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WD 2004/ 089505 PCT/ GB2004/ 001351 1 FILTRATION
APPARATUS This invention relates to an inproved
apparatus for filtration. 5 Background to the
VRN2EH{I83S There i s a consi derabl e need wor | dWRERGB2904/001351
generate nore pure water for potable and industri al
uses, which itself creates both donestic. and
i ndustrial waste streans requiring further treatnent
pr'&F Aok 8 i n r discharge to the environment.
T dge filter elements that require
frequent cleaning or changing, although an efficient
Q ream of used
carty n%a%fe‘ﬁtgﬂ o pleie) Sofa B RUBIOES e "ai sposal
probl em is also known to carry out downfl ow and
upgdcg Jdn'dttﬁi‘ﬁéﬂﬂeﬂtflm?usmnded solids froma 15
ranul ar nmedi a bed, either
at nmospherically in concret e, plastic, nmetal or GRP

t apkes 96 BRANGRE ﬁ@é@\nsﬁdmﬁd%ﬁafa@e ﬂne.% ﬂf?e @a@r tdr 3Bla¥ie and

desij ned pressure vessel manutfact ured

I"K’é‘ﬂﬂé' ies pich ifpgH praiasi bott dormgsdic ﬁﬂ‘émuﬁtﬁaF waste streams
d irSduirirgU it t@ét@heﬁpbri(ﬁt‘d ie@ftliAg bh@iseHaRIto thdedvitBniBSt ahe use

v & GEHPE T Siemints CRE R P En Qe St FraiR SiBKh an
C ufﬂbi%nt mbanst dféﬁtnaﬂdsn deatesepwaste giréain bR@RAICAAridye elements which is
'% ﬁ’?f%ad[ LN 03( and| ng or new build water

g]gq% CIPPPE!PE I"bartl cularly for use on
offshore oi | exploration and production platforns.
T ia fij
¢ i Sab Bndhrl 6y BS54 yion IPRER oo R Poflucd s fom =
miiquicreine b Usiegla aramalahmadaéned Gither atamspthmncalbn ihicoyerete, plastic,
OH%EQB?Gﬁﬁ’gQrﬂést?%&)é 4hd heT' Erés&ﬁ)r@ jitide a\"?jlt'aglg}%le?tgned

exper i ence "oat’i ng tion
aPEESWRyReeel G'aﬂ'éfédﬁreﬂﬁdmﬁtaf MIIQOEGRPe Many yariandssanetigown in

aBistribtitiort éhd‘%ﬁébtlbﬁ ?nefﬂ%@bl%gy"% {r%tmecﬁ’é‘gélékﬁlon TéHdsln c emlcal

provi des a vantag bot h terns of the throughput
v%?%@e@ﬁ'%@é‘dgﬁ O@Yﬁlwle@ht and allows the filter to
operate whilst under the influence of gravitational

f ?I[ng gg’ace ang welgh?%qwrements of current filtration devices is also becoming a
limiting factor in expanding or new build water treatment facilities, particularly for use
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.

. ltis 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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Al t hough the better designs go a good way to answering
sone of the problens associated with radi al

filtration and the backwash of its nedia, they do have
WoP8044895908at ures which linmit their effectiventGRGBANEIN1351
as a peripheral inlet screen that defines an annulus

to receive water to be flltereé:l and distribute it
radially into the nedia bed. I'n WO 2004/ 089505

PCT/ 04/ 001351 C C n expect ed.

F TP SIS BIRECIEHP e o<k et R g SR e
did@trﬂbubgﬁ aﬂmlum r8Houkl a ﬁwpﬁﬂnained[a ee yitilfsed ¢haiEibisacie@n’s open area
utilised t cree

LA BebaR e 3 G870 R I S inellyorasty. s g svon wa
f iantasardédge fitadfonlarga mantials| dt thedtter aipled rsoduiat diltfation takes place on
T We LALGE AL rlleﬁls@r%eﬁ'in B ﬁ'l]%t a'nﬁlﬂﬁs SrehNl €1, so that
filtration takes place on e outside of the inlet
screen in the inlet annulus area. This is undesirable

ag hlstls Whddsiraig as ft %llﬁ'eﬂﬁi?@é’ﬁ'neﬁi‘od ok @@%lﬁ@th‘ﬂc?eén%r%ﬂéa&r a

at |l east a strai ner St r eam of I[ter to ensure
¢ REBINGT PSP of e Mgk g ersyra dint p gerdces levges dnandhe soregn gap size

detd defivered tdthehiger lA[éd}‘ the déﬂnfrél,collé‘dﬂoﬁ Q(Erbér@bf tﬁ@'dnﬂ Bhs ﬁdS‘ media
screen o terial

10. sup

R FRRtRCA Wi e ot BT ShUE sk SCfeRaamSyeSe havevery
héinesaesregap sitd, pac ekamysla opanicis waeld bereveigaWitessceden.
whi ch woul d be a wedge wire screen. The fluxrate
(volunetric flowate of raw water per unit area) for a
giThe fiuiratevaitreetrio flawrateaafira waldr per unittere aderes gigen fidverate in a
f L. '
1 0 AR TRACRES of e AL ifodbhed 0 ooiis e B, Y ReYties
nOwbber ingreades dpamaticatiii comtaced fofits nhwbensatitke duter digiheter of the
c neat

fHadfa t%ﬁ Q'h!seﬂ'ag%re%@féﬁér @gﬁj%ﬁ%gfﬁ BLC%GHSE é‘,[]?pended solids to

suspen sol |

| pmlstraf@Gmrawwfythmeﬁsﬁarﬁ%@arw@ﬂﬁéhe bedsis dmwasitraogmwhilst op fine.

line. Statenents of Invention 20 According to a first
asEect of the present invention there is provided a
r tateme ow filter conprising a housing
containing filter nmedia, a contam nated flow inl et
d a_.dischar outlet, the contamnated fl. inle
cBiesRiy Rep G mnerter Deorbiiat BN A Smrevidit & o or
t tressfiawiflitel cbniaisinga fa:uéingmﬂahlngtﬂtmfmedla 6] dscxmtrs:nétle@ﬂbw inlet
| g]iueata 81 éﬁlargeam%t tlge contarmwgtlgg ﬂgw Tl %o przs%Hé a manrfo!d situated
within the housing, the manifold having a flow outlet which directs flow laterally, away
from the discharge outlet.

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 particie size than the rest of the filter media in the housing. Preferably, the
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Preferably, the flow outlet is directed towards a

sidewal | of the housing. Preferably, the manifold is

provided with a plurality of flow outlets. 30

POSMMYUEHI§, the housing is a vessel, such as BCT/GB2004/001351

pressure vessel or tank. Preferably, the flow inlet

conprises a substantially vertjf cally aligned el ongate

mani f ol d V\Athaplurallty | ow di stribution

out | tsd ose 0 its |length. Preferably, a

M B L o N S e

I $s fopned feemadilter sthedm avisht pfRalgethedilibedcrédittapés vardly towards
gbrolns g} econd filter nedia which is of a |arger

DPHHUEETIsi 76 than the rest of the filter
rredl a in the housing. Preferably, the W 2004/ 089505

g%é 945 g%’féfé'd %ﬁbﬁrﬁéﬁ ah&e @%@’H ?éH 49 Ex%% folfmedia

i ﬁlterdln s acombinetljinietand si@tr@ehon system tsr avewabr to lneHeeated The
f Idlstr%t.&@ésfém Eé}Pﬁé ﬁlaﬂé‘lﬁ@&% yerie@\ﬁ%ﬂﬁ%c%i o %H%QrfshEB@d

OUSIS&P According to a preferre
i SR !H@@ﬁsaar}qaqy digtribplignaorriggy sllﬁ@ﬁp%lho"?si fgsigined with an open

hafeadistftititibn edcH tﬁbﬁhe)ﬂdiﬁbcﬂihé lmsw utipdly 8¥E bRmbliRit éc@%y away
utiLon systemca

r
i s Sahesc SeE SVt FiferPhi e bW i el Grds & siowal o
S brRudsing sp mrtrw :t\tﬁbcmhdb%thamsarercgyh@fohtélngt thiefBly idecting the
nozzl.es, skots or e ned w an_open area
LA o vt e REHEN P tocp e A redl Hlen kst from
athe inletdidd toubheouttet sija &l thy caseayf aldlodsflownfitdre di schar ge
outlet. Mst preferably, the flowis directed towards
a sidewall of the housing so that it rebounds off the
i MBé diechaige dutlehmay iba grovided mith v fitier sseeemghicindefines the chamber
r ?&Héihiﬁgihef ée?}%d ﬁl\.’@rn@d)é tﬁ%ﬁ&@béﬁ?ﬁafﬁ%ﬁ & n‘néEhat %g&fﬁ‘ﬁ@d
of a radial fi

across from
t Medg up ke laﬂ&f@arﬁwulﬁt@éﬂ%ﬁ&% them the eal@@datﬁmtenal tiggd fonfijtering,

Theorghris hﬁrbaeoégtaf k&dh ﬁ‘F%Mnébﬁ‘a Rt bid&siwilel Bigd of biot:;@ge of the

screen which defines the chanber _containing
seleyhwater FQ"@P“WQ?"SW@crb'ﬁﬁhﬁ%’ﬂprﬁ&f”?a@ts&tﬁowa@d| a
support bed made up of a larger particulate nateri al

t cul ate mater.i al sed for lteri
C BaRrialy, 4 Ridaing LS orided i Femiave Enfiaaen e A dnd teplecalt back

' V\atoetheaom)g)mhhétaﬁé(ﬁwumf istohdine.cl ean wat er col |l ection
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screens, which may conprise small slots or holes. 20

Preferably, a second fluidising unit is provided to enable the washing of the media
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) ~ Aheating unit (for example an induction coll 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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Preferably, a fluidising unit is provided to renove

and wash nedia and replace it back into the housing,
whilst the filter unit is on line. Preferably, a
WOEHA3PI08i di sing unit is provided to enabl e PERGB2064/001351
washi ng of the nedia 25 support bed and repl acenent

of the bed wi thout the need to,enter the housing.
Preferably, filter media to be cleaned in a cyclonic

fl h th h one
B e L B e S A
A doBmtising alhnumng tantaining fifdrencaiin, Bredoiiniratediow inlk% a®d a discharge

m ' ' fe b
orcSfEE ol Rl SR ool ot BB e tongate
t anandfoldavithar plerably ohtlaw disiribstionaouiets dispZssdchalpng iémiength. on

ei ther contam nates, nedia, or fluid 35 being

filtered. WO 2004/089505 PCT/ GB2004/ 001351 4 o
Adesrrdinado pdhin aspee it thespesent igventine there isamevidasafiter semprising

t BeioRising c@ﬁt@'\ﬁlr@%dﬁrﬁ fi‘ftéﬂ th&dia, LORRIiSABE fl6w HILSE H@charge outlet,
cont ai ni n%ge th er nedia, a contam nated flow inlet and

a 2pf adigh anperwithin,he dgwingwhish s ¢Peirean phihg discharge outlet
C @AR whith RGniAINS latw:em ﬂ:l@\' h?sédrei@\ﬂ'ﬁdhq@bf lrgek aw&gb ﬁérﬁélé’i é’ik@than

%f&gtégegmts%aaf’?g ,Igl%\%dlsgh A, O bf%gslt Prééqofﬁ?rpaf lter screen
aPpefetablyf the hi&eraromrtapem M%tdlwnwha‘deraaadﬂﬁnmf@h@ kteding.
filter conprising a housing containing a first filter

media, a contam nated flow inlet, a discharge outlet,
aAd agvahtsgshefmyesenhiandydion vei théti becabse thesniagindiecinlet fiow is

u eaﬂeéﬁ @?@rﬁ\{ thwlﬁggljlesﬁ%ﬁ B&ﬁ ﬂ%%dnfatm[nﬁgﬁj m‘ﬁg 'fls\k} tc? BQ F[f?érgds ofﬁy has

second er aver
pia e RrescEieped tqmmo:v@theHergeaﬁrsyspemed partilesli ’éhls might be particles

Pbﬁépﬁfrﬁéﬂhé{teiytd?l% s@b&ﬁi‘i‘af m%ia@ otérof HRY Alkdsind [ au.-ry outlet
g i

|Iter SCcreen. Prefera ter screen tap

i RIRgr HPYeXeHRS. disthg casR wmﬁa 816 'f‘ﬁ@e ﬁ@ﬁ@tﬁﬁ@f thAﬁlumﬁrﬁgélurry

oBuﬂa% 9?@ Rifasi 20MRA tthé Rr dgle%t ﬁéﬁﬁtssnbfé%b&,etotéh?erqm&%é&é%ouId
| et en| throug{hthefllter

I
1 B S e (63 PreTETeIng 56 1 P'l“?b‘i"%'aeféﬁF?F[%%%Chosen to

1mahsyde gheepaticiesreth ihe costamirRiddTow lakgest suspended
particles. This mght be particles of approximtely
one seventh of the inside dianeter of the fluidising
uAifariher ativemtagedsithatthe contaminated flow inlet to the filter vessel or tank

receives and distributes flow evenly over the complete surface area available for
filtration of the granular media bed in any of the foliowing modes; radial, downflow,
crossflow and upflow, whilst being capable 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 fo achieve extremely high removal efficiencies
of very fine particles. This has normally been a barrier in fine media filtration as it



pi pe. For exanple, in the case where the inside

di anmeter of the fluidising unit's slurry outlet pipe

was 20nm the | argest perm ssible particle to enter
Woe2004/089 8 vessel should be equal to or | essPETiIGR2004/001351
3mm The fluidising unit internal dianeter could be
chosen to 20 manage a given particle size in the
contanminated flowinlet. A fur her advant age i s that

'the ?dontamnatedflowmlet to filter vessel
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or
TeEES Q EarShEraipet {or |thﬁJ'i98P"?'| RAdigleR Pl aRpreimatgly 80 microns
c mlabbﬁa @Eﬂﬁﬂél&y ﬁr e:ee |a\ca3ahaglbecr&w$h waltdrj, ruggtréym &fa firkeSitter.

TR Ap Mo B bR oo PeifRd wBhig hBdn iy e ArdR s n an

bezttaglptiapndideelsebf theveidagagf the Glter cosuitelrdd zridi to easwé that the solids

S %’[ﬂg cap@l‘:@%f th\g' t}ela'wrbst%?he%(:%ueéf tn'ta‘?x'ﬂ %IOI‘I \qf%tl%rggrf particles. For

par sone
b édioyvnitey ﬂaalp@ﬁdla teadwe hwiamgem n@lémrge paitigles above small particles,

C Q:Bﬁﬁhtbb%ﬂfplcfr*eﬂ‘ Ahid&Ghatn laiL LQiid ﬁg#z:}p‘ﬁ@ﬁwﬁﬁ theblg)cpl?r large

distribution system ar vent e

i Fislia %@'qawmgﬁaeﬁeh #1dea Sm@tw ﬁP'ﬁ%ﬂet %ﬁhe mﬁmﬁtﬁr fing filter media

glﬂ@bicﬁlyzslah@ oF gérﬁet?ﬁ%raifﬂﬁfbﬁtoﬂrééle the d@gﬁtﬁ%%ﬁoﬂ "‘lé %Hnbf?é‘tion of
0€es, no an infi S

o Paamste kst Fioaghodt e lyaChed o Giabed opdde Gltation on the top

Safpeamnddizones whi ch have the potential to sustain

bi ol ogi cal activity. Preferably, very fine ceramc

spheres with selected or forced Zeta potential are
ugembnaentiodd dublenddid filer 1srm'aér§1 effifientssyateh foefiaediitiationcbut requires

kg BN NREA ASh SR T B bl B Srr

bmpma&y vif a rpots blowed itegethier w:thiargquiwnes of\WBsh GeMerBBibally pre-
PQJe&%%QQ%%&ﬁﬁ& in ﬁw\’éﬁﬂé Pfﬁcﬁ%#é Gvgte?filfr%ns‘iﬁfvéﬁl@ gé N&&essary to

he renova €s r oxi
mies iy treaiedipefplole ewa(qﬁh ﬂﬂd eﬂamﬂd;suﬁmthau@ ean be ecnrérarﬂedqur both low

baskngh ho%&e%r BackRshiB e fiferHa8 @ivd g& 'b@én limifd¥to the upwards

reason for this coarse”strainin to renove

t Helogifyphichy¥euid eauss theymggja ltwﬂe?ﬁﬁvetﬂeﬁ vﬁéﬁ@ waieh pecessitates a
vgb@}a@@hwrg[b@{méter nmedi a bed and to ensure that the
solids 5 holding capacity of the bed was not reduced

by contam nation with larger particles. For a

deendd Davediddal omgiste vatet eggertemmmdmﬁg anmﬁondent@atlon of

| ar oV
BRI i By PR AT raP i Wil deER iy el size,
cagapiable fitratibih earuppachidved gaut forstiorter(ruy finesibd the smaller the media
a ' t he [ ower
el Bebinta tnefiote TueHet o6 o B RBHE D s XppoRp & Lyojume
i iﬂteanTlais._ttwqihermthc& Iewerefqdage vdleptefavanlabiarfat cantaminamg.holding in
PRESHR Tedf, Bluses 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 aftention 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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10 contam nate particles throughout the filter bed as
opposed to edge filtration on the top of the nedia. A
conventional dual nedia filter is a very efficient
WOR0BPWE fine filtration, but requires conMplE&€B2004/001351
backwash sequences whi ch enconpass the use of |arge
volunmes of air 15 typically V|§1 a roots bl ower,

together with | arge vol unes of “wash water, typl cally

pre- screened to 80 microns (in the case of pot abl e

water filtration it would be necessary to wuse fully

t rl&a’(eqdemt abér&iomliﬂbdsslbw@ vﬁshmlré%éﬂiatb@a‘in & Ver§ 8Rort time

ontrol {a ||r Low and hi W{
TSR i SeteBle ytor bruf Sorad CSheReg ik BT, Fibe taytis pbitty,
t H@aﬂpmmtd ¢he padérdial foyo:vlhelm»}asbmg IdashingsE tttel‘raedm Gbltht the filter is
t
o B ilerbd wh R hBR pERE o gl Eh BREER TG ANG R mandge high
m@pmemfrgthg@ e puppendedaplids gv!'a:hl G l@b-ldcelttm krdeopartifles, yet achieve

M@W&t@ﬁqdaﬁheésts Su@?f aLfﬁténl d=di rBfiade 5’5(%4:@?55\%‘?&%&@ rhdbiHitter,

ensi t acce
C é‘ﬁ HbSO&aerﬁaé%a Polwﬁﬁgf‘?@rﬁ"%fﬂleé Mi&@fﬂrtglmt that wilh éave a lower

S Rt bRk, olver WEIghtand po@haiins IB@@%ﬁéf%@st”ﬁ%ﬁ tﬁé‘ﬁoﬂ‘emehﬁéned
%%s as an edge filter, as opposed to a full volune
f WERHNISTHi 5 together with a | ower voi dage vol ume

avail abl e for contami nant hol di ng in the small nedia,

o e e P s S5 R oo\ enee. 5 SuBeloai ¢ ne

p BesedEnce Witk the prasend ineentizh hibe dm‘métarldlf that dentrali cs:llédﬁan g&r€en can
ow, . to i eve
* et R o Bl bqplbs s Bich Rlfpot Cardf idines e

spﬁéracu‘éﬂemedjaaed Particular attention should be paid

to the Zeta potential of the nedia and the snmaller

contam nant particles to maximse the use of the dense
| ByRGCORGIANGE 1 thep featyre leéthstpeerent inyantipn, dhe distlibution of water to

SBb flitd?ad kicbhtfsiled ﬁcédﬂﬁeﬂy' SUéhGnat W %Fe%@%f fh@'flﬁeﬁﬁagergéén@ as near

has been known 35 for Sone tine, 1ts use

| prPessiple tha samafiey (Raueshagng), toue auRicipg chaneiisg Rofia falging the

CRR&TInG B r\aﬁmnustoﬁse ¥érithal SRbliorn ReHeA,; A\@Qﬂ?&%c%%&%dvamage
ngéﬁ‘ 2004/ 9@5@5]{ In the present invention it

o5 aatiecPre s B¥eTtion exelidas Jainfrorlieh 3re @olental lepkmathsifioy the dirty

t water sidé td ths tlegn water sk, ma@memo\mt@ (pafticulafly $AER tBEE8Ssing is

rﬁ'\é'sélﬁ’ g&) c\a’\r%tur(?rqg there?ore 9natt n S&lr@ water c\éh leak to the clean water. Any
such joints are preferably positioned on the outside of the vessel for maintenance
reasons.

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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together with the potential for online washing
(washing of the nedia whilst the filter is 5 still
filtering water) it is now practical to design an
MO 30e4/@8H305f i [ ter t hat can nmanage hi gh concenPCEGBRI$001351
of suspended solids, which can include quite |arge
particles, yet achieve very h.'}gh wat er qualities.
Such a filter can replace a coarse strainer, fine

la filter, and in some cases a polishing cartridge
{ 195 2 93 Possseslingt|diawphe eAatmasi e 206 Shows ermvard radial
plflolv (éRed by PBRIstribRtGNEysBEl taWRFRY éstitral/cléan WA¥BF collection screen;
capi tal cost, than the aforenmentioned 10 three units.
As a suitable nmedia support arrangenent that can be
clFRiquned is = sextipg] viedr of & presstidsediondial medidfikdre pr esent
i nvention, the dianeter of the central collection
screen can be increased, which Iowers the fluxrates
arrigurey isod sirctionaliiew dfig dressdloprmoedianéiterst he 15 centre of
t k : A Laur.e  of
L o e ah Rl bR b BThLE®, o
be filtered is controlled accurately, such that all
aIFRife Ofs 4 SRtibrdl Vit P aUWARGT ¥PrARBhIRMediPMiteposai bl e
the same flow (flow sharing), thus avoiding
channelling or flow taking the 20 | east |ine of
I FRjurd ARCEsdcfioria Gew ©Nbih AbfldwhthREbAPIB nfeliemier. A furt her
mechani cal advantage is that the present invention
excl udes joints which are potential |eak paths from
t DetaliedDescriptict ofrdeeritad Efbodinismts Wat er si de, i nside
the housing (particularly where the housing is
pressurised), ensuring therefore that no dirty water
c &ronh thelplat of Fiperecl ibcam haseen thatmjowaruimbeoofiaigenparticles account
p Iyt : oplt.si f g | _fort
i UL o RO hirh Bt 2ot it Bfong Tt wou
Fbe namséta atiemph iaemoss therugsbinajoiity optheseelargs particies arsome cut off

ap&int M I RRARRE &rdn8 30! rﬁicﬁ&ﬂé‘,"ahé a%&@ vﬂ@é R rkHitel, %E that any fine
e made, by way o

into effect, reference wll now Db .
eflajANavouldonieeedte cempvEnsMallgr BRrtcips gEe presephinyention seeks fo

Fhghigve tis Uegrae Bt Mirath vathi ofRifRtakios gpended sol i ds
concentration as may be seen during a plankton bl oom

in seawater; 35 WD 2004/089505 PCT/ GB2004/ 001351
Referring to Figures 2 and 3, a pressure vessel or fank 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 fo

the top of the vessel 1, and a plurality of substantiaily 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 coliection

. 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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7 Figure 2 is a cross-sectional view of a radial nedia
filter and shows the inward radial flow created by

the distribution systemtowards a central clean water

WO 0eBPPA screen; Figure 3 is a sectional vPENGBL0§001351
pressurised radial nedia filter; 5 Figure 4 is a
sectional view of a cross flow,nedia filter; Figure 5

is a sectional view of an alternative enbodi nent of

radial filter: Figure,6 i sectional view of a

i Boitiprtiha prmeineciziouRs 35 Ben ndhisuse) ohip dirrer velygmeans
a 3Deds providbd for éw isdlation of fifd sesomdanpRpdising anitBTwAen it is not in use.
filter. Detailed Description of Preferred Enbodi nents

15 Fromthe plot of Figure 1 it can be seen that a
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ch conpnects with a distribution ring 3. The
dr s‘?é?ﬂ“%m FPY9 3 has a plurality of flow
dlstrlbutlon heads 4, to distribute a portion of the
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q)q@touget\,mcpqnsdﬁ of desss| 1,intomeglia wasdrlige 18t Vﬁ[ye@nega@g 16 which

f lsQiAERANb Y B the E@&b@& dawl M@n%v mlhﬂ:W%éB% fﬁ:o‘?s‘?ﬁbt Gt 12, is

col l ecti on screen ter travel % I hr oug
as§

f P3qAP Rt Qﬂegcmﬁ%ntw'we gitbe d\ﬁﬁreaéeedprag WO tsire ‘Upsisastelative

laédsitp bgdt sﬁntéﬂlo@ﬂl@ﬁ@d%le@hmg lsﬁ@l@ apg fihsﬂ'UHeﬁi 18¥or d‘etectlng the
sec ondar%]p%% ntral, screen 10 ut si de
t

SEEPHS pritRBvel 108 B Walel Blet B ot Wi warer quletd Bapse i
adetecting lthesdegnek dfatohtzmirdtianidthindnomsdia ded @asusad SUctontrol

t ﬁﬁ&tioﬁm% Thitiate the washing of the filier bed.

In media slurry discharge line 18 an ultrasonic unit 19 may be used, if required, to
impart to the slurry a cleaning action created by the use of high powered tubular
uitrasonics 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 ald 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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annul us and bottom space can be filled with I arge

medi a support material 11. At the 35 base of the
secondary screen 10 is fitted a secondary fl uidi sing

Wiél 200908930Rat has an outl et 38 which connect sPGI/B264/001351
medi a wash line 18. A valve neans 39 is provided for

WO 2004/ 089505 PCT/ GB2004/ 001351 8 the isolation of

the support nedia outlet 38 when not in use, and a
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it fluidises the filter nedia 9 and causes a
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shw e Eiankde 4@' e8h &&@am §bﬂio'rt\4ﬁed?&1 fefhinay aQﬁ‘eiah v%ﬂérttﬁﬂet 47. A

the nmedi a cl eani ng i nst r unent

aBeidgeis Hgit i hehavipe @gg%ﬁweslmﬁlsﬁ@mm? h Q'SPW%ﬂ@ra media
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vvashl ng of the filter bed. 25 In nmedia slurry
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screen 10 are configured as shown in assembly 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.



ul trasoni cs devices. A heating neans 20 such as a

m crowave generator or an induction coil, can be used

to increase the tenperature of the slurry passing
Wr20044189306  to aid the cl eaning process and WhEF/EB2004/001351
required adjust the viscosity of the liquid with a 30
view to the conbination or any,part of 19 and 20 being
used to regenerate, partially Tregenerate or surface

- scrub absorbent material, such as activated carbon.
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Chemcal injection neans 21 may beée provided for the
| rfigure i6ds a abwaflavhatmosptieris nedizafiteAwhigh bS8l aintnjector 57 upstream

SRE Sl S P BRSSOy
2 @eperE30 s0HshETK GB20D4 a3 filicd vidmdl i Vinskashalasads 2,2 weir

el [ i contrall .
e S N A e I
t @llawe pentaminents|te fgat at inkeegrdarmipaniding 8. has an out | et
for waste water 28 which is controlled by a flow
caontrol valve 29. A tertiary fluidising unit 30 of
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medi a Lscharge |ine and val yve ans 0
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in vessel 1. Alternatively, nmedia to be cleaned can
report to the top of nedia wash vessel 22 via inlet
24 which cleans the nedia by counter-current flow wth
val ves 32 and 33 closed 10 and valve 29 open. By
ei ther of these neans the nmedia 9 can be conpletely
cl eaned by renoving and cl eani ng batch vol unes of
media until the nedia bed is turned over, either
online whilst filtering, or offline as the case may
be. Figure 4 shows another configuration of the filter
which is made up of tank 42 which is 15 generally of
a circular or rectangul ar shape. A flow inlet 43
allows flowto fall into an inlet chanber 44 defined
by screen 45 which distributes flow horizontally
across a nedia filter bed 9 to be collected by a
col l ection screen 46 which defines a chanber 47. The
chanber 47 can contain support nedia 11, and has a
clean water outlet 47. A fluidising unit 12, having a
medi a slurry discharge line 18, discharges into a
medi a



20 wash pan 48 which allows nedia to fall by
counter-current flowinto the nedia bed 9, whil st
contami nants fromthe nmedia bei ng washed di schar ges
through Iine 49. Figure 5 shows a radial filter
simlar to that shown in Figure 2 with the foll ow ng
di fferences. The cl ean matég col l ection screen 7,
nmedi a support 11 and medi a support 25 screen 10 are
CLAWISqured as shown in assenbly 50 of Figure 5. Al
other features remain the sane and the ability to
cl ean the nedia support is retained, if required. The
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feature of this radial filter is that a nedia wash
cyclone 51 has its underfloor coupled directly to
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its inlet frommedia close coupled to a jet punp 5
sideiviall lof the hodsingen by raw water through |ine 53 and a
booster punp 54. In the case of potable water the
nmedi a washi ng stream would be potable water to avoid
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to discharge filtrate fromthe base of the vessel
plurdity 9§ Howtmartleldi schar ge nozzle 55, or fromthe top of
t he vessel through the discharge nozzle 56. WO
2004/ 089505 PCT/ GB2004/001351 10 Figure 6 is a
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i njector 57 upstream of the fluidising unit 12, in
cogpiiEse arvgssel abPk.se when required contani nated nedi a
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filter vessel 1. The wash box 58 has a weir 5 which is
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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. A filter as claimed in claim 6 in which the discharge chamber surrounds the

| discharge outlet.

8. A filter as claimed in claim 6 or 7 in which the discharge chamber is formed

from a filter screen.



1. Aradial or crossflownedia filter conprising a
housi ng containing filter nedia, a contam nated fl ow
inlet and a discharge outlet for filtrate, the
contam nated flow inlet conprising a manifold
situated within the housing, the manifold having a
flow outl et which directs flRow laterally, away from
the di scharge outlet. 2. Afilter as clained in claim
9.1 i M filiecds ddimed foolaipy Bliwwhich thi¢ fikertserten taparsdawardly

si dewal,l ,of t ousing. 3. Afilter as clained in
to‘gflrgf\r(ﬁelbogpmzotjilﬁeaﬂ’rsg}g'the manifold is provided with a
plurality of flow outlets. 4. Afilter as clained in

any one of the preceding clains in which the housing
10¢ o filiersaslajmed &1 angr oneandithe mrecedirg glaims imavhidhed fraidising
f [ i ng.cl.ai LN Lch the fl.ow
unfiH o9 in indBald GBChORuR By Ciad et B ahi e
cophongate manifold with a plurality of flow
di stribution outlets disposed along its length. 6. A
filter as clainmed in any one of the preceding clains
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praliidehatipedischat deathamber todhtidikethe dilieemedie ahd kbstamimgisan the
.\A,Ei ch is of a larger average particle size than the
discharge ghambisL i ter media in the housing. 7. A filter
as claimed in claim6 in which the di scharge chanber

surrounds the discharge outlet. 8. Afilter as
12¢| aifrBlierias chiiagdvinganyrong of thevreesHingodaivhis Sartlzar gemptisinper
mbi&_]? f rmgd frtoma filter screen. 12 9. Afilter as
HIEEOME "8 %im 8 in which the filter screen tapers
inwardly towards the bottom of the housing. 10. A
filter as clainmed in any one of the preceding clains
13i n whiiléer ag chairpediinsAny pne v the preceding\elatmg firther kemprisiag of
hedth Agqusing to fluidise the filter nmedia and
cofitaninants. 11. A filter as clained in any one of
clains 6 to 9 in which a fluidising unit is

14. A filter as claimed in any one of the preceding claims further comprising
means for applying AC or DC current and/or magnetic force to the fitter media and/or

contaminants present in the filter media and/or fluid being filtered.

-15. A filter comprising a housing containing filter media, a contaminated flow
inlet and a discharge outlet, the contaminated flow inlet comprising a substantially
vertically aligned elongate manifold with a plurality of flow distribution outlets

~ disposed along its length, the manifold being arranged such that, in operation, all

regions of the filter media reccive the same flow of contaminated liquid.

16. A filter as claimed in claim 15 in which the manifold has a flow outlet which

directs flow laterally, away from the discharge outlet.

17. Afilter as claimed in claim 16 in which the flow outlet is directed towards a

sidewall of the housing,



provided in the discharge chanber to fluidise the
filter media and contam nants in the discharge
chanber. 12. A filter as clained in any one of the
preceding clains further conprising a tubular
ultrasonic unit. 13. Afilter as clainmed in any one of
the preceding claims furthed conprising a heating
unit. 14. Afilter as clainmed in any one of the
preceding clains further conprising neans for
ppl yi AC,0or current. and/ netjc,force to the
1 PP K St S FY e THia R & B BCkhiEn o e
comprised a v@edlar apd/ or fluid being filtered. 15. Afilter
conprising a housing containing filter nedia, a
contam nated flow inlet and a discharge outlet, the
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- cl ail; ne F&&gﬁ%@%ﬁg@?ﬁ&\}\ﬁch the manifold has a flow
outlet which directs flowlaterally, away fromthe
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digch&tgedlfletof the housing. 13 18. A filter as clained

in any one of clains 15 to 17 in which the housing
conprises a vessel or tank. 19. Afilter as clained in
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fron@ b SilteOscrden. UPSt ream of the discharge outlet and
contains a second filter nedia which is of a larger
average particle size than the rest of the filter
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towlirde hebgtomuwifitied houdihg. A filter as claimed in claim 19
or 20 in which the discharge chanber is forned

23.  Afilter as claimed in any one of claims 15 to 22 in which a fluidising unit is

provided in the base of the housing to fluidise the filter media and contaminants.

24. A filter as claimed in any one of claims 19 to 22 in which a fluidising unit is
provided in the discharge chamber to fluidise the filter media and contaminants in the

discharge chamber.

25. A filter as claimed in any one of claims 15 to 24 further comprising a tubular

ultrasonic unit.

-~ 26. A filter as claimed in any one of claims 15 to 25 further comprising a heating

unit.



froma filter screen. 22. Afilter as clained in claim
21 in which the filter screen tapers inwardly towards
the bottom of the housing. 23. Afilter as clainmed in
any one of clainms 15 to 22 in which a fluidising unit
iIs provided in the base of the housing to fluidise
the filter nedia and contarifnants. 24. Afilter as
claimed in any one of clainms 19 to 22 in which a
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patticdedize. ge chanber forned froma filter screen within
the housing which is upstream of the discharge outl et
and which contains a second filter nedia having a
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first average partlc e sl ze. A ter as al nme

digchargk aiilet28 i n whi ch the di scharge chanber surrounds
-the discharge outlet. 30. Afilter as clainmed in
claim28 or 29, in which the filter screen tapers
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filter as claimed in any oné of clains
towride thedottpmi ofited bayisingi t is  provided in the di schar ge
chanber to fluidise the filter nmedia and contam nants

in the
31. A filter as claimed in any one of claims 28 to 30 in which a fluidising unit is

provided in the discharge chamber to fluidise the filter media and contaminants in the

discharge chamber.

32. A filter as claimed in any one of claims 28 to 31 in which the contaminated
flow inlet comprises a manifold situated within the housing, the manifold having a

flow outlet which directs flow laterally, away from the discharge outlet.

- 33. A filter as claimed in claim 32 in which the flow outlet s directed towards a

sidewall of the housing.

34. A filter as claimed in any one of claims 28 to 33 in which the flow inlet
comprises a substantially vertically aligned elongate manifold with a plurality of flow.
-~ distribution outlets disposed along its length. |



di scharge chanber. 32. Afilter as clained in any one
of clainms 28 to 31 in which the contam nated flow
inlet conprises a manifold situated within the
housi ng, the manifold having a flow outlet which
directs flow | aterally, Y fromthe discharge
outlet. 33. Afilter as cIa Yred in claim 32 in which
the flowoutlet is directed towards a sidewall of the
3houspditer auclaimegjip pay oagoitlaimsed tb 34 amyhishehohousing s
o%%bﬁsgs §’§e§s \g%ﬁgw the flowinlet conprises a
stantla 'y veftically aligned el ongate manifold
with a plurality of flow distribution outlets
glspos d algong its length, 15 35. Afilter as clained
tShas dpimeddn any oe elrlagmsi2y A5 dmwhish abudisig unit is
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he st filter, .media a Qont ts. 37. Afilter
} c’&ﬁﬁ%%s Glmed Jn gpeoRg Ofgqi FOmPHEpE a mbular
,ﬂﬁﬁmﬁﬂaﬁﬁﬂng a tubul ar uItrasonlc unit 38. Afilter as
claimed in any one of clainms 28 to 37 further
conprising a heatlng unit. 39. Afilter as clained in
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urito t he filter medi a and/or contam nants present in
the filter media and/or fluid being filtered.

39.  Afilter as claimed in any one of claims 28 to 38 further comprising means for
applying AC or DC current and/or magnetic force to the filter media and/or

contaminants present in the filter media and/or fluid being filtered.



