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(54) Afine solids separator

(87} A fine solids separatar 10 including a hollow
housing 12 having a generally cytindrical wall 11. Locat-
ed within the housing 12 is a cylindrical screen member
15 that is preferably formed of expanded metal mesh.
The screen member 15 encloses a chamber 22 to which
a floccuiated sewage is delivered by means of an inlet

duct 23. Located within the chamber 22 is an impeller
26 which at least aids circuiation of liguid within the
chamber 22 about the Iongitudinal axis of the chamber
22. Liguid leaves the chamber 22 via the screen mem-
ber 15 and an outlet 25 extending from ar outlet cham-
her 24 |ocated between the member 15 and heusing 12.
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Description
Technical Field

[0601] The present invention relates to an apparatus
and method to remove solid matarials from a body of
liquid and more particularly but not exclusively, to the
removal of fine soiids frem raw sewage.

Background of the invention

[6002] Described in Australian patents 728181 and
727926 are methods and apparatus for separating soi-
ids from flowing liquids or gases. The apparatus partic-
dlarly employ screens formed of expanded metal mesh
over which the liquid passes under controlied hydraulic
conditions. The liquid passes through the mesh while
solid materials entrained in the iquid are retained by the
mesh. Moverment of liquid over the expanded metal
mesh provides a washing effect, which ensures that
there is no attachrment of solids to the screen so that the
liquid may pass therethrough and that no blinding of the
screen occurs as a result. These apparatus are partic-
ularly adapted tg remove gross solids from liguids at
high flow rates.

[00a3] The above-described apparatlus cannst be
easily apptied 1o the separation of fine sclids or sclids
of neutral density. which either tend to pass through or
accumulate in the apertures of the screen and result in
biinding thereof.

Object of the Invention

[0004] ‘tisthe cbject of the present inventicn to over-
come cor substantially amelrorate at least one of the
above disadvantages.

Summary of the invention

{0005} There is disclosed herain an apparatus to re-
move solid material from a body of liquid, said apparatus
including:

awall providing a chamber to recesve the liqud, said
wali inciuding an apertured portien through whicn
the liquid leaves the chamber. ihe apertured portion
being adapted to remgve solid material greater than
a predetermined size from liquid passing through
the aperured nartian;

a housing generally surrounding said wall and co-
aperating therewith 1o provide a space inle which
the liquid flows from said wall;

iiquid drive means o at least partly cause move-
ment of the liquid in the chamber so that liquid pass-
esthe aperiured portion 1o aid in removing soiig ma-
1enal therefrom; and
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means to remove the solid material from within the
chamber; and

an outlet extending from said space so as to main-
tain a Jevel of fiquid in said space.

[0006] Freferaoly, said wall includes a side wall of a
cylindricai configuration with substantiaily tha entire wall
providing said apertured portion. Preferably, the cylin-
drical wall is made of expanded metal mesh,

[0007) FPreferabiy, the means to cause mavement of
liquid in the chamber maves the liquid angularly about
the longitudinal axis aof the cylindrical wall.

[0008] FPreferably. the cylindrical wall is movably
mounted for angular movement about said axis, and the
apparatus includes means to direct a stream of fluid tan-
gentially toward said cylindricat wali.

[0008] Freferably. the liguid drive means augments
movement of the incoming liquid and is an impeller ro-
tated about the axis of the cylindrical wall.

f0010] Prelferably, sai¢ apparatus is adapted to re-
ceive flocculated sewage, with the apparatus including
a threshoid member above which floc material passes
o be remaved {rom the chamber. Preferably, a scraper
member is operatively asscciated with the thresheld
member to aid in remaving the floc material.

[0011] Preferably the above apparatus is a fine sofids
separator adapted to remave fine solids.

Brief Description of the Drawing

[0012] A preferred form of the present invention will
now te described by way of example with reterence to
the accompanying drawing;

Figure 1 is a schematic section side elevation of a
fine solids separator; and

Figure 2 is a schematic section side clevation of a
modification of the separator of Figure 1.

Detaited Description of the Preterred Embodiments

[06013] InFigure 1 of the accompanying drawing there
is schematically depicted a fine solids separator 10 con-
figured to remove a large fraction of fine salids dewn to
and even less than 1 micrometre in size. For exampte.
the separator 10 could receive flocculated sewage.
which sewage has been previously screened 1o remove
gross sclids larger than 1 mm. More particularly there
would be added to the sewage slream & coagulant and
a floceulant, mixed with the stream and then allowed to
mature prior to being delivered to the apparatus 10.

{0G14] The apparatus 10 includes a hollow housing
12 having an outer generally cylindrical wall 11, The
housing 12 further includes a bottom wall. The housing
12 generally encloses a space within which there is lo-
cated a generally cylindrical screen member 15 (vertical
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side wall). The screen member 15 is formed ¢f expand-
ed metal mesh providing apeniures of a desired size.
The size of the apertures determines the efficiency with
which solid materiai can be removed from the liquid
stream passing through the apparatus 10, The above
menticned coaguiant causes aggregates of fine or neu-
tral density solids that are substantially larger than the
apertures of the screen member 15. These aggregates
are lgss likely to plind the screen member 15.

{00151 Supporting this cylindrical screen member 15
is a bollom plate 18 supported by means of a hoilow
shaft 17 The shaft 17 is supported by tearings mounted
in the botfom wail 13 so that the shaft 17 can be rotated
abeout its vertical langitudinal axis. The vertical axis of
the shaft 17 can generajly ceincide with the longitudinat
axis of the screen memper 18.

[0016] Attached to the shaft 17 is a pulley 18 driven
by means of abelt 18 The belt 19 is driven by a puliey
20 which in turn is driven by an electric motor and gear-
box assemply 21. The meteor and gearbox assembly 21
is intermittently operated te cause angular movement of
the member 15 about the longitudinal axis of the mem-
ber 15.

[0017}] The screen member 15 encieses a ¢hamber
22 into which tha floceculated sewage s delivered ay
means of an iniet duet 23 Liquid is then allowed 10 exit
the chamber 22 via the apertures in the screen member
15. The screened liquid collects in the annular outlet
chamber 24 1o eventualty exit the apparatus 10 by the
outiet 25. The apertures of the screen member 15 pre-
vent soiid matter above a pradetermined size passing
through the screen member 15 to the outlet chamber
24. The inlet duct 23 is spaced from the longitudinal axis
of the screen member 15 and directs the incoming liquid
to aid in its angular movement about the fongitudinal ax-
is of the screen member 15.

[0018] To inhipW colieclion of sclid material on the
screen member 15 and therefore blocking of the aper-
tures the liguid is caused to movce swiftly past the inter-
nal surfaces of the screen member 15 by operalion of
an impeiler 26. which augments the energy of the in-
coming water. The impeller 26 is mounted an a shaft 27
extending through the holiow shaft 17. The shah 27 is
attached ta a pullay 28 driven by a belt 28 extending to
A pulley 30, The pulley 30 is driven by a gearbox and
motor assembly 31. Operaticn of the assembly 31 caus-
es the impeller 26 to rotate about the longitudinal axis
of the shaft 27 and therefore generally about the longi-
tudinal axis of the cylindrical screen member 158, The
impeller 26 assisls in causing liquid in the chamber 22
to move circurnferentially about the longitudinal axis of
ihe screen momber 15 and therefore pasi the internal
surfaces of the screen member 15. In this regard it
sheuid pe appreciated that other means could also be
emaloyed to cause liquid contained within the chamber
22 to move past the internal surface of the sereen mem-
ber 15

{0018} Also located internally of the housing 12 is an
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internal cylindrical wall 32 which is associated with the
upper extremities of the member 15 to inhibit direct
transfer of liquid to the outlet chamber 24 apart fram via
the screen member 15, As the internal wall 32 is station-
ary, there is preferably provided at the junction of the
wali 32 and the screen member 15, a seal o inhibitiiquid
passing between the wall 32 and screen member 15 to
enter the outlet chamber 24. The wall 32 surround a
space 53.

[0020] Attached to the upper extremities of the wall
32 is a threshold member 33 having a threshold edge
34 above which the floc material wilt rise. The threshold
member 33 incivdes frusto-conical portions 35 and 36
which diverge radially autwardly from the edge 34.
[0021] Extending from the portion 36 is a floc material
outlet 37 via which floc matetial is delivered from within
the apparatus 10.

[0022] To aid in the delivery of floc material to the out-
let 37 there is provided a plurality of scraper blades 38
mounted on a retatably driven arm 33. The amm 39 is
supported by a shaft 40 driven by a motor and gearbox
assembiy 44 supperted on frame 14. Typically the shaft
40 would be generally coaxial with the fongitudinal axis
of the cylindrical member 15.

[0023] The blades 28 are logated adjacent or are in
sliding contact with the upper surface of the portion 36.
Preferably the blades 38 would extend both angularly
and radially relative te the longitudinal axis of the shaft
40 s0 as to aid in moving the floc materiaf radially out-
wardly towards the outlet 37.

[0024] To aid in removing any solid material that may
accumuiate on the internal surface of the cylindrical
screen memper 15, there is provided at least one spray
assembly 42. The spray assembly 42 includes a hollow
duct 43 praviding a flow of fluid under pressure to a plu-
rality of nczzles 44, Each of the nozzles 44 provides a
stream directed {oward the outer peripheral surface of
the member 15 and therefore the apertures therein. The
streams provided by the nozzles 44 enter and pass
through the apertures in the member 15 to aid in remay-
ing any collected solid material, The duct member 43 is
attached to a pump to provide the fluid under pressure.
Typically the fluid would be a liquid such as water, pro-
vided either from the mains or from the outlet chamber
24 Howeverin this respect the fluid could also be a gas
such as air.

[0025] Preferably the spray assembly 42 is only inter-
mittentty operated. The operation of the spray assembily
42 wouid be coordinated with the gearbox and motor
assembly 21 so that portions of the member 15 to be
"cleaned” by the spray assembly 42 are located at a po-
sition adjacent the nozzles 44 when the nozzies 44 are
operated.

[0026] The above mentioned screen member 15 may
be intermittently moved threugh a predetermined angle
or alternatively may be rotated through 360° & number
of times at spaced time intervals.

[0027] Ascanbe seeniromnthe attached drawing, the
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head of liquid in the housing 12 Is determined by the
height of the outlet 25. Accordingly, the flow rate of liquid
through the member 15 is determined by the pressure
difference across the member 15,

[0028} naparicularform of the presentinvention, the
memper 15 was provided with a height of 300 cmand a
diameter of 900 cm, Such a construction can cater for
a flow rate through the apparatus 10 of between 1 litre
per second and 30 litres per second. A preferabie flow
rate would be about 20 litres per second. Typically the
impeller would be rolated at about 18 rpm,

[0028] In the above particular preferred form of the
prasent invention, when used to treat raw sewage the
cutlet liquid had the following improvements in water
quality parameters. Suspended sclids, total phosphorus
and turbidity were reduced by about 55%, biclogical ox-
ygen demand was reduced by 8Q% 1o 80%, chemical
oxygen demand was reduced by about BQ%, and faecal
coliforms reduced by about 89.5%.

[0030] The outlet sludge stream, from the separator,
containing the solids constitutes about 1% of the total
inflow. Solids content of the sludge was typically 3-5%.
[0031] In Figure 2 a modificaticn of the separator 10
is depicled. In this embodiment the Hloc material is re-
moved by means of a conveyor assembly 45. The as-
sembly 45 includes a belt 46 that has a plurality of flang-
gs 47 that engage the floc and mave the floc upwardly
to an outlet duct 48 The flanges 47 in particular coep-
erate with a trough 49 having a fleor past which the
flanges 47 pass. The beit 46 passes between two rotat-
able drums 59 and 21, of which at least one is driven,
Spacing of the drums £0 and 51 would be adjustable so
that the belt 46 may be tensioned.

[0032]) There isfurtherincludedin this embodiment an
cvertlow duct 52

Claims

1. An apparatus ta remove salid material fram a body
of iquid. said apparatus including:

awallproviding a chamber to receive the liquid.
said wall including an apertured portion through
which the liquio leaves the chamber, the aper-
tured portion being adapted to remove sold
materal greater than a predetermined size
from liguid passing througn the apertured por-
tigh,

4 housing generally surrounding said wail and
co-operaling therewith Lo provide a space into
which the liguid flows from said apertured por-
ticn;

iguid drive means to at least parilly cause
movernent of the liquid in the ehamber so that
liguid passes the apertured porticn to aid in re-
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10.

1.

12.

moving solid material therafrom; and

means to remave the solid material from within
the chamber; and

an outlet extending from said space so as to
maintain a level of liguid in said space.

The apparatus of ¢laim 1 wherein said wall includes
a side wall of a cylindrical configuration with sub-
stantially the entire wall providing said apertured
portion,

The apparatus of ¢claim 2 wherein the cylindrical wall
is made of expanded rmetal mesh.

The apparatus of claim 2 wherein the means to
cause movement of liquid in the chambermovas the
liquid angularty about the longitudinal axis of the cy-
lindrical wall.

The apparatus of claim 2 wherein the cylindrical wall
is movably mounted for angular movement about
said axis, and the apparatus includes means to di-
rect a stream of fluid tangentially toward said cylin-
drical wall from said space to atd in removing col-
lected solid material.

The apparatus of claim 2 wherein the liquid drive
means augments movement of the incoming liquid
and is an impelier rotated about the axis of the gy-
lindrical wall.

The apparatus of ciaim 1 when adapted to receive
floccuiated sewage. with the apparatus including a
threshold member above which floc material pass-
es 1o e remaved from the chamiger.

The apparatus of claim 7 further inciuding a scraper
member is aperatively assaciated with the thresh-
old member to aid in remaeving the floc material.

The apparatus of claim 1 when adapted as a fine
solids separator to remove fine solids.

The apparatus of claim 1 when adapted to receive
flocculated sewage. with said apparalus including
a conveyor to engage the floc sewage to deliver it
ta a position wherefrom it exits from said apparatus.

The apparatus of claim 0 further inciuding a floc
sewage receiving space above said chamber, and
wherein said conveyor extends from said space

The apparatus of claim 11 wherein said wall is a low-
er wall, and said apparatus includes an upper wal
extending upwardiy from said lower wail, with said
upper wall encompassing a space that receives the
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iloc sewage, with said conveyor extending from
said space.

The apparatus of claim 11 wherain said conveyar
extends upwardly from said space and said appa-
ratus includes an outlet trough to which the floe
sewage is defivered by said conveyor.

The apparatus of claim 12 wherein said conveyor
includes g traugh, and a belt having flanges that
pass along said trough o move the floe from said
space to said trough.
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