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WO 2004/ 089505 PCT/ GB2004/ 001351 1 FILTRATION
APPARATUS This invention relates to an inproved

wappastses for filtration. 5 Background to theCT/GB2004/001351

invention There is a considerable need worl dwi de to
generate nore pure water for potable and industri al
uses, which itself creates bot'h donestic and

i ndustrial waste streans requiring further treatnent
PILTRATION ABRARATYSor di scharge to the environnent.
The use 10 of cartridge filter elenments that require
frequent cleaning or changing, although an efficient
irbiansvention rélateata animproedt appacatuabr éltrstioeam of used
cartridge elenments which is a further waste di sposal
problem It is also known to carry out downfl ow and

Batkanouindl tbrthe imventibnsuspended solids froma 15

liquid streamusing a granul ar nedia bed, either
atnospherically in.concrete, plastic, nmetal or GRP
Thereds arcoasidemabletneed ploeidividledo gesenate mnsd plee avasariforgiultagble and

(AR PAEShoR! GBI 53955 pARMUIARINLES clE! Ahste sreams

ny variants are
ubcmirmgl:fumtmemreatrdemq»hbetotremllmgebmmaogg/to the ehVinmet.aThe use

nt and f.iltr
SErBfiebR e emsils T Relite s S IRRSET b HP b A Gpl6Han
eﬂimteehmeén:t ofrfitration, cleates @svaste sttesson bEgsend cagiridge elements which is
Limd,tin act or andi ng or new build water
N@@qw%lstercigmsal '?rggl)égbarti cularly for use on
of fshore oil expl oration and production pl atforns.

act nedia filte

Th [ f

FEE o ko L&y R HEMBISY &% donf GIPRE TSkt Shiel from a

fauid stream EElngmjg%ranmalSuhe%Iaibedti,,helmtedaﬂrmﬁs?hhtﬁ:taﬂjbIri ddnyreite plastic,
t nder e ., ot :

BRREAPY GIRE RS Bt dhelrd AtRS et Brlsde Sigd B b bl gesigned

afessuﬂen@es\eltmarwsa&:ttaed &dmaﬂa\lmms!ﬂitl?of GRFerMérh@rfqariba& dré&nown in

i |, s nl i ne. i S, .

ARkl S CaRbuo PR Roy b IremediB s BRI AP ingshsatcal

erlisgitenwpaaed fitrdiond@lottieght, and allows the filter to

operate whilst under the influence of gravitational

forces due to notion. Al though the better designs go

&he ep@be/\and Waninswrénm@m”@ﬁt filtratiqor d¥vicess also becommg a
ﬁm@omate with radial filtrati t.he. bac

n tQr in | t‘[erqcrea‘?ment facilities, pa){}!? cularﬁl for use
RGN EXRINANY WP e

on offshore oil exploration and production platforms. There is a need therefore for a
compact media filter that minimises discharge to the environment, uses the minimum
media wash water, and has the ability to operate successfully under the type of
motions experienced on floating production facilities.

It is also known to use a radial media filter that has the ability to wash its media whilst
online. This provides advantages, both in terms of the throughput versus space and
weight, and allows the filter to operate whilst under the influence of gravitational forces
due to motion.

Although the better designs go a good way to answering some of the problems
associated with radial filtration and the backwash of its media, they do have some
features which limit their effectiveness, such as a peripheral inlet screen that defines an
annulus to receive water to be filtered, and distribute it radially into the media bed. In
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35 features which [imt their effectiveness, such as a
peri pheral inlet screen that defines an annulus to

WO eeissowat er to be filtered, and di stri bute PET/GB2004/001351

radially into the nedia bed. In W 2004/ 089505

PCT/ GB2004/ 001351 2 practice _this screen is expected

to retain media and inhibit i® fromenteri ng the inlet

di stribution annulus. Should a very fine nedia be
priaicti¢estbis scheam i leksedted wontain wpdia anddahibitit fromiantering the inlet

lgﬁﬁhm?r;n%l ﬁv 101 I&S’ % S:/%ry ﬁ?lnlledgaatge ot |Ii§8d Eﬁ)en tﬁfs%cfétehg open area

wilirbel reqgieedp@rtave laagenasmalhgarf sike tm'efalm ﬂriee‘inse meﬂla Fesod as such will

rat
o A SR B e B P e B el $B.Ris b BB piace on
the autside of the ddeti sceeen inBiehvlgt afinudlssaraang this screen or
at least a strainer upstreamof the filter to ensure
that no particles larger than the screen gap size are
Tleik iisvendedirale el dt Vill Freqpire ashatbod bhadearaeng thid saredn ectileast a

i3
6T UrBmth e e el R DptieiRe BROL Tl oen gp size
aavdelivered ity theff‘ ltee Alsodbe cgaipal solisstionaareen ahibiseuniifhas no media

%@)'(ﬂ%ﬁ rﬁ@gh% \?/ﬁigm%g@gl?é%ﬁe mﬁgrr c%‘ﬁgctlow}.%réen%usqt ohave a very

fimeveanedn gaw size, one aamp@ofaithlcfh \lchlﬂald bermnmemrascredam

fl ow approaches the centre of the filter. The Reynol ds
15 nunber increases dramatically conpared to its
Theberat@t (volbmetrid flowrate afretvewatef péMlMda)a‘obeglveﬁlﬂowrate ina

gl eé‘%cers%?%s & 6 PR PP e R B T HERRLUET The Reynolas

pamnbérdntraases dvairatically lremparkdits its numbehatrtbel eutsh diagtetarrof the

line. Statenents_of lnvention 20 Accordi

e Bihedor T G b BeB P OP HBY ROOTHTE T & st Radpedf s to
miglaiel thugh dhieolsed, Ipartictiially eilst dmpbedsis g wasin oesle mdnilst on line.
containing filter nmedia, a contam nated flow inlet

and a discharge outlet, the contam nated fl ow inl et
Statpmieatsnof lavemthori ol d situated within the housing,

the manifold having a flow outlet which directs flow
laterally, away 25 fromthe discharge outlet.

Reedraing bd @ first aepddt @Wth@Lpréwnt insentionethéreds pawkied @ radial or

S5 ek B R 0 Bl o i
Bnebeiisshhige dLiﬂet Mn@mngea fﬂuwSlﬁeﬂ confpmslmgfafmamfoklj s?uated

. relr.era s .ne .. 0 | e
BRI Bole Tin Pant i oynd & PN B e e s Retoly. away

frami the didcMaryb oatigt| ural ity

Preferably, the flow outlet is directed towards a sidewall of the housing. Preferably, the
manifold is provided with a plurality of flow outlets.

Preferably, the housing is a vessel, such as a pressure vessel or tank. Preferably, the
flow inlet comprises a substantially vertically aligned elongate manifold with a plurality
of flow distribution outlets disposed along its length.

Preferably, a discharge chamber is provided within the housing which is upstream of
the discharge outlet and which contains a second filter media which is of a larger
average particle size than the rest of the filter media in the housing. Preferably, the
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of flow distribution outlets disposed along its
| ength. Preferably, a discharge chanber is provided

wowaohiosesohe housi ng which is upstream of 35 tPEI/GB2004/001351

di scharge outl et and which contains a second filter

media which is of a |larger ayerage particle size than

the rest of the filter media Pn the housi ng.

Preferably, the WO 2004/ 089505 PCT/ GB2004/ 001351 3

dissiehge geanobrrrsbieousds the ulisdbargh eutkéts dreliegablyo the discharge chamber

f isch |
RGOl B SR 1 R tovers
a dptoms of theehralisingt owar ds  a bottom of the housing. 5
According to a preferred enbodi nent, there is provided

a radial or crossflownedia filter that has a
Accdniling ¢b & preferrechembodiment thereis wo¥deda radialraerosai@y media

. T . ; .
g 3o BAPLEAR SUS B2l Bkl The
pispibotiprvdiistem kais bamagierupyof afsedes of ¢yindriaahamdbtorioés) shaped

BBy B8 5507t a0 P38 sangtnan coen
ajredlcﬁﬁtﬁbutiiob sueh that depyaliregt tbe\ﬂtfyw ootwardynand distiits i egeslly away
B4 BB SRR ey, SHE8H i RS o
theSioltdlteingfso]tc'tTm ihpbemmgl,oﬂtthe insloe cd'{tthMLiSirt@, theeeby directing the

nt . i.n I, C
gk A VT e SR P O Bl 5 o
tHednletsitieto thedatietsideia thasasealf accrassiiewffiteny filter. 15
The di scharge outlet nay be provided with a filter

screen whi ch defines the chanber containing the
Fhe disdndrgé betletmeali lse prokided hithiadiltensgreerewhich dafimesdthe chamber

PARR bR Sroc R et Befla, dpe 0 batfed i drRthicH pe
atade uptod ailargebparticdste nedtersal tanfthe partiediate matetibleusel éanfiltering,
e Eer2 T ont R Bfs ok G bRER s o eigeiblgBr e
Beef ewasdicplleatioh lstieghs,iwidchumay cormprisecsmaleslots @r helesy e

and wash nedia and replace it back into the housing,

whilst the filter unit is on line. Preferably, a
pestoradlyf & duidistigngnitus ptovided o mmaledaridovashahédiatahéd replace it back

shi of the nedi 25 support bed and repl acenent
\é\?o Fﬁ‘?ﬁ&é‘&gmﬁ'ﬁgﬁ}e*ﬁ‘?&“%‘éﬁ‘ﬁ@eemer t he housi ng.
Preferably, filter nedia to be cleaned in a cyclonic
qufgr?a‘ﬁj}:]g :rsfeclxg)n\g fmdslshlng\;/ Sﬁi?%lprgvalt SR entalBIEe(%Heg \r/]vagrrﬁﬁg 8¥ thte rr]needia

support bed and replacement of the bed without the need to enter the housing.

Preferably, filter media to be cleaned in a cyclonic or counterflow wash vessel passes
through one of the following:-

a) A tubular ultrasonic unit; and/or
b) A heating unit (for example an induction coil or a microwave heating device).

Preferably, means is provided for using AC or DC current, or magnetic force to re-
enforce or neutralise a given Zeta potential on either contaminates, media, or fluid
being filtered.
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30 a) A tubular ultrasonic unit; and/or b) A heating
unit (for exanple an induction coil or a mcrowave

wheatiosegozievi ce). Preferably, neans is provi dec/Geeoo4/001351

using AC or DC current, or magnetic force to re-
enforce or neutralise a given Zeta potential on either
contam nates, nedia, or flui d4 35 bei ng filtered. WD
2004/ 089505 PCT/ GB2004/ 001351 4 According to a second
Asgrding &6 asheorpk aspent ofitin preséinventore these jsrppovidedia ilter

T, 2 a. .CO ot
Ebining & RS potfaing e B8 LM aued Adinelahb Bdionare
ouitet ahe wantachirfdtedlow indet compmih@iamgbsiasmﬁﬂstvamcaw dligned elongate

HERIAIE Yo HAAOH 1l HLIR, fion BRI Bicfloddd !ﬂof'f‘q 4 hgh! Y

t1Ton outlets dispose on
Iength 5 According to a third aspect of the pr esent

(\,/o%%g %‘attlﬁlredy 5Spe§t &rﬂ?é’ Pl%?g?t%\;ell’l 6%&?63 Epp[arb\ﬁb&ga fifer comprising
abotsing nanteidingl aoﬁmst ﬂrlteemedaz aucgnﬂaanrmeabﬂéw értlet, a disgharge outlet,

%I%](? % %?s 55@8%%% {tlﬂa ﬁ@u%m@h%%mg u}@?ir&g}n 'op thlépdﬁéc,rhgfad@ outlet

ns a sec
aind wbich rvediamsvmseﬂond sﬂlt@fmédaa vbichaw efrlager peerage partisiesize than

é@afn?]t]fﬂeF rtﬁgp]lfa' rP?éfeT'dbl};, e cﬂ?ﬁ'{a?%e gﬂaﬂib%lr fsbllo}’meé ﬁgm a filter screen.

er Sscr
Preﬂérebbbthy filtehscréen taeerssnwwdiy towprels s batiear ofl thie hoummgis

a bottom of the housing. An advantage of present
invention is that, because the contam nated inlet flow
As adsgrtagelofgyresent inventiorgie thdiebdcaliseethelmedfantinated inlet flow is

cont I
B%resﬁg]v% @g%@ tﬁ% fl[t rﬂo\é&\%ﬁ}e c‘é { 5¢ J\%&? %qu[S’é' t8§§ f||t%|5ed o%ly has
fualve pretseseentdits remaope the éargest Busneelsied)baalpkesoihrmmghybe particles
Qne seven n |
ARt Rl e Bl oS BB ot he Ao s oy outie
piper €ot bampls) id ¢helcamentiere tfe indide tiametersif tige fluidising unit's slurry
out he | est
Blétrettl @e W3S é(g'ﬂq'lgih%ef%r\é% t. ?rgn%lg |c?% tarp’(ﬁ z]t%r vl?g?eﬁ should
be equallte sslets ranJBmm. 'Il'he ﬂﬁlldlslr@l umtnlgemall dlameitafrdaald be chosen to
i anet er . cou iven
ePee F o e site robh eaemi A RRE R et " a
further advantage is that the contam nated flow inl et
he filter VE=S ar .tank cei v distribu
ATIRE AshpyBds bifeihe BonipPRied PRt PRI, Hebbisy 1%
fepeives ahtl distributesoffowt é\&ngfmutr@rcow?ﬂhta sbeace areanyaitable for
) wWi_n ow, 25 .cros w
HiftorE e oA St bE i ah e TaloWhe, BRgRR il Adwniow,
crassitow ad usflesy, edhilstddeirdscapable of receiving high concentrations of solids.
Also, within the aforementioned limits of particle sizes, some of the granular media filter
bed's media particles that may under certain conditions find their way into the raw
water distribution system are prevented from flowing back into the raw water inlet.

A further advantage is that a filter in accordance with the present invention does not
require an infill of support media of pea gravel or concrete at its base in order to avoid
stagnant zones which have the potential to sustain biological activity.

Preferably, very fine ceramic spheres with selected or forced Zeta potential are used as
the filter media. This will enable the unit to achieve extremely high removal efficiencies
of very fine particles. This has normally been a barrier in fine media filtration as it
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Also, within the aforenentioned Iimts of particle
si zes, sone of the granular nedia filter bed s nedia

w@a0otiogdses t hat may under certain conditions fPeHGBR@IHI001351

way into the raw water distribution systemare

prevented fromflow ng back into the raw water inlet.

30 A further advantage is tha® a filter in accordance

with the present invention does not require an infill
wbulduequiteta castiseastedingrdar the aerpbvad of partides bbapproximstetyadkmicrons

3 8548l phitoeR for 56 PRSI BRRTRIEIR BSu arp gre iter.
Vbee yea‘spn éordleis anarse spraiemgsvanild be _tnedeeuive meg)iargeope_trédes_mtam
Bﬁérﬁﬁttb akB 8e OF ﬁ'\% \%Tg‘%ag%%f M%ef'ltfeF lnte?(a t%s%d%p% to-lé%&r ‘%étlthe solids
enabt e ECURTC 10 Achdeve eI Tens y hig oV al
bélflingicapadityf thef badewsgs idtmedyred thy costamiidtion withdarger particles. For

BEP TRt 008 Skl A Bl il blesS ¥ e hrybed abotk, Sfal bartices,
codd be _estpiczyied,ethusé on_reatilh@a larg® sallds dioldirey d;aipza!cmsindhe upper large

BB i R, BB RE PRSO v o
ftypically sand loegarea imari etternptite comde tee depthifiivatign vieu pbehdimtion of

0B  p RBE  po B Bion oo

eftbameedichat t he solids 5 hol ding capacity of the bed

was not reduced by contam nation with |arger

particles. For a downflow dual nedia filter, two
Aabneerttippalsijual medialfitegie spaary effitiest systmmrefos fimé filtration, but requires

' ld b ' ,
B3nbieE bAdashSalmEe A oty e (s 25 ek, Ly 268t ar
;ﬁyquallyca'la Iayloatstbltnveerf i ei migi)atth:?wm Eairgamihhrees ufowahig\ezten t%d:xmlly pre-

ower er )
P Rae B9 e B b o e Feele vt e pRRR e feggosany to
usefullp Geated potable watef)Dandatrangedsueh (et tticah ds controlled for both low
b BETRlees, et Sfo T SRR Eha R Y Tnvteg e upwars
delatitynedcrawbilt tcause theanedia itsalf thiledverthe sgssieb mhiahrndceseitates a
but. requi res conpl ex backwash sequences

filtration .
\ﬁh"’c"ﬁasbr{er(ﬁr{?ggﬁ'"?%e use of large volunes of air 15
typically via a roots blower, together with | arge

ol unes_of sh water.. typicall re- screened to,80
KRRpER Bredt Aol wiRteate! iR Redina B P E R perlrp of
vonthahinaeesria dte Byautyisibg a sirgte medib withreeliyie depsityddut emall size,
wat er),, d.arranged such that it .can bhe contyrol]|e ,
A iPire, ARSI G f e B ool Brator S e € ey the media
@'re}iriﬂecbﬁt\?htaé vhvaé tr}mé‘élnr hitsiab ﬁd etjg(eéi filter, wmﬁmd t<|) a full volume

el ocl t C u cause the nedi a,lts t .ea L
liffer” Jbise ip8etrgh iR 2 1QuEi iage JGIURe BfFiIeIR JprgofamiRant folding in
tengmadli media, causes a faster growth in pressure drop across the bed, hence
requiring more frequent washing.

In the present invention, one method of filtration is the use of radial flow, together with
downflow, to achieve the required filtration using small high density spherical media.
Particular attention should be paid to the Zeta potential of the media and the smaller
contaminant particles to maximise the use of the dense layer of charged ions (the Stern
Layer) around the said particles in the liquid. Whereas this potential has been known
for some time, its use has been limited, partially due to the lack of solids holding
capacity when using very small media.
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Hence a great deal of waste water is generated, having

a |l ow concentration of contamnates in it. By
w@Riokiosdsngy a single nmedia with a high density pCr/Gspmiioo13si

size, acceptable filtration can be achi eved, but for

shorter run tinmes as the smaller the nmedia 25 grains

beconme the nore the filter acfs as an edge filter, as

opposed to a full volunme filter. This, together with

a | ower voi dage volune avail abl e for contam nant

P8 e Biuo o NI oo oS R iR ER . fThHoqd R b Bt e
titilistngeminimal phtabtp waer bmintsomeprasseraw inket erataroDueda éis ability,
TR sH S o D5 B i e i
&iill filleding waten)sit iaglowrmlattidal phledignsint effig@ii dittercthbt camdnanage high

ERF e TR RS EoR ok A by vt st

peny thighl eatet qualitios. nBiech 4 filker vap repladehee cabeses strdivgrefinemnedia filter,

S S8 Dl cGRARE, o A D 58 e v
bleéareknlowar Beighbandspatenttallyra lowdrscapital chsts thaadne bionenationed

\[,?\]?éé]h'%{sl y due to the lack of solids holding capacity
en-using very small nedia. WO 2004/ 089505

PCT/ GB2004/ 001351 6 In the present invention it is

R 3 uefe ol g brbl Br@hb P Gute bgheflis Sbus TRt .

aeawrdarcetwithvethe presBuitdntemtibh, the alzindténaf the capdtaheslleafidnscreen can
he potential, for online shi hi nq of the nedi a
hRcBEEoven s o dUEalTS e Rolnt R - iakeCs 13poRBEhSS e

pentrepofdicd media Hed. desi gn an efficient filter that can

manage hi gh concentrations of suspended solids, which

can include quite large particles, yet achieve very

n adtomtznes withahotheefeatuielohtha predentinverdionr thpldstdbution of water to
[ fine mnmedi one cases

fl d i

BEBlPa R o B aocbfple e it gl feg Ll BRYTocBfiges near
b pbssitay theasanmiow (flolvathaging)a thus ameitlingeshghivelkiriador flow taking the
Bl vlte=18 e vl frveEneree b hlfpempgipniat ccvantage
Blthatthe preseatigemtion ektladestaintsoehich eensteritial eak phihedrohmthe dirty
AR AL e bt ey BRE e KRS Lo ST S e By s
brsseurisetl)) enélringrtaérefora titht Royirtyl wistencsmilesk @sthé tlean water. Any
SRBUPBEE il soBianSq Snln Bngfe oflod Pt fy maimenance

rengeng.i on, the distribution of water to

Brief description of drawings

For a better understanding of the present invention, and to show more clearly how it
may be carried into effect, reference will now be made, by way of example, to the
accompanying drawings, in which:-

Figure 1 is a plot of a typical suspended solids concentration as may be seen during a
plankton bloom in seawater;
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be filtered is controlled accurately, such that al
areas of the filter bed receive as near as possible

wao be4ssases f | ow (fl ow sharing), thus avoiding PCT/GB2004/001351

channelling or flow taking the 20 | east |ine of
resistance to the central collection screen. A further
nmechani cal advantage is that t he present invention

excl udes joints which are potential |eak paths from
Figered? istaycrogmsemtiosaldiew of a resliat Imealia filler end shales theriswatd radial

| r ,

R 08 Rkl et e RS cullegjon soreen:
can leak to the clean water. Any such joints are

b f e vessel for
Erggneée%agn%eece g@'&gg‘gﬁas&aém}%fe goéediég% Oﬁa %Inl?of dr awi ngs
For a better understanding of the present invention,

S t y be carried
Fﬁﬂ eP fagé)v&'gr?gég '(?&‘Jecﬁfg'{e&éms?ﬁ%@vﬁd@%tﬁﬂm by way of
Bigarg? is,a sextivied vieacafampalieyiatiye émivadingt of nadiahfilten;
Figure 1 is a plot of a typical suspended solids
concentration as may be seen during a plankton bl oom
Figusectiisce sactiordd VIA® GG0ddva8eaCBmBEHeBB20GHA NGt 3aid 7
Figure 2 is a cross-sectional view of a radial nedia
filter and shows the inward radial flow created by
Figaredl sta sdutionad wiesysftaenupfloweataissghecie miedid filgrean wat er
collection screen; Figure 3 is a sectional view of a
pressurised radial nedia filter; 5 Figure 4 is a
Bet:ilied mEscription of Peeferred Enhbadiments a filter; Figure 5
is a sectional view of an alternative enbodi nent of
radial filter; Figure 6 is a sectional view of a
Emwmﬂ'ieqm)taif ﬁfig;ﬂpme itican e ciean thdt bdoweranehbet of IEr@u partiéles saccount

ctional view of an u w at mps
e 8he YoiElls BusBieiarts, B RriraionaL TER D raase st woul

ﬁé nEnmEmtd ianmnmmo revhove the Nastlnajbrltg@ﬁtHeee fege phrtiales at some cut off
| awer numnber arti c acca for_.the bul .
BN In S ame ol B0 it §nF SndB SBTR enrrb il oo thal‘any fne
filtratisrawoula oply meed so renhovamnhadler particles.nBhe presaditievantion seeks to
é%\%égtnishc%p%/eae%f flﬂaaltlgrrl VM one fﬁtra(taon s!e%r ge particles at

Referring to Figures 2 and 3, a pressure vessel or tank 1 has an inlet means 2 for raw
water to be treated which connects with a distribution ring 3. The distribution ring 3 has
a plurality of flow distribution heads 4, to distribute a portion of the inlet flow upwards to
the top of the vessel 1, and a plurality of substantially vertical flow distribution tubes 5
which have distribution holes or slots 6 designed such that the flow of raw water is
equally distributed and directed radially outwards against a wall of vessel 1, from where
it reverses flow and travels radially inwardly towards a central collection screen 7. After
travelling through a filter media 9 the filtered water passes out of vessel 1 through a
clean water discharge outlet 8.

A secondary central screen 10 is arranged outside and sealed to the central collection
screen 7, to create an annulus and bottom chamber around screen 7, such that this
annulus and bottom space can be filled with large media support material 11. At the
base of the secondary screen 10 is fitted a secondary fluidising unit 37 that has an
outlet 38 which connects with a media wash line 18. A valve means 39 is provided for
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point, in this exanple around 80 microns and above
Wth a coarse filter, so that any fine filtration

wowwkasem y need to renove smaller particl es. AEEGB2004/001351

present invention seeks to 20 achieve this degree of
filtration with one filtrati og step. Referring to

Figures 2 and 3, a pressure véssel or tank 1 has an

inlet means 2 for raw water to be treated which

theriselatian afithdrsuppditgnedid ouiled I8nihey rdt inise, dnd a further valne means

?@Q%Ipi‘?\n d ?tr%l 4| dntcyfto% %clho?l\ala&'fmcfléfnp%uﬁlp@? Q/ﬁ%@ﬁls hot in use.

eapo I on W upwar
25 the top of the vessel 1, and a plurality of

T
thessupp b nfddinnarst wasivit. Wéalee mesins 49 mcbpeped |V\8ﬂ1Mabratm@Ermrﬁ£ closed

P,i%ﬁ}&ﬁg?ﬂgﬂp’éhglcﬁe\én%ﬂéé@% ﬁ]%d%qﬁdn%‘t ofh R vel el\a%?ﬁsrga%k td the

rever w and travel's ra
medir stipport soreed snauleeand aharokxriseobunding sereem?.7 Duding ehis process

I &é(ﬂ hb%@lp%@’[ Hﬁggé?al\ié H%egﬁs H?ﬁjé @%a@f‘&oééd ttoee ggrev}@ot &tbss

passes out
dﬂ)r!talhnmagm oUmedia agd the fijter mmdhdrr;ormeﬂu beabffdice. eA rby-xﬁzss $ine can be

@%{uggg Bg%%h%@%%%qlumrﬁ fijrlufJ 227 éﬂcgslgﬁ? {Dﬂt?ét 3&0 h:bg%v p%ss line
earobe grayided evith g ccmimhval‘#&ato aontrel flosntowadjust tectohoentation of

led with | di t t I
SRR AR Pl o 1, 2108 o supor tert
fitted a secondary fluidising unit 37 t hat has an
8;%\%%&@%%@@%&9%3?%@} ’g'n\gda%\};?r%ﬁ%%gi' %‘P IIgrneess&rse and flow is
ETolE2 iadnie01Bo vesBel heudtsthbtit fludised thelfitesmpgiarctand causes a

L rth
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tkmughdmﬂpt eansli S oingeseeli 1, irBd meldienwadh ling 180tValve meeans 16 which
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amd teashtroltthe barioeatrationst tHd disshargethee diai sldrryvtalthedes@md&elatlve
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pessde dombétweertit ratvardter inksti2 aad it clgarswaieeouffet 8 for use in
e 40 B0 RERE B o R 500 RE BB o Pkt o 2ot
Emnﬁcanﬁonmtlatemhe)ﬁ/asmlmg of taadiltétedf i | ter woul d nornmal |y
be off-line. A by-pass line can be 10 included between

inlet 36 to fluidising unit 37 and slurry outlet 38.
Fhaedis shayslidchage linar 8kam Lﬂ'lrﬁsdndﬁ.d'lltwig rha)ab@ 0sdd, iflrequaitedeto

) S&?%tont ﬁ%g{r&ig\r’c@eﬁ?ﬁ{p@gﬁ&on crea?edcbcg/n[ﬁg ﬂgé 8tt hlgh pg\]/cvered tubular
ultrasonics devices. A heating means 20 such as a microwave generator or an
induction coil, can be used to increase the temperature of the slurry passing through it
to aid the cleaning process and where required adjust the viscosity of the liquid with a
view to the combination or any part of 19 and 20 being used to regenerate, partially
regenerate or surface scrub absorbent material, such as activated carbon. Chemical
injection means 21 may be provided for the injection of a chemical such as a
surfactant, detergent or enzyme, as may be required from time to time to assist in or

accelerate media cleaning.
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Aprimary fluidising unit 12 is fed with raw or
treated water under pressure, and flowis 15

w@oeotogdsbed via inlet 13 on vessel 1 such thatPCT/GB2004/001351

fluidises the filter nmedia 9 and causes a discharge

via outlet neans 14 of the flgidising unit. The outl et
nmeans 14 passes through outl et neans 15 of vessel 1,

into nedia wash line 18. Valve neans 16 which is also
Wedineasbyessel 2Rewhick has selectivednietmeans 2hore24 caxlrioliéd by valve

BRSOl g o

concentra char ge
wikish hasl an eutietiforowade detes i2Bywhidsis confrelied bya fidvecaorddi walve 29. A
Nk NG: : : ,

GHER0H A Rb AR 2 F e UERRbed ool e BUBF YAl g prescure by
Aleameaas 82 anditlischarged ¢Jeanasamedia by dlissbarigedine Beandegivesneans

- e 9 ) o i od as a
e e e i o
filter bed. 25 In nedia slurry discharge line 18 an

' ' 9 i i ,
AR, el b ek 28 Ao G DR i yosepl 22 v
inkd 24 fwhivhghlegns\tee eedialiyudaanterglitrenidon wigh alvascidsanda33 closed

() . ' : o)
SREIAO2 TR, 7 il B Aead Bt MBKEARYTE Ulontcd) eaneo
byergpesviriguarel déartingebattiuvelympastimediatuntithg imedia bedbisdurmed over,

O SuRVAR: PHERET 3 M IR RSB ML St e

combi nation or any part of 19 and 20 being used to

ERIRTEERMS Al iR AT ey e B T iR 4 ption s

genezellyl afra cirealas o2ectaagulbestapey iAditv intet 48 aows flew to fah into an
hem f act. ,

Bles SaBaL sy By B5reBp 48 W B b SO RER My a2

mediarfilteabed) ¢r bé eollmetéda)g_cd mlBCﬁI:Jy\. scEierfl\MB @ﬁ@hlﬂe?%&schamber

PCT/ GB2004/ 001351 Medi VeSS ,

£ T8 POt e heae o BB T 3550 B  J P utet47. A

flidising2/itde, Bévingle hediarsurmhdischengaliteo! &) elischarges intto aanedia

46t 550 2 S BRARSO R R B g v

whilst eoR@minfantd feorh itiee mediibbettigsvasied miischa@es throbigh ling40.

descri bed above, is fed by water under pressure by 5

val ve neans 32 and di scharges cl eaned nedi a by
Higachaslevd a rediad filkercsimitdnite thrat ahown BIFigurer2ewith theifolloming

e D5 O BSR4 3 735 b supon
sarpenfl 0 BEdtanfigael aseshowh irR@sseimibly 50 of Figure 5. All other features
remain the same and the ability to clean the media support is retained, if required. The
benefit of this conical clean water collection system is that, in the case of very fine
media and high solids level in the raw water, this configuration will avoid media hang-
ups, i.e. media not moving downwards, which will create a void at the base of the
vessel, sometimes referred to as coning. Another feature of this radial filter is that a
media wash cyclone 51 has its underflow coupled directly to return media to the top of
the filter vessel 1 with its inlet from media close coupled to a jet pump 52 which is
driven by raw water through line 53 and a booster pump 54. In the case of potable
water the media washing stream would be potable water to avoid cross-contamination.
The unit also has the ability to discharge filtrate from the base of the vessel through the
discharge nozzle 55, or from the top of the vessel through the discharge nozzle 56.



inlet 24 which cleans the nmedia by counter-current
floww th valves 32 and 33 closed 10 and valve 29
wop@n/0sBys ei t her of these nmeans the nedia 9 caPCTEeB2004/001351
conpl etely cl eaned by renoving and cl eani ng batch
vol unes of nedia until the negba bed is turned over,
either online whilst filterin or offline as the case
may be. Figure 4 shows another configuration of t he
filter which is made up of tank 42 which is

?ﬁ?@% ) %é( gﬁ{vgﬁoﬁéﬁm})ﬁénc a?(?lg Gilt J:H"‘ﬁassg‘?‘?? n%"églv\ﬁlpitream

detherlaitlidgiyg it E21in ddentol st&blhiaesmertmqelsed tantaminated media which
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vhishiieset be?ow theenocalnisaier levelcwshlph:le noastantsn: pheoupflowsittes which
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on PRy rifhaeis SER M E el B le o0 ' e Lol
di scharges into a nedia 20 wash pan 48 which allows
E@gﬁ%? 'isoe\[; %ﬁom%tg{rf]b gﬁr#rﬁ:;nfdﬁ lff%trwl’I %P‘PIW ng QF %a& Iﬁgt E‘(ﬁlgé An air
ingetterdb 7dorsthieaipgesan kidew thel fluidisidg unit F2 gllwesrsthshmvha b the same
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screen 7, nedia support 11 and medi a support 25 screen
10 are configured as shown in assenbly 50 of Figure 5.
Al'l other features remain the sanme and the ability to
cl ean the nedia support is retained, if required. The
benefit of this conical clean water collection system
is that, in the case of very fine nedia and high
solids level in the raw water, this configuration wll
avoi d nedi a hang- ups, i.e. nedia not noving
downwards, which will create a void at the base of the
30 vessel, sonetinmes referred to as coni ng. Anot her
feature of this radial filter is that a nedia wash
cyclone 51 has its underflow coupled directly to
return nedia to the top of the filter vessel 1 with
its inlet frommedia close coupled to a jet punp 52
which is driven by raw water through |ine 53 and a
booster punp 54. In the case of potable water the
nmedi a washi ng stream woul d be potable water to avoid
cross-contam nation. 35 The unit also has the ability
to discharge filtrate fromthe base of the vesse
through the discharge nozzle 55, or fromthe top of
the vessel through the discharge nozzle 56. WO

2004/ 089505 PCT/ GB2004/ 001351 10 Figure 6 is a

downf | ow at nospheric nedia filter which has an air
injector 57 upstream of the fluidising unit 12, in
order to stabilise when required contam nated nedi a .
whi ch
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reports to a wash box 58 at the top of the filter
vessel 1. The wash box 58 has a weir 5 which is set

whedoamseshe nornal water | evel which is const anPCT/GBRGI08/001351

upflow filter, which allows contam nants to float off
into contam nant line 59. Fi gﬁre 7 is an upflow

at nospheric nedia filter which nmay or may not utilise

an air injector 57 on the upstream side of the

ELAIMB si ng unit 12 to wash the nedia in the same 10

way as described in the downfl ow at nospheric filter of
Figure 6. 4 WD 2004/ 089505 PCT/ GB2004/ 001351 11

TLAI ABadial oA crasdilat mediadilies sdrhpnsingeal hauding cantaining filter media, a

S MRLAR 5T E40L09, bl P comoriin
menifadsitatediwithiothd mustnge thepnanifoltghavingsa fiew ofitdtavhich directs

' it hin t he mani fol d having a
tﬁv%%@%g@ \é%g%r?%tﬂgpggﬁﬁggg Pté%/\t/ laterally, away from
the discharge outlet. 2. Afilter as clained in claim

in I.C l; l N ' ovar ;

%1 achflor el Yol Pyl 4t A bifet | HREER Buargs a sicewa
oflthé hodsiog. 2 in which the manifold is provided with a
plurality of flowoutlets. 4. Afilter as clained in
any one of the preceding clains in which the housing
a5 cAffitter asedaimedés slaim ror £ amwhich theAmihifale is revidédwitied plurality
i}, an of the preceding clains in which the flow
oo Sut

Sr‘rprises a substantially vertically aligned
el ongate manifold with a plurality of flow

& 71 Pl e oty S RING ResteBhg el LEIRb Iy ing

tomprives acmspelicsitard. a di scharge chanber which is
situated within the housing, is upstream of the

di scharge outlet and contains a second filter nedia
8hi cA filtsr axf claimledrigany aw ef thg @rexmdirigadiams iz @hich dre flavhinlet

(rzc?nsiéris%fs at shu sIa'nkiglﬁ/rveﬁ%%hf allg%e& %?onggfésrhgr%foloz \%ith a plurality of flow

distribution outlets disposed along its length.

6.  Afilter as claimed in any one of the preceding claims further comprising a
discharge chamber which is situated within the housing, is upstream of the discharge
outlet and contains a second filter media which is of a larger average particle size than
the rest of the filter media in the housing.

7.  Afilter as claimed in claim 6 in which the discharge chamber surrounds the
discharge outlet.

8.  Afilter as claimed in claim 6 or 7 in which the discharge chamber is formed from
a filter screen.

9.  Afilter as claimed in any one of claims 6 to 8 in which the filter screen tapers
inwardly towards the bottom of the housing.

10. Afilter as claimed in any one of the preceding claims in which a fluidising unit is
provided in the base of the housing to fluidise the filter media and contaminants.



7. Afilter as clained in claim®6 in which the
di scharge chanber surrounds the discharge outlet. 8.
w@\2qgologesps as clainmed in claim6 or 7 in which PEEGB2004/001351

di scharge chanber is formed from a filter screen. 30

9. Afilter as clained in any one of clains 6 to 8 in
which the filter screen taperl@2 inwardly towards the
bottom of the housing. 10. A filter as claimed in any

ohe Affiltehas gaieeedn agy ohabhtbe ipreasdinglclams linnwbick iarsgcomd fluidising

i S, . Vi ' J ' to fluidise.
bissre PR G o BiO8 e e tbidRey Bl s sty finans
PGhé GB32Darge@badbar. 12 11. A filter as clained in any
one of the preceding clains in which a second
fluidising unit is provided in the di scharge chanber
12 f Aditer seclaimedfin lahg pneretithe peebdingrdiaims Martttes compridimgea tubular
gh%gaﬁégﬁichanber. 5 12. Afilter as clainmed in any

0 % preceding clains further conprising a
tubular ultrasonic unit. 13. Afilter as clained in

2%, PReRiepiotirgfd T 808 of b Bt Bl EfRer prifteiaee

héatingrumitedi ng cl ai s further conprising neans for

appl ying AC or DC current and/or magnetic force to the
filter media and/or contam nants present in the

fldl t Arfiltereal daiared/inan boe df the ipreretinigtataimd furlter tdmprsing means

ilter.s tantially as, described herein.mth .
1o B £ BPR. DlreM B SRR frrpelo ol gl Heis ppgier
donthintnants esdrit ruthe fiieranedia gudier Auidbetngdiltasdonpanyi ng
dr awi ngs.
15. Afilter substantially as described herein with reference to and as shown in

figures 2 and 3, figure 4, figure 5, figure 6 or figure 7 of the accompanying drawings.



