior surface of the filtering
element and being wiped by the wiping member while fluid is

passing though the filtering element, and

FIGURE 10 1s a side elevation view of a section of the filtration apparatus and
showing reside being wiped by the wiping member toward the rear
end of the filtering element and out through a passage in a rotatable

valve member which forms an end of the wiping member.
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Note: references herein to front elevation views of the filtration apparatus, or parts of it,

indicate views from the fluid inlet end, or right hand end, of the apparatus as shown in

figure 1.

With reference to Figures 1 to 5, a filtration apparatus (11) is shown as part of a small |
processing plant (13). The plant (13) shown is configured for processing.liquids such as
fruit juices, and in particular to separate fruit pulp and other solids from fruit juices. A
specitic application of such a plant (13) is for the filtration of wine juices prior to

fermentation in the wine industry.

The filtration apparatus (11) has a filtration chamber (12). The filtration chamber (12) has
a fluid inlet (15) at its front end (17), a filtered fluid outlet (19) and a residue outlet (21).

‘The filtration apparatus (11) also has a filtering element (23) which is situated within the

filtration chamber (12) and between the fluid inlet (15) and the filtered fluid outlet (19).

In this example, the filtering element (23) defines the filtering chamber (12) of the
apparatus (11).

In addition the filtration apparatus (11) has a wiping member (25) situated within the
filtering element (23). The wiping member (25) is adapted to wipe the internal surface of

the filtering element (23) and to wipe residue toward the residue outlet (21) when the

apparatus (11) is in use.

The processing plant (13) also includes a first pumping means (27) which is adapted to
pump a fluid through the fluid inlet (15) and toward the ﬁlterihg element (23). The
pumping means is driven by an electric motor (29) which, via a common shaft, also drives
the wiping member (25). The pumping means (27) can be any suitable pump, for

example a centrifugal pump or an axial flow impeller.

In this example, the processing plant (13) also includes an auguring means (31) to help

remove any extracted residue from the residue outlet (21).

The apparatus (11) further Includes-a second pumping means, or a fluid directing means
(33), which is adapted to induce swirling of a fluid within the filtering chamber (12) when

the apparatus (11) is in use. The fluid directing means (33) can be a centrifugal impellor,
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or an axial flow impellor, for example. The fluid directing means (33) is configured to

cause a counter-flow of fluid back toward the pumping means (27).

However, since the pumping means (27) has a greater pumping capacity than the fluid
directing means (33), the resultant fluid flow is still into the filtration chamber (12) of the
apparatus (11). The resultant fluid flow causes the fluid and any entrained solids to be

continuously agitated and to be directed toward or past the filtering element (23).

The filtering element (23) is cylindrical in shape and the wiping member (25) is a
substantially helically shaped wiper blade (35). The wiping member (25) is rotatable

about an axis that is common with a central axis of the filtering element (23).

The filtering element (23) comprises a cylindrical external frame (36) which supports a
stainless steel fine mesh screen (38), a suitable size of the mesh would be in the range of

0.2 to 0.6 microns (micrometres), and preferably in the range of 0.3 to 0.5 microns, or

- approximately 0.4 microns.

In the example shown, the wiping member (25) comprises the helically shapéd wiper
blade (35), a shaft (37), and four series of four curved blades (39). The curved blades (39)
extend from the shaft (37) and support the helically shaped wiper blade (35) on their tips.
The wiping member (25), in this example, is approximately 200 millimétres (mm) in
diameter, and is approximately 300 mm long, and rotates at approximately . 1200 Ipm

when in use.

In this example, the curved blades (39) are in the form of axial flow impellor vanes that
are configured to drive the fluid back toward the pumping means (27). Since the curved
blades (39) are not able to overcome the pressure created by the pumping means (27) they

produce something of an agitating action and ensure that the solids entrained in the fluid

travel to the filtering element (23).

It is envisaged that a filtration apparatus (11) of this size will be able to process
approximately 5000 litres of juice per hour. This compares with a typical capability of

approximately 700 litres per hour using existing technology of a similar size.
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With reference to Figure 6 it can be seen that in this example the residue outlet (21)
includes eight restrictor orifices (41) or outlet holes. The orifices (41) are sized or
configured to allow residue to exit through them, while maintaining a pressure within the
fluid within the filtering element (23). The orifices (41) are formed in an aft bulkhead
(43) of the apparatus (11). Fluid can enter the cylindrical shaped filtering element (23)

from the forward end (17), and the aft bulkhead (43) closes off the aft end of the filtering
element (23). |

The residue outlet (21) is provided with a valve means (45) which is adapted to control
the flow of residue out through the outlet (21) when the apparatus (11) is in use. The
valve means (45) includes a rotatable valve member (47) which is in sliding and seaiing
contact. with a forward face (42) of the aft bulkhead (43). The rotatable valve member
(47) includes a passage (49) which is adapted to communicate with the orifices (41) of the
residue outlet (21), when alignment. of the passage (49) with an orifice (41) occurs.

When the apparatus (11) is operating, the rotatable valve member (47) rotates as it is a
part of the wiping member (25). During each rotation of the rotatable valve member (47)
the passage (49) will be briefly aligned with each of the orifices (41) in turn. The brief
alignment allows a small amount of the wiped residue to exit through the residue outlet

(21) via the orifices (41). In this way, the exit out of the filtering chamber can be said to
be controlled by a rotary valve.

During the times that the passage (49) is not aligned with any 6r the orifices (41), the
residue outlet (21) is closed. During these intervals when the residue outlet (21) is closed,
the pressure within the filtering element (23) can be maintained at a desired level for
efficient operation of the filtration apparatus (11). The pressure within the filtering
element (23) could tend to fluctuate slightly, dropping momentarily each time the passage
(49) aligns with one of the orifices (41). It is for this reason that the orifices (41) should

be carefully sized to minimise the pressure drop while still allowing the residue to be

cleared from the filtering element (23).
The apparatus (11) can be used in a method of filtering a fluid which includes the steps of;

e creating a swirl within a pressurised fluid within the filtering chamber (12),
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* using the wiping member (25) to wipe any residue that collects on the filtering

element (23) off the filtering element (23), and

* extracting the wiped residue through the residue outlet (21) and collecting the

residue separately from any filtered fluid.

The wiped residue is extracted from the filtering chamber through the valve means (45).
The residue is pushed through the residue outlet (21) or valve means (45) by the wiping
member (25), and by the pressure within the.ﬁltering element (23) that 1s produced by the

pumping means.

The plant (13) includes a balance tank (51) from which fluid can be supplied via an inlet
duct (53) toward the fluid inlet (15) of the filtration apparatus (11). The pumping means
(th shown) is situated within the inlet duct (53). '

Filtered fluid which has passed through the filtering element (23) is collected within a
filter housing (55) which surrounds it, and can flow out through the filtered fluid butlef' |
(19), and away via a pipe (57) to a collection tank (59). Residue which is held back by
the filtering element (23) is directed away from the filtering element (23) by the wiping
member (25), out through the residue outlet (21), and is transported by the auguring -

means (31) and is deposited in a collection bucket (61).

In this example, the outlet end of the auguring means (31) is provided with a pressure-
relief valve (65). Restricting the flow of residue through the pressure relief valve (65) can .
help to maintain a back pressure within the flow of residue, further helping to maintain

pressure within the filtering element (23).

The aft bulkhead (43) includes two circular grooves. An inner groove (67) is used to

support the filtering member (23), and. an outer groove (69) is used to support the filter

housing (55). Tie rods (71) are used to secure the aft bulkhead (43) to an inlet housing
(73), and to clamp the ﬁlteriﬁg member (23) and the filter housing (55) between them.

With reference to Figures 7 and 8 a conical shaped residue collector manifoid (63) 1s

shown. The manifold (63) includes eight passages, each of which communicates with one
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of the orifices (41). The manifold (63) directs residue which floes out through the orifices
(41) toward the auguring means (31).

With reference to Figures 9 and 10, the collection of residue and the wiping of the

residue can be seen in enlarged detail. The fluid is swirled by the curved blades (39), and

- centrifugal forces tend to make the heavier solids and pulp migrate toward the filtering

element (23). Filtered liquid, or other fluid, passes though the filtering element (23).

The residue, or solids, which cannot pass though the filtering element (23) are scraped
across the surface of the filtering element (23), and toward the residue outlet (21), by the
wiper blade (35). The residue, or solids, then pass along the passage (49) in the rotatable
valve member (47) and a small amount of the residue can be expelled out through the
orifices (41), each time the end of the passage (49) passes one of the orifices (41). The
passing of the residue, or solids, along the passage (49) is assisted by any or all of the
following; (i) the rotating motion of the rotatable valve member (47), (ii) the wiping
action of the wiper blade (35), and (iii) the fluid pressure within the filtering element (23).

As the wiper blade (35) passes over the surface of the filtering element (23) it

substantially clears the surface of the filtering element (23) and improves the flow of fluid

through the filtering screen (38).

VARIATIONS

Aspects of the present invention have been described by way of example only and it
should be appreciated that modifications and additions may be made thereto without

departing from the scope thereof.

In the example described above, the filtration apparatus (11) includes a wiping member
(25) which is situated within the filtering element (23), and the wiping member (25) is
adapted to wipe the internal surface of the filtering element (23). It is envisaged that in an
alternative embodiment, the wiping member could be situated about the filtering element,
and could wipe an external surface of the filtering element. In such an alternative

embodiment the fluid flow would be from the outside of the filtering element and toward

its 1nside.
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In the example described above, the filtering element (23) is cylindrical in shape. In is

envisaged that in alternative embodiment the filtering element (23) could be conical in

shape.

In the example described above, the residue outlet (21) includes eight orifices. It is
envisaged that an alternative embodiment could use one, or any suitable number of
orifices. In addition, it 1s envisaged that the size of the orifice or orifices could be
variable, for example to be able to control the back pressure within the filtering element

and to allow a wide range of fluids to be filtered using the apparatus (11).

Similarly, the wiping member (25) can include more than one wiper blade (35), and/or the

rotatable valve member (47) can include more than one passage (49).

In the example described the apparatus (11) is described primarily as being configured to
remove solids from a liquid with the purpose of achieving a higher quality liquid with
minimal solids. However, the same apparatus can also be used in a dewatering situation,
where the purpoée 1s to remove unwanted liquid to achieve solids with a liqﬁid (or water)
content that is as low as possible. For example, the apparatus (11) could be used to

dewater sewage sludge, effluent or wood pulp.
DEFINITIONS

Throughout this specification the word "comprise" and variations of that word, such as

‘comprises” and "comprising", are not intended to exclude other additives, components,

integers or steps.

ADVANTAGES

- Thus it can be seen that at least the preferred form of the invention provides a filtration

apparatus which is able to filter large volumes of fluid, which contains a large percentage
of solids, for extended periods of time on a continuous basis, without requiring frequent
cleaning or back flushing. The use of the wiper blade in conjunction with the controlled

release of the residue/solids from the apparatus allows filtration to continue efﬁciently for

extended periods of time.
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CLAIMS

1. A filtration apparatus comprising:

a filtration chamber having a fluid inlet to receive a tluid, a filtered fluid outlet, a
residue outlet, and a conical or cylindrical shaped filtering element which 1s situated
between the fluid inlet and the filtered fluid outlet, said filtering element having a central
ax1s;

a first pumping means configured to create a flow of the fluid toward the filtration
chamber, and a second pumping means situated within the filtration chamber and
configured to induce a counter-flow back toward the first pumping means when the
apparatus 1S 1n use;

a shaft aligned with the central axis, the second pumping means comprising an
impeller mounted on the shaft; and

at least one wiping member comprising a substantially helically-shaped wiper
situated radially from the shaft between the impeller and the filtering element and adapted
to wipe the surface of the filtering element and to wipe residue toward the residue outlet

when the apparatus 1s 1n use.

2. A filtration apparatus as claimed in claim 1, wherein the second pumping means
is adapted to induce swirling of the fluid within the filtering element when the apparatus

1S 1N USe.

3. A filtration apparatus as claimed in claim 1 or claim 2, wherein the impeller

comprises curved blades mounted on the shaft and extending radially outward from the

shaft.

4. A filtration apparatus as claimed in claim 3, wherein the wiping member i1s

supported on one or more tips of the curved blades.
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5. A filtration apparatus as claimed 1n any onc of claims 1 to 4, wherein the filtering

element includes a fine mesh screen.

6. A filtration apparatus as claimed in any one of claims 1 to 5, wherein the apparatus
includes a rotary valve which is configured to control the flow of residue out of the

filtering chamber.
7. A filtration apparatus as claimed in any one of claims 1 to 6, wherein the residue

outlet includes one or more restrictor orifices that are sized to allow residue to exit

through the or each orifice while maintaining a pressure within the filtering chamber.

8. A use of at least one filtration apparatus as claimed in any one of claims 1 to 7.
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Figure 3a
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Figure 8
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