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METHOD OF FILTERING LIOUID MEDIA 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of U.S. application 
Ser. No. 10/492.823, filed on Sep. 27, 2004, which is a 371 of 
PCT/GB02/04705, filed on Oct. 15, 2002, which claims pri 
ority from GB 01251412, filed Oct. 18, 2001, all of which are 
hereby incorporated herein by reference in their entireties. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to filtration of liquid 
media and particularly to filtration of water or the like. 
0004 2. State of the Art 
0005 Filtration apparatus is known for filtering water. 
Such apparatus typically comprises a vessel pressurised with 
water having an inlet, a bed of filter media (typically one or 
more layers of graded sand or other particulate material), and 
an outlet drain arrangement for directing off the filtered water. 
In order to periodically clean the filter media a cleaning 
backwash is forced through the drain arrangement (typically 
causing fluidisation of the bed of filter media) and the back 
washed liquid is drawn off to waste above the level of the bed 
of filter media. 

0006 An improved technique and system has now been 
devised. 

SUMMARY OF THE INVENTION 

0007 According to a first aspect, the invention provides 
filtration apparatus including: 

0008 
0009 an inlet arrangement for inflow into the filtration 
vessel of liquid media to be filtered; 

0010 
0011 a drain arrangement to receive filtered liquid 
media for take off from the filtration vessel; wherein: 

0012 the inlet arrangement is configured to induce 
substantially rotating flow about the vessel of unfil 
tered liquid present in the vessel; and/or, 

0013 the drain arrangement is configured in back 
wash mode to force backwash liquid through the filter 
media in substantially rotating flow about the vessel; 
and/or 

0014 the drain arrangement includes a plurality of 
drain limbs inclined to the horizontal and providing 
for draining of filtered liquid along the inclined limbs 
to outlet the apparatus. 

a filtration vessel; 

a body of filter media in the filtration vessel; and 

0015. It is preferred that the inlet arrangement comprises 
liquid directing means arranged to direct pressurised liquid 
along a tangential or circumferential path with respect to an 
axis of the vessel. Beneficially, the liquid directing means is 
arranged to direct the pressurised liquid entering the vessel at 
an acute angle downwardly. 
0016 Beneficially, the inlet arrangement is provided 
closely adjacent the upper internal Surface of the vessel, 
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which upper internal surface of the vessel is beneficially 
inclined or concave from an upper point to lower portions 
proximate the periphery of the vessel. This aids in promoting 
the rotating flow. 
0017. Typically the unfiltered water is pressurised in the 
vessel above the level of the filtration media (which is typi 
cally present as a bed laying in the vessel). The inlet arrange 
ment is designed to induce a flow pattern within the vessel to 
maximise the flow length from the inlet arrangement to the 
liquid/filter media interface. Creating a rotation from stimu 
lus at the inlet arrangement Zone in the liquid space above the 
filter media provides a body or bulk rotation of the liquid 
media about the axis of the vessel and ensures: 

0.018 
bed; 

1. Even flow of liquid media through the filter media 

0019 2. Minimal eddy currents at higher flow rates to 
ensure pressure balance at water/filter media interface and 
inhibit tunnelling through the filter media; and 

0020 3. Retention of flocs on the surface of the filter 
media at high rates of flow. 

0021. In Northern Hemisphere environments the rotation 
is to be induced in a clockwise direction, whereas in Southern 
Hemisphere locations anticlockwise rotation is necessary. 
The reason for the different direction of rotation preferred is 
due to the coriolis force caused by the earth's rotation. Taking 
advantage of the coriolis force leads to preferred rotation in 
different directions in Northern and Southern Hemispheres. 
0022. The inlet arrangement preferably comprises a plu 
rality of radially extending duct arms, each including outlet 
means (typically apertures) to direct pressurised unfiltered 
liquid transversely to the radial direction. The duct arms are 
configured to direct the outlet liquid either substantially in a 
clockwise sense or in an anticlockwise sense (dependant 
upon the geographical location of the filter vessel either in the 
Northern or Southern Hemisphere). 
0023 Beneficially, the radial duct arms are regularly 
spaced about an axis, preferably connected to a central or hub 
plenum inlet chamber. Beneficially the radial duct arm outlet 
apertures, direct the pressurised liquid at an acute angle out 
wardly and downwardly from the inlet arrangement within 
the vessel. 

0024 Beneficially the outlet apertures are guarded by fil 
ter or mesh means to inhibit filter media or other detritus 
passing back through the inlet arrangement during the back 
wash cycle. 
0025. It is preferred that the drain arrangement includes a 
plurality of radially extending limbs, each preferably includ 
ing apertures, slots or other liquid passage means to act as 
backwash liquid distribution means in backwash mode or 
filtered liquid collection means in normal filter mode’. The 
backwash liquid distribution means (apertures etc) is benefi 
cially configured to distribute backwash liquid in a direction 
transverse to the longitudinal direction of the respective 
limbs. Beneficially the backwash outlet means of limbs in the 
drain arrangement is configured such that in backwash mode 
the majority (or all) of the limbs direct water in either a 
clockwise sense or alternatively an anticlockwise sense 
(depending again upon the geographical location of the filter 
vessel in either the Northern or Southern Hemisphere). 
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0026. The backwash outlet means of the radial limbs of the 
drain arrangement also serve to collect the filtered liquid (in 
filter mode) having passed through the body of filter media. 
0027. The drain arrangement is preferably positioned 
toward the interior base of the vessel. Beneficially the interior 
base of the vessel is inclined, concave or dish shaped, the 
radial limbs of the drain arrangement extending from a lower 
most end at a radial central Zone of the vessel to an upper end 
raised from the lower end and radially spaced from the centre 
of the vessel. The radial limbs are therefore effectively 
inclined, and preferably connect with a radially central drain 
chamber. Because the limbs are inclined, draining of the 
filtered liquid into the drain chamber is improved. The limbs 
can extend at the lowest possible point in the vessel with 
respect to the inclined, concave or dish shaped interior bottom 
Surface of the vessel. Prior art arrangements have had non 
radially configured limbs of a drain arrangement extending 
substantially horizontally. 
0028 Beneficially the apertures providing the backwash 
outlet or filter media inlet to the drain arrangement are pro 
vided over the majority of the length of the radial limb. Slots 
or the like may be provided at spaced intervals along the 
length of the limb to achieve this. Beneficially the apertures 
are provided with filter or mesh guard means to inhibit filter 
media entering the drain arrangement. 
0029. In backwash mode high flow rates are used to ensure 
efficient backwash cycle without loss of filter media. The 
purpose of the backwash cycle is to attempt to remove detritus 
from the body offilter media, including inhibiting the risk of 
growth of pathogen colonies within the media. This reduces 
deterioration of the filter performance. This in turn aids in 
extending the life of the filter media. High flow rates are 
preferred in the backwash cycle in order to provide a short and 
efficient backwash cycle reducing the water Volume used and 
further minimising running costs. 
0030. According to a further aspect, the invention provides 
a method of filtering liquid media, the method comprising 
directing liquid to be filtered into a vessel under pressure, the 
vessel including a bed offilter media and a drain arrangement 
for take-off offiltered liquid media from the filtration vessel, 
wherein liquid present in the vessel above the bed of filter 
media is caused to undergo rotating flow about the vessel 
and/or wherein in backwash modeliquid is forced through the 
filter media effecting rotating flow and fluidisation of the filter 
media. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0031. The invention will now be further described in spe 
cific embodiments by way of example only with reference to 
the accompanying drawings in which: 
0032 FIG. 1 is a schematic view of a first embodiment of 

filtration apparatus according to the invention; 
0033 FIG. 2 is a plan view of drain arrangement of the 

filter apparatus of FIG. 1; 
0034 FIGS. 3a, 3b, and 3c are plan, side and detail views 
of a liquid inlet arrangement in accordance with the apparatus 
of the invention; 
0035 FIGS. 4a, 4b, and 4c are section, side and detail 
views of an alternative embodiment of liquid inlet arrange 
ment; and 
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0036 FIG. 5 is a schematic side view of a limb of the drain 
arrangement Such as the drain arrangement shown in FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0037 Referring to the drawings, and initially to FIG. 1, 
there is shown a pressure sand filter 1 comprising a filter 
vessel 2 having a liquid inlet arrangement 3 and a filtered 
liquid drain arrangement 4. Drain arrangement 4 also oper 
ates to supply backwashliquid in backwash mode (as will be 
described hereinafter). 
0038. The vessel 2 has a concave internal bottom 5 upon 
which rests a bed of filter media 6 extending upwardly to 
approximately half the depth of the vessel 2. Filter media 
typically comprises a body of particulate materials such as 
filter sand which may be single-grade or multi-grade depend 
ing upon the precise application of the filter. Activated char 
coal/carbon or other particulate material may also be utilised. 
Liquid (water) to be filtered is directed underpressure into the 
vessel 2 via inlet arrangement 3 Such that the pressurised head 
volume 8 of liquid is present above the surface 7 of filter 
media bed 6 in head space 8. 
0039. An important aspect of the invention is the ability of 
the inlet arrangement 3 to direct pressurised unfiltered inlet 
liquid such that upon entry into the head space 8 bulk rotation 
of liquid in head space 8 is created about the central axis of the 
vessel 2. Such an effect enables a situation approaching 
hydraulic balance to be achieved at the liquid/filter media 
interface providing even flow through the filter bed, minimis 
ing eddy currents and avoiding tunnelling into the filter 
media. 

0040. In order to achieve this the liquid inlet comprises a 
filter head 10 having a plurality of regularly spaced radial 
arms 11 extending outwardly from a central plenum 12. Cen 
tral plenum 12 includes perforations permitting unfiltered 
liquid media to enter directly into head space 8, although a 
large proportion of the liquid entering is directed via arms 11 
as will be described hereafter. 

0041 Arms 11 communicate with plenum 12 and are gen 
erally tubular in cross-section (as shown most clearly in FIG. 
3c). Respective angled slots 13 are provided for each of limbs 
11, slots 13 being configured to direct jetting pressurised 
liquid out of arm 11 in a direction transverse to the longitu 
dinal direction to arm 11. As can be seen from FIG. 3C, the 
slots 13 are arranged to direct the outlet jetting liquid also at 
an inclined angle downwardly into the vessel. 
0042 FIG. 3c shows an alternative slot 13a. It should be 
noted that slots 13 and 13a are not provided in a single 
embodiment. Slots 13 and 13a are provided as alternatives for 
use in Northern and Southern Hemispheres where contra 
sense rotation of the liquid in head space 8 is required. 
0.043 Referring to FIG. 3a, each limb 11 directs liquid 
tangentially (transversely to the longitudinal direction of 
respective arms 11) in the direction of arrows X. This direc 
tional jetting of inlet liquid is sufficient to initiate the required 
rotating flow in the body of pressurised liquid in head space 8. 
0044 Referring to FIG. 4 and 4a, an alternative arrange 
ment 103 is disclosed comprising a central plenum hub 112, 
and a series of curve-form Vanes 111 regularly angularly 
spaced about hub 112 and extending outward away from the 
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central plenum hub 112. The lower surface 120 of the inlet 
arrangement 103 includes a series of radially extending angu 
larly spaced slots 113 and a welded deflection plate 115 to 
direct the pressurised liquid in the required inlet direction into 
the interior of vessel 2. Vanes 111 direct the water entering 
into the inlet arrangement radially outwardly some being 
forced through slots 113 and Some exiting tangentially 
between outlet apertures formed between the distal ends of 
Vanes 111 and the back of an adjacent vane. 
0045 The drain arrangement 4 (shown most clearly in 
FIGS. 1, 2 and 5) comprises a series of angularly spaced 
radially extending limbs 20 communicating with an axial 
drain chamber 21. The limbs effectively rest as closely as 
possible upon the concave base 5 of vessel 2, extending in 
inclined fashion upwardly from drain chamber 21 to their 
respective distal radially outermost ends. This is a departure 
from typical prior art arrangements in which a network of 
perpendicularly crossing lateral drain limbs are provided, 
mounted on a concrete or other solid base in horizontal fash 
ion. The inclined orientation of the drain limbs 20 provides 
for draining into a central drain chamber or hub is believed to 
be novel and inventive perse. 
0046 Referring now to FIG. 5 and FIG. 2 in particular, 
each radial limb 20 comprises aperture means permitting 
filtered liquid to enter (and backwash liquid to leave) via a 
preferred side of the relevant limb. The preferred side is 
common to the majority or all of the limbs 20 in the radial 
arrangement. In the embodiment shown, a series of Substan 
tial regularly spaced slots 25 are provided Substantially along 
the entire length of the relevant side of the respective limb 20. 
Slots 25 are covered with a fine stainless steel mesh 26 to 
ensure that sand filter media does not enter into the drain 
arrangement 4. In backwash mode, backwash water pumped 
back through drain arrangement 4 is forced through the aper 
tures 25 which, being directed in a common rotational sense 
for all limbs 20 in drain arrangement 4, results in fluidisation 
of the filter media bed 6 and bulk rotation in a common sense 
of the body offilter material about the central axis of vessel 2. 
Fluidisation and rotation of the filter bed has been found to 
improve the backwash effectiveness. 
0047. By mounting the drain limbs directly in sand filter 
media (rather than typical prior art mounting in gravel on a 
concrete base) the backwash fluidisation and rotation of the 
sand filter bed is achieved. This arrangement is believed to be 
novel and inventive perse. 
0.048. The present invention provides improvements in 
relation to performance of filter apparatus by improving the 
inlet distribution of liquid to be filtered into a filter vessel and 
also the drain outlet and backwash capability and efficiency. 
0049. There have been described and illustrated herein 
several embodiments of a filtration apparatus and correspond 
ing method of operation. While particular embodiments of 
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the invention have been described, it is not intended that the 
invention be limited thereto, as it is intended that the invention 
be as broad in scope as the art will allow and that the speci 
fication be read likewise. It will therefore be appreciated by 
those skilled in the art that yet other modifications could be 
made to the provided invention without deviating from its 
spirit and scope as claimed. 
What is claimed is: 

1. A method offiltering liquid media, the method compris 
ing: 

directing liquid to be filtered into a vessel under pressure, 
the vessel including a bed of filter media and a drain 
arrangement for take-off of filtered liquid media from 
the filtration vessel, wherein in backwash modeliquid is 
forced through the filter media effecting rotating flow 
and fluidisation of the filter media and wherein in normal 
operation liquid present in the vessel above the bed of 
filter media is caused to undergo rotating flow about the 
vessel. 

2. A method according to claim 1, wherein: 
in backwash mode backwash liquid is pumped through the 

drain arrangement into the vessel. 
3. A method according to claim 2, wherein: 
the drain arrangement includes a plurality of radially 

extending limbs. 
4. A method according to claim 3, wherein: 
the limbs of the drain arrangement include apertures, slots 

or other liquid passage means to act as backwash liquid 
distribution means in backwash mode or filtered liquid 
collection means in normal filter mode’. 

5. A method according to claim 1, wherein: 
the drain arrangement includes a plurality of radially 

extending limbs, backwash liquid distribution means 
being configured to distribute backwash liquid in a 
direction transverse to the longitudinal direction of the 
respective limbs. 

6. A method according to claim 1, wherein: 
the drain arrangement includes a plurality of radially 

extending limbs, backwash outlet means of limbs in the 
drain arrangement being configured such that in back 
wash mode the majority of the limbs direct water in 
either a clockwise sense or alternatively an anticlock 
wise sense. 

7. A method according to claim 1, wherein: 
the drain arrangement is mounted directly in Sand filter 

media. 
8. A method according to claim 1, wherein: 
in backwash mode bulk rotation of the filter bed occurs. 


