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WD 2008/ 132491PCT/ GB2008/ 001523 1 STRAI NER ASSEMBLY

The present invention concerns a strainer assenbly and
its method of operation. The assenbly and net hod are
Q29088324 or use in a wi de range of b5separ at iR§IT/GB2008/001523
operations, in particular, but not limted to, the
straining of sea water for use in offshore oil and gas
expl oration and production gperations. The renoval of
solid material fromwater and aqueous streans is

required in many processes and operations. One such

exanple is the strai .lﬂﬂ'{@ required, in
order to renove sol is(]:I na e?ﬁg?g%% ngi ng nud, sand,
gravel 10 and plant and animal matter, enabling the

water to be used in drilling and other operations
associated with the exploration and production of oil

and ga Q her .appl.i cations for, straining include the
cl eani ﬁ@eafémlawga%we@as ? Ftaffwegasﬁeg&b_iya%@aﬁ MR

| NeebiioRI TRE hssé@ibly dAEméBbd Sre sultfbl€ tR AR MG vAAE range of
purification of aquifer water, rjver water and estuary

WaCER atiomsMsRHANS {1} pariifatlar gy apyimided e ofp siraiping aEseg pater
Mo Lugdlih BkRfe Sif WRELHS ' i8n Bpdrhtitng. T 1 oW
pat huir: a ves%glr or cgﬁlﬂhﬁp%g‘tﬁ gg&gﬁnia%{rétwn or
rawfluid and an outlet for strained fluid, the fluid
bei ng . Ciegetotaboimtid ntatmalfomtweersod equeous streams ispl e

o A8 el robhSes Bprtiorss REC Py Bl 1§ e e of

| sepaaretbquiréd, f 6ider th Gethd\@rseAS tatelfi@l including mud, sand, gravel
and plant and animal matter, enabling the water to be used in drilling and other
operations associated with the exploration and production of oil and gas. Other
applications for straining include the cleaning of water produced from
subterranean wells, including oil and gas wells, the cleaning and purification of

aquifer water, river water and estuary water.

Known strainer assemblies comprise one or more strainer screens
extending across a fluid flow path in a vessel or conduit between an inlet for raw
fluid and an outlet for strained fluid, the fluid being caused to pass through the
screen. In a simple configuration, the strainer screen extends across a pipe or
vessel through which the fluid being cleaned is passed. In order to increase the
capacity of an assembly, it is known to arrange the strainer material into one or
more baskets or candles. One or more such baskets may be arranged within a
vessel, to provide a higher surface area of strainer screen per unit volume of the

vessel or condutt,

As straining proceeds, solid material is retained on the screen. The
accumulation of solid material causes an increase in the pressure drop across the

screen, in turn reducing the volume flowrate of fluid through the strainer, leading
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20 capacity of an assenbly, it is known to arrange the
strainer material into one or nore baskets or candl es.
One or nore such baskets nmay be arranged within a
WRg#I324910 provi de a higher surface area of PCHERIN8/001523
screen per unit volune of the vessel or conduit. As
straining proceeds, solid material is retained on the
screen. The 25accunul ation @f solid material causes an
increase in the pressure drop across the screen, in
turn reducing the volune flowate of fluid through the
st ¢ o e
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S ahmagh ihe sérbén ﬁpﬁ@@p;bﬁtd:ﬂlfeeﬁdﬂ SdinovirghY ka1l thiteridoBuch a
naterlal Such ab roc re i.s_known in the art _as

' PARgedE s knoymdn the; yré%heni seaner system generallys o

S epAhAR a%@ﬂﬁi'&th torfugh aﬁH Bht?ét fér%maﬁﬁ@me backviah PRfdaNa Tk
fluid and the entrained solid debris. In the sinple

sterlﬁﬁlﬁ%d solig ebrg rla dhegimple strpineregnfigyrationsaensioaed t he
Ql‘emfbréstﬁeed‘ggl(%i%lsas%)l i@rsixylla?rgm;ﬁe Qllqustral tforward,

stralghtformar wever re co tralner
adhorelvei, wemmr@qmmrmh@smﬁmmmo)&jsme brackwash

|nc n.co Xit Y. THiS IS t he .case
HER IR 6 PR it s g B bleLcBiF B s
p@bhduana bicktvash qxcream”eqsomsmmé $trainshadsemblly] WhilkeBpi ng
t e re i nder. ﬁ stem, vallable for use.
C%Wég 6%”5 8 E‘@ﬁi—’% ma eg‘? r%Ffner basket or

candle is located in its own conduit, having a fluid

i nl et aeheAmbowiiafrafgtnedt, cachiigingt ba%kléilarr eaatkAk Ik afl &n its
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15connected by their respective inlets and outlets to
a 0¥@rpaduiphaingg ﬂuwea@b%i a fluid pleaPeverné punhiconduiis ave

f |chu@ci!e§ bg( ?r%gr rgéaﬁ?@/ Q a'ﬂg @gt?trts lg% s@ﬁ&sjbf%ﬁﬂi&ﬁérs In

candl e. raine I's renpved via an out
h@&d@ﬂOpﬁwumhemmﬂeﬁatﬁﬁﬁvmmfaﬂbﬁa¢HMaw@hwamnesmnéach

El’?.{e Elul%ap d ?ov%%a%% ohﬁéi'h"é‘t ﬁ rgotpgr%nol? (e>fd appropnatc
valves each strainer candle may be isolated from the feed and outlet headers and
connected instead to a backwash inlet header and drain header, by means of
which a backwash fluid may be passed in reverse direction through the strainer
candle to remove solid material and clean the strainer screen. It will be
appreciated that such an arrangement is complex in terms of the pipework and
valve arrangements required. In addition, the overall assembly occupies a
relatively large volume; a disadvantage when the available space is ata
premium, for example on a subsea wellhéad installation or offshore production

platform.

An alternative known arrangement, a plurality of individual, generally

cylindrical strainer candles are mounted in a single vessel. In one particular



connected instead to a backwash inlet header and drain

header, by neans O 20 which a backwash fluid may be
passed in reverse direction through the strainer

%Mﬁlénﬂﬁ remove solid material and cl ean the&EYGRAPRA01523

screen. It wll be appreciated that such an

arrangenent is conplex in terns of the pipewrk and

val ve arrangenents required.31n addition, the overall

assenbly occupies a relatively large volune; a

di sadvant age when the available space is at a 25
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s ore production orm 2 ternatlve known
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c ahel hesselewherdlsh the rgv ﬂmdlméduhe;d ool thrdngle theasspedtive
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one end of the vessel, whereby the raw |UI d i.s caused

t oPartices ip fhegawfluidiare retaipedton (s imnes ssface of e siraines gandles.
into the bore of each candle. Strained fluid is

col | ect I . t

Cossel A PrckbA SRRUNG phUfueIH Hefipne Bhain Wi fed i remove
i nthe h@umﬂnﬁbh of sbhdnmatwreﬂ almmlmple‘stifm mhfaélaclsmdlayﬂemf

the strainer c s

10 | Gophafls® LR Rio i in RSRIRE Lestol 3hF Mesainere.
acaudids. atlmodsvef;fm efalet fbr tiRitAEkWAsh operatidiStoeRpmpRted the m
t he .backv& st%/stem .sinply reverses the direction
of Y gs lin%e vessel and the strainer
candl es. However, in order for the backwash operation
to be mlﬁéwﬁ:@ baélhﬁasﬁ ﬁ&ée&%ly”a‘iy%ﬁ@d théﬂalzﬁ;kw‘ﬂﬁx ;Sr@i‘e%[ire% bne -
l'ine. An inproved backwash assenbly applies the
bast,rl«smai spriperecgndles, mdile ravingdhe wmaiming cagdleginmperation.

&em‘@tllféﬁsréh %%%bl?&aéﬂ‘a%sén%l?h&\h rgead?%o%érdh&able

oper a?I on e system Corrpr Ses
ashaehibasjn chrdiita gn mntecnd rof fheressebt Bliediakle wasicdonesits are brought
I.N O ess
C RbiobRertebo i GibfesShe btk SRRk and Ruad B O R atpne,
_Stthéliﬂ_&&for ofuhd corilg mdn@.&mmefabwnd.lldtﬁi jdlidvbpineag dfhe
the acc

nterior, of .the andle reno mul, at ed
_scﬁ&’F"HE‘ Hy‘“;r@%s SYSIET dS,Gample &PBG“F‘Fb%% Hgiptaing }‘s’@lé?ﬁ
20 | SupoRARbA being fErRRA beifeln aRRtbhabBkithabRduitldnd Rl dn@Df the

strainer candle and is prone to leaks and poor backwash efficiency when the

15 €

seals fail. An improved strainer and backwash system is therefore required.

One such system is the Metrol® Sea-Screen® Coarse Strainer,
commercially available from Petreco International. The system comprises one
25  or more cylindrical strainer baskets arranged within a generally cylindrical
vessel. Each strainer basket is provided with a dedicated backwash assembly

having an elongate backwash collector head extending the length of the



VR0 12431 |

10

15

20

25

20 -upon a seal being fornmed between the backwash
conduit and the end of the strainer candle and is
prone to | eaks and poor backwash efficiency when the

is therefore required. One such systemis the

Metrol (r) Sea-Screen(r) Coarse Strainer, comercially
avai |l abl e from Petreco Intemdnational. The system
conpri ses one 25o0r nore cylindrical strainer baskets
arranged within a generally cyllndrlcal vessel . Each

SRR Dk, TOK A W toRo SR PRET S

exdlanal] argnt the lﬂnmﬂa,cmf thédgirainkr baskpmlp@onmemdsw aai ner

ket. . Th | |
R OB Oh Ry A SR AR Bl s
Strbﬂldﬂemtl'hhaﬂié@ﬁalﬁﬂd)aﬁi&n pegsitedaise the ddatad pas hcroeyelinned n

ass oper.ati on, e col | cto
&559650 ﬁﬁb@/ kaﬂ%ec o8l 518&@@65%?@1&%@ elet e rpgpced
C Hi&Burk! ht@pi%lﬂ%‘ byt &ui%s%ﬁteﬁ% SfoshiSic iphdasiire Tabihd AE1@ within
t he basket ackwash conduit is connected to an

oUh¢ ¥gssel fo ?fé‘?.mh"e@lbﬁééw dhroyghythe slof- yFlpigl ip diag botnt ed

t th%hgpﬁle BELih& tANRS ﬁl%fl? fev&%U ﬁirﬂﬁiofl kd hSm ﬂg\b i £ ?e ion

vessel to enter the collector head through the sl

Fladjaderitsshemoavmorki@aﬂx as metiug hcrphseihg inned suefechefkestrainer t he
e r t

2 HABKSE o Sl Rt iR AR ot tEod GO g

I rhasket sneréraced bf atrlaw&rsetandlarshearﬂmm}aet . I'n this way,

solids accurul ated on the inner surface of the

strain ket are.renoved by a,reyerse and a sh

1l (VlR e atoremepipied Sy HEm Ao ervE c Hetiag Spamio.

Prvit L@y Bighibadkwilkh 8fiiRichSy, GRP&RIal debd foMstil faéery hi gh

backwash effi ci ency, there is a need for still further

| APPEYERENE frsepe seasidicaprlisafipes efihy stedning prpceits.t Fr -
Stek@thPleNge ‘ﬁ?ﬁ:ﬁ&r a%otgng XATRLE afskmﬁgs%lséeﬁ: strainer

requl res a rmt or gear oXx assenb eac
stbasgkeh eWhie thisis gewnlly@cmt@la, ghegreare pabthystm&wh@:b the,

t I?)%r%ll f%fc?gh? l:)f ¢ Q@gir%}%gﬁ H@Q‘E & bi R%uccd. It would also be an

advantage if the surface area of straining material per unit volume of the

containment vessel could also be increased. This would allow the diameter of
the vessel to be decreased for a given straining duty, reducing the size of the unit
and further reducing the overall weight of the vessel, both empty and when filled

with fluid and in operation.

It has been found that a most advantageous strainer system can be
provided by reversing the direction of fluid flow that is commeonly applied in the
art and employing the backwash collector arrangement of the Metrol® Sea-
Screen® Coarse Strainer on the exterior of the strainer basket. Pending ‘
International patent application No. PCT/GB2006/004104; claiming priority
from British patent application No. GB 0522417.5 disclos'cs a strainer assembly

An inproved strainer and backwasPCI{(eh204$/001523



10

15

20

25

overal |l weight of the strainer unit needs to be

reduced. It would al so be an advantage if the surface
area of straining material per unit volune of the

VKO RS HHEINt vessel could al so be increased. TRGEGHWO$/1S23
all ow the dianeter of 20 the vessel to be decreased

for a given straining duty, reducing the size of the

unit and further reducing the overall weight of the
vessel, both enpty and when filled with fluid and in

oper ati on. It has been found that a nost

adARPrRGRAUSaEF RIBRE haViak 8Mrffd ford8wIhAVALEE: diet for
reversi rf11g the direction of fluid flow that 1s conmonly

apisrained fiuid; piyaing basket haningaprainar serearrndishspesrsiowithin the

Coﬂdu@ﬁ%%ﬁ: ghE ANRRTE ofqrie %tlt!x?ne%éré l!;e!]rpg it?‘?l%' ; %ﬁﬁﬁﬁséa}ion

Coar se ’Stral ner on e exterior o { Stral ner

basklethe rde flaidnigler andsthe attéroal alirfpatof e sapiner satcndeinion

PCT/ &GB2006/.004104 | ai mn riority fromBrijtish

paler Femmdpcaian with (s Sretrtid gyleta back Fndollegtor

St asadniidly coaphdiid ¥ backwashqntl it Raying; il dpehing dishosediadicent

haying an jnlef_ for .raw fluid_ and ap outlet for - .

stPe PHeRSUriags of the stgginer sereen, B‘E&?g‘iwﬁ FPRfitangd thegtrainer

S B8R4 baiRg nfbvedhs Rk tdéa0h biker, B9 asséormow;tlti@ofeﬁir@ta hss
ow

surface of the strainer screen being in

c cAerRsA thesxieanal glirfage ofithe stgingnsgieen.i nl et and t he
internal surface of the strainer screen being in 5
flowcolirqﬂygf ' i ' f.l Wi d. outl et
backwash ¢ g 'a]ﬁgi%sgérhﬁg% ég%f@%wgﬁﬁ éé %Hogglcl E&B@ ﬂ in the
c aapeleificatioaand gomaprisepe genetal i vep syl araahigad eexseltdn dousimger

S ce, of. the strainer screen, the bac h condui
o Bl Qs AFiareal i vei e Y he bsurESEED: vRAGY
eaLhinddt e fluid @ WRSsifathed bd ovilREn AREVIsRY, 1EQIMNADS HGINSE S
the external ,surface_of the strainer screen. 10The

StSSHmALY corartisig 3 plgralipycof stpaeryardes duach sraingsppodule

dedoriprisésh PR@LERTGIrkiherHakiRR: A0%n GN¥RFaled Baciav AR Aeaduy
vertically arranged vessel or housing éalthough it is
di the theswepiner haskets of ¢ash seadulegpayie sybiceige évia badkeash, wdie
N . _ . For. . ' . .

o VARt st op ol SHirkli il hBERBLEAMABIL IR, )
c otrginesissemily gk diredtéd tp aofoutietrana fiest embefithe vessdlfthl lower

st r.gi |l e~ 15 ¢o i ses, apluralit f .strainer

> oBial ol IncsghBest O THE 135 ARl eshdel By it Petieng

E tas ahovert i_:h\l;!\; ﬁlgﬁrss)@f)mpﬁﬁaﬁ_anaﬁze !aesemh_lyl tlbe_seﬂwviyelgrt@_eratiﬁg the
ckwash, il.e the strainer is sti n, oper at | an.

Strak RS SYTUR a_? °"r?g\§Fﬂ§°f|dﬁ ap Ay &f‘{f‘%f‘cgt” gt a

asgeardabambly %r@ﬁw@tﬁéﬂs&aﬁhdea MoBiNes &id @;hot%ﬁ i‘dr][d_‘i’itvirf‘gﬂﬂe of

the vessel (the |Iower 'end as shown in the figures).

Tréoremenfinncd pemprncnise Bodyeash fipidieaves iesstaineqiwsingnd 20
a S Y,

P onRUg S e i U A O e L SR
s tasseimbly ofRCITIGB 2006100410k ét arfanped sueh Hmt theaedontllend df tha

oo PP B s Gy S0t obfaiot o Dol e or
Baadyv@sinet modtle] £eoifist foh theVatlovaRR flulpd gedtGisdeRibdpHA an

outJet jn the second end of the_vessel. As noted, nopst
t ﬂ%vgrﬁ ti\?strquﬁeé modupes anc{1 a motor are disposed in the upper or top portion

of the strainer assembly.
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25 assenbly of PCT/ GB2006/ 004104 is arranged such that
the second end of the vessel with the val ve assenbly
for selectively operating the backwash system of each

gear assenbly for driving the strainer nodul es and a
nmot or are di sposed in the upper or top portion of the
strainer assenbly. 6 - Bhe strainer system of

PCT/ GB2006/ 004104 has been found to work particularly
well in the strainer of fluids, in particular sea
water for use in processes for the drilling of

subt erranean wells and the production of oil and gas 5
therefrom However, it has now been found that a

par t i cUlhastrsingoygeantof ROTAHG2006/004 H¥4 hak begefioandato work
strainer, assenbly of P 2006/ 004104 can be .,
o0y SEE DehyPiner T PO Pra PRy R tay
_nqtrecfe'sslth foralie Mﬁlﬁaé 6mtﬁt:eﬁﬁn@ﬂdvdﬂf; asdde prcﬂhcﬁdig)_fsbiiraaﬂ ey
installation to achi eved. , cording to a
fitﬁ_férﬁﬁ%p ey, i hes BeRERdoynd Rl fiPaTiculBRY FaMPE
PreMngetknfofifle §dedl R4InASSRMM Y o RITGB006004104 carfbe
strainer housing having a first end portion and, a

s dueYidede Allpvping @ Particulanly pificient wssiof maigrials of gonseyctign and of
0 t letrSi ' £.1 utlet for strained
f%&%‘%aﬁg‘?ﬁgﬁ‘&é’?%@é&wtg%%&'%%?gt end portion of the
housi ng; a strai ner basket having a strainer screen
and di speesdihgwd & ifirst aspest dfShdipressnhipyvertive, trieds pmivided a
surface of ghe strai ner screen being in flow

c SRR 5T 3?50%?%31?5’1e raw fluid inlet and the
internal surface of the strainer screen being in flow
COMMUNiaG&hinehotkih R hhVifg & fitsh el pborfibrianl 03¢bdrel énd portiondan
ba,ckv\?sh collector assenbly. cogp,ri ii ng.a back_vvagg .
cdRigtior ravaflwidgndian eyl for gtrained Bud fhe gytlet doristreined Huide

S Wel s poed!ifl fheSirSind Portidfof Bk holififg;Packwash 20
conduit "and the strainer basket being noveabl e

relative to each other, so as to allow the opening to
pass ae@streivertaskes hoeingaksiraingrisoreen afd disposesd wishin ghe

S é)%?lﬂ%, the cxtcrﬁalg l}.;‘é"%? %eosﬁgng} scgéeﬁ %gi%g% ﬂgwtcg&nﬁﬁfcgﬁgn
end portion of the stralner ousI ndg;, nd
with the raw fluid inlet and the internal surface of the strainer screen being in

flow communication with the strained fluid outlet;

a backwash collector assembly comprising a backwash conduit having an
opening disposed adjacent the outer surface of the strainer screen, the backwash
conduit and the strainer basket being moveable relative to each other, so as to

allow the opening to pass across the external surface of the strainer screen;

a backwash outlet disposed in the second end portion of the strainer

housing; and

an outlet for the backwash fRCIYGE2088/001523
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7 drive nmeans for noving one of the backwash
conduit and the strainer basket relative to one
anot her, the drive neans being disposed in the first

Vemnopier2z#dion of the strainer housing. The str &GT&FB2008/001523

assenbly of the present invention provides the
significant 5 advantage that a high surface area of
strainer screen can be contgined within a given unit
vol ume of housing, thus reducing the overall size and
wei ght of the conplete assenbly. Further, the

o MRl Ao AL RBLART BB S i

[ rinasbaselatg/ettdnenﬁnfother aincdtivefmdahe bdiag disemskd oypbe fitst eml

This.in rn reduces the tinme taken to clean the
1(%‘1‘?%?#&& © LEMEEROUSHEX mi zing the time avail-able for

the straining of the |iquid. In the strainer

assenbl pheQtraihéll Bseasde st thbrebdife uﬁf’éﬁt&ﬁfﬁrohﬂé’sﬁﬁé kipkificdnd
contrast to the .stradl ner assenbl

y
P@W@meat@dumrfa@mem%%rmmwmce@ be gonmlgqslo‘s@un at
e
e ol indEheink, e AR the (VR 2 g0 e L
acsmmletc @sanblye Fuudhen,the ammghmpnt ﬁdtdmtsenmﬁvmom pravigies
ed flquid t

ar oy 8 W T ek St %ﬁ%ﬁﬁ%ﬂ@%@%@@%e?ﬁ‘&?my
ardfahcgmlewﬁsh@fpeﬂaﬁm.smimmm radiesrihle timel thkdnas cleaeme
found that arrangenent allo 0 he strai ner .bas
R e e SR R
into the housing or vessel. This in turn allows the
| engt h Iﬁﬁhéé&ﬁm@@é&%rﬁlﬂy efr thYsQa%ﬁ&Jt of fhe Bfésélﬁ@%ﬁﬁ’on, in contrast

. conpared_wth, for he spec
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arodbrysiaisit asserchip 088@@?&96@8@1 Q%mpéwlomb owlediM104.
.' ndlg;g:;?écf At o gaﬁm%ha at fg @ggﬁ&m&x ff tnd E&v@ﬁlgagﬁ iBh:

I nv lon I s better suited to neet ng the ne
exdrmmme backwash @inidainand strainsnbasketutlanve thonea amcahﬂye Reﬂler

of_exi t 1N t G gl by
peh s AR Sy Pl )3 B! B Sain RSB RSHES s
e)@IBJBMs gy 4 pwioalalrlgtcbmpm atrizeaeaesithe/ stafinet bsscnnbbs drtias
articul arl itable
roRReR e ek prenesentafiayd G the ibier bskersad gjrainer screen
S&ﬁiﬁéhérﬁ SsseiBly 16 %3 plRkRedmtcithe Abligid dér.vessel. This in turn
allows the length of the housing or vessel to be reduced, compared with, for

example, the specific arrangement shown and described in
PCT/GB2006/004104.

In addition, the strainer assembly of the present invention is better suited
to meeting the needs of existing installations, in particular the arrangement of
pipework of existing installations. Accordingly, by being compact in size and
more easily adapted to existing .installations, the assembly of the present
invention is particularly suitable for use in modifying existing strainer

installations or assemblies, for example as a retrofit.



8 The strainer assenbly of the present invention
may be used to strain any suitable |iquid. However,

the assenbly is particularly suitable for the

V@ pUB/I24Y of water and aqueous streams. |n oRET/GB2008/001523
specific application, the assenbly of the present

i nventi on may advantageously be enployed in the
straining of sea water, 5 img particular sea water for
injection-into an underground formation during an oi

and/ or gas pr-oduction operation. As noted above, the

wi (1 7 o SARIE ity bi\R Bt DREnARR) oAl TN By

besugtablaiged. Howbeerjmbw adskably\us panti¢ulelysuitalle or thestadting

bei fixed. However, jn a preferred. 10 enbodi pent

© RO ol guep et b sfte e ToR Pt Bl papmbl Brthe

I iréseatihesntioh bidy a8 ednegtolshy Betonpdeel iRHe sGHIATIOF sea water,

wher eby successive portiqns of the outgr surface of
5 t HB pagtiFylarea veatsr deriniseiiongatoar yadergropnd formatianduring ap il

t h@dRagk\ReMucEBnBthionThe backwash conduit may take
any suitable form providing a channel or conduit for

the transport of the backwash |iquid and the entrained
sol i ds Asotesiaboed) thertankwash conduitiand thestreimenbasket asf  t he

. ‘ . | _
AR AR el SHE B SR oo A9 pernaca
otemmgblenwith éhelsarainwetrioket beidgl fiked) dlmgever) én o prefored

slits.or es in the tube. The slits or holes, '
10 2 epsaRRent o Sapire beskenis Bianl fn Sl Hyelabler Mo Ropest

t he thedakivaah ORI vherSyRIctSEEISe PEtEoRY of TRY Guter surface of the

longitudinal slits. In a particularly advantageous 20

arsP%Wﬁ’eﬁ?E‘?P,maﬂ’I’i’é eSpRoFA Ighe APaning 1p Shakinelewashoradiit is a

| ongi tudinal slit extending substantially the conplete

| engt h 1@ bhdivash ESHAOR 'h?d?rt&%rén¥ suitable-liﬂﬁn,?r&ﬂhi% 2 channel
assenbly of the present”invention nmay conprisé a
- siongenshugitforthe ranspaxt k€ the backveasls liquid endthe lentaainedasotidsibl v .
Al | , ity ir r.ai
15 (LR, o BBl U bl Ao 8Pl Aot
s iandfoedi®fosale Fzeftrablyipthe backwakh comsluin s anibe nhagpenivg ih be

resent. i nventi on that a sji.ngl ack h condulit ca
P RO ish SO el cpe Bt mBreifb b Rl S E10AE Bibe S 1Re itk af Rees
P InbHyathliel dhy @hitfbid RirMe Hokask et & préfersbmal ik BatkWaticdnatit

backwash conduit. In such an_ WO
25omPHses 959 prmercpontiginglislites In a particularly advantageous

20 arrangement, the opening in the backwash conduit is a longitudinal slit extending
substantially the complete length of the strainer-screen.

The strainer assembly of the present invention may comprise a single
strainer basket and a single backwash assembly. Alternatively, a plufality of
pairs of strainer baskets and backwash conduits may be housed within a single

25  vessel. However, it is; an advantage of the present invention that a single
backwash conduit can service a plurality of strainer baskets, such that a plurality

of strainer baskets is associated with the backwash conduit. In such an



9 arrangenent, the backwash conduit preferably
conprises an opening for each of the plurality of
strai ner baskets. The plurality of strainer baskets

WRAP008@324%% anged in any suitable pattern arourffTYGRE2008/001523
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backwash conduit. A nost effective arrangenent is for
the plurality 5of strainer baskets to be arranged

radially around the backwash® conduit. In this way, the

m ni mum anount of space is occupied by the assenbly.
As wll be discussed in nore detail hereinafter, this
mzﬁrgaﬁaﬁtmébmm MR pRAGABIG UbrAprisks & 6lﬁz‘ﬁfdg\f8r &ch ¥
to be e  oyed to nove the backwash conduit
an@e@lmdltﬂefstMR etﬁel ative to one another. 10The
nunber of strainer baskets arranged around t he

backwa Var dj i d
cont 1 guiistitiet or Fidindt otker IRREOCU A UARAR) BBablctdd
c omdumd the bdrcdmlaﬁmnﬂgzx Anmost bffeatiive ynmerlnentpefdr tirerpduatal itlyn
par t he nunber of .strain

Dbt srata bkt U Apniangial ol e RerkeSh spdhis

f r aAy,2nd ﬁmlxaumlatnohﬁrﬁofksp&@ if suenpied b theaBseiblyd ngewiltle 15
conprising from2 to strar ner baskets is

paflisussaddn Wrw%m%@@af% thigjaprangement alsa-allows 3 pedicularly
ar LeRdedai edsanlnry ar&%%bhe AR8 19 ak¥a: B Qg LindaRian®

preferred arrang enEnt arrangenent of having a

pl waa!lqrbgsketﬁr@%tw&ﬂﬂencml@ts arranged around a single
backwash conduit allows for the present invention to
be appl "h%dnul I?)er of stramgrnga%%t? a %ﬁ %%Hd th’é%%&gvgd'sﬁ g&!)ﬁ(iuita
strai ner e envi sag conprising a

pl mag Ivmwderpéncaﬁg dponelie nmhﬂde:snﬁgamtimmfmd straipenipaskas,nige

o BT RPSRE At HouS i b AR R e ETtoAed) T PR GG U e
mau s Bf&raﬁ’rfer BRJKEts ke bhal P‘%@ﬁh@@ged@f@h& eabklebaiaedsh

nodul e conprises a plura of strainer baskets

asSWWpiamay rgnee froert e Wadkhpadren fvad fut anmamneemenier
adyaicRa im b BEs Sddifdr rrssrker:rqg bhrsugdy mam@ge%ﬁ& Riith 3

I nven |on I's that a si ng drive system can

ar steaiape Haskets arranged ga@%lbrm@#ndtqwe bhackrreskednduit bemg a preferred

arrangement.

The arrangement of having a plurality of strainer baskets arranged around
a single backwash conduit allows for the present invention to be applied in a
modular approach. Accordingly, a strainer system may be envisaged comprising
a plurality of strainer modules, each module comprising a backwash conduit and
at least one strainer basket associated with the backwash _conduit. A single
vessel may house 2 or more such modules. Preferably, each module comprises a

plurality of strainer baskets associated with each backwash conduit.

A further advantage of the strainer modules of the present invention is
that a single drive system can be arranged for moving each of the backwash

conduits with respect to its associated strainer baskets. In particular, a preferred



W0 2M/b#%basket s rel ative to their associ at ed®CHEHNBHA1523

conduits with respect to its associ ated strai ner
baskets. In particular, a preferred 10 assenbly
conprises a single drive systemfor noving all of the

conduit. As noted above, this drive systemis provided
inthe first end portion of the strainer housing,

adj acent the outlet for theigtrained fluid. The drive
system may be powered by any suitable neans. 5 The
drive systemis preferably provided with a notor

l o t e

LR P LB Bt OB By

powktiveny thédieasdodiated sackwash canduitvehs ndtcdaahwvc,rthrs Idavasylstem
addi,tion

d
or SRR A Rl P4 PO R supings i S sy o
vathu tfainad fluie h&,CdﬂNaS?staﬁ anfbe powened by dey smmb]@eﬁefaﬁf m
T R R P e e e S
h efndicBRRLRAE% the Hﬁv@%%%ﬂpi))ya SRYDIC QRRE 5188, Butabl¥ thotors for

- assenbly for selectively ‘opening each of the_ backwash
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c aaeEring thelriva sysicae aregy wa dhihe perand commersiallypaailable.
strai ner baskets associ ated with that backwash

o ven RaPARA, U Rl RUALES ROy FnBHIET A r b Fratves

asiseiitiagk wasl abeemdly; &nardek tb npedﬁmm/m: Yadivaskeopaatidneneatier
surface, of .the strainer, screen of the r

S LafEEp ket PopatiffirT e RagE lfen it SRBRS e,

c h%ﬂmbﬁfdrﬁ,&h@adsﬁnﬂym cbfhphﬁ&. %&Vﬁmanb iy Ifmtaleeﬂihrﬁly

t hrough the stral ner scr I here emVvi n

s oTReEEE cachaf dae bRk ash ConA t%mtfaéf‘c%'\{a%gg\w?ﬁﬁon For the

Pr R fief BAKSS ARRAABEMith thal BackiRasH Gfadhie. DBEiIdPetdWethred
conduit is 20 disposed at a distance fromthe external

suvalgassegibly e given dpiseftfasket that, during a backwash
operation, liquid is drawn both through the strainer

out o1 o e Rt e ol Bl RS B bR fVer close

s unfilEcritafsuitive of theairaiaer scmee efithe Tdmpsctwe istrainert bashet.oln this

th th h; f | d
e P R DA T Pelec 92 ey e reyaBk desien Bpuen
25hé Spdindy sdiger, iR rebly &ahékhﬁgthe splaiitiappalf o the oxeseitaby
and shortening t t(le backwash ti ne. Th@@gp ni ng in the
b JARYRYEH l%ﬁﬁg‘?”fe jAgraRgeaicat, gl?l“?"'&‘?‘%ﬂb 1t15

dUfid gdSedthat RATKANGS FroRRRS SlidrRfl sutfl@ drald s@raﬁlfer Bzﬁﬁet' thaﬁ Lkhﬁ'mg

flow across the strainer screen to the |iquid

t Har nglgtashinperatiom liquid is drawa hothsthroughihe:strainer spresn fmx e

1 ]wnhln the strainer basket and from outside the strainer basket across the external

surface of the strainer screen. This combination of both through-flow and cross-
flow liquid provides a higher cleaning efficiency during the backwash cycle, ‘
improving the straining capacity of the assembly and shortening the backwash
time. The opening in the backwash conduit is preferably disposed such that,
during a backwash operation, the ratio of the liquid flow across the strainer

screen to the liquid flow through the strainer screen is from 3:1 to 1:3, more



preferably 2:1. To achieve this, the opening in the
backwash conduit is preferably at a distance of from

0.5 to 10.0 mmfromthe external surface of the

W@ pWBMBA%Iscr een, nore particularly from 0. 75 RE/GBOOFGHS23
fromthe external surface of the strainer screen,
dependi ng upon the size of the solid particles in the
inlet liquid stream The size of the opening in

t he backwash conduit may be selected to provide the

requi red backwash performance, which will depend in

P tetBR/: o Gt e BB bablb o8 B ulris L N

area o e opening int wash conduit 1s ¥rom
0.preferblyeet odistanchef femD:cte [Q0gamdiont the esterml sieface of the
SC e r.ef erabl 1 4 9% of the

S Fope o B g BB ELEHE ol .72 D b ot 8 Sl Surfuce
prefitier stathet ftadent depehdink upmithe sindof the sihidquartzéesdmtng islet
m.not, portion of the strainer screen, thus .allow ng
-tH@“WB portion of t:he screen to operate fully in
the straining of liquid. Preferably, the backwash

condui tTHeRSE BF 8% op&iifg MBS bR %adf cohlfidc %) B8 sdécitbf ace
of the strainer screen. 15The strainer assenbly may be

arirayidethe seavired brokwashepesformanse nghichy wéll depend in partgipea dhe

; . . ; _ H
o e el Bef A e i b e i e SRAMNRRT |
baokdath fworn@lid 10 % fithesugfack aecdf thhsttained sereeng ntone

5 P R p 8% ol F ek oA ol BBl AR e e

operative in the straining operation. 20 The ability

toc Iar Myis @h&‘Tﬁdth@WBhas%@n&ﬁf@ismré%)rﬂﬁs frifidr@dion of

Si t aneously usipng a given strainer, basket is a

o e TREeE Porerh Ui ALASvige %Pﬁanarrm ofgrthﬁl@mepgssa operate fuljy,
" & ih Welsheni T ehid. FefeRibBS aRlbabFWAR thbRifbeMrél88ss3han

net hod of straining a Iiquid conprising: supplying

| 11§t of thoeperios suriacg@f thetrainer ScreBr i or of a strainer

housi ng; 12 causing the liquid within the

housi n [ traid t.

b ough e e ik bAFpOUREEs th oy ety HRSIGHS

s tstopperkfor b aattietlar dthatnel bapletdviikeshe kg kfvagiinopieration isheitee of

the strainer. basket to an,outlet dispaosed in .a first
ot SnisleR ey iovsths it phtioodsh oOndlas ipnee Sep il
C@ntlhg thebaskwigh aperafen the gottichd ardraietsfdth avag o Be
surface of the strainer screen tqo npve relative to the
o SPEHN {irtpe backwpsh gopduit remainsopsiatiEein theFreining opgstion.
Pk gl ' ' i ' in
e e e R
oyeing aighien sirauerdiasiegt i apeeticndasadvantpge af the Pprsentiinngntione
backwash [iquid to an outlet in the housing disposed
in a

[n a further aspect, the present invention provides a method of straining a

liquid comprising:

supplying liquid to be strained to the interior of a strainer housing;
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‘st rai nEFUSEE

second end portion of the housing; wherein the
drive for noving the backwash conduit relative to the
outer surface of the strainer screen is provided from

Wha§/12431 end portion of the strainer housi n@CTABIA808/001523

not ed above, the straining operation and the backwash
operation nmay be carried out successively on a given
strai ner basket. However, pteferably, the straining
and backwash operations are continued concurrently for
a given strainer basket. The backwash operation

prefer s j L \M in&l 0 the
strain Z:?lll%n S kg?&%lﬁ ra'ztll} ié‘ntﬂg hgmfsdtgﬁgﬁlpgg rfﬁogng{rﬂggﬂﬁgﬁg’f% nto

t Fetraimprhaskey thiroughteestiainek svasen to thedudide efithe $trainer daskepthieng
fr ' e | of. th al n basket, .

o ARG om0 8 8 s ind pGL e S ima
Priestend pbstion bhithe hatding;of the flow of |iquid through
the strainer screen and into the opening in the

backwash conduit apd the flow of |iquid across the
ﬁgrfﬁltwvﬁg&ov t eyungian greaing fispossd pdiederbdin

C Qfatbd biirfdc8 of the Rirandr stRed todmovEXeRIGRE B BE Qﬁkﬂ/su%fage of the3

The backwash conduit may be noved relative the L
s tSErainprescresp vderehyfthe partien efthe straingy sieen adjgreattherageniigdo
MONShellow i cShdthid i0 O hbpbrst g, t hat
t he acﬂvyas. hh%ﬂnlg%%ﬁ@%ﬁ%ﬁ%ﬁ%&%pgﬁ%ﬂﬁé&%@% ner
sdedorash liquidyed rel ative to the opening in the
backwash conduit. 5Most advantageously, a plurality of

strai ner._baskets, are .asspci ated w t,h.t he backwash
condut PrsBRREIRReH 1TRECG s kbt I nobited SRBFT A an
opesond gnd partieechthohodshg; pl ural ity of strainer baskets.

The area of the opening in the backwash conduit is
fromO0.1 to 10%.of the surface area of the strainer

scr een VR ARYGIon moying thpagkwashsonduig rsfative to the outer
198144k A€ heBfrfiferree & bViRtd¥6m I £Tend portion of the strainer

housing.

As noted above, the straining operation and the backwash operation may -
be carried out successively on a given strainer basket. However, preferably, the
straining and backwash operations are continued concurrently for a given

strainer basket.

The backwash operation preferably comprises liquid flowing from inside
the strainer basket through the strainer screen énd into the opening in the
backwash conduit and liquid flowing from adjacent the outside of the strainer
basket across the strainer screen, as discussed above. Preferably, the ratio of the
flow of liquid through the strainer screen and into the opening in the backwash
conduit and the flow of liquid across the strainer screen into the opening in the

backwash conduit is from 3:1 to 1:3, more preferably 1:2.
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As noted above, the arrangenment of the present
invention allows for a plurality of separate strainer
baskets to be arranged and associated with a single

WEbHRB(EBS#MP1condui t . Accordingly, in a further XEFEFI2008/001523

the present invention provides a strainer system
conprising: 15a strainer housing having a first end
portion and a second end poliion, the housing further
conprising an inlet for raw fluid and an outlet for
strained fluid, the outlet being located in the first

end porhé QﬁkaJasE SdR il B8 moved relatfe Belbi@inkt 36r&h of the
strai ner baskets disposed within the housing, one_ of

t Istrainer basket) whishimay else menve el srtiogaryt Homeven Has praferred

I
fI ul 3‘; |gr%?lg‘?&gn nJ‘Jﬁtceﬁl'vcsatt‘a ﬁer Eo%ngqﬁ\%&%h%gﬁég%% B%%%i?"'\g"‘r“ﬁ' g
st fhlgopsening it the barkmashendbiasket being in flow
communi cation with the strained fluid outlet;

a
condu; MOSERaREEREE T COMNREY & ACR R B ALt BRI

t hiee lﬁﬂckmﬁhl doldif. IEtfeabliethelbaciieish condu@ticompritdi@n opening

back onduif is npveable with respect to each of
t ey <8¢ %’T %Plufﬂig&%f%m“eih”kets drive neans for
dr|V| ng one of the backwash conduit and the strainer

basket §nE gledbf 18 ohéhxﬁg‘fﬁ thd Eh%kwaﬂl%ﬁ@ﬁx{‘xstffbﬁx gl 'tcy Fo NS

isin the first e portion of the housing; and
a thsoputagesarenefithe strafinr streerk wosthprefepatdy fromd). beeck Heafithe

Oléﬁllfﬁ:%agéasb??& g‘ﬁ;@g{& gge second end portion of the

vant ageously, the backwash
coI I ector assenbly is arranged to conduct a backwash

. o pe r at Aemotd abive, the urrahgeinenndf thé praieneinvbatiinellows for a

t aneous still a further aspect, th
E@@m of sep swfq %ﬁ*%ﬁ?&#ﬁ%@ bs EPBRIFG AL Al AR single
f lbbidkahvaSIP BatiduR] AGcordAEHUR zﬂﬂrth&%s%dcﬂ itht fréseRBmeritionm t he

out si de of each of a plurality of strainer
provides a strainer system comanmg

a strainer housing having a first end portion and a second end portion, the
housing further comprising an inlet for raw fluid and an outlet for strained fluid,

the outlet being located in the first end portion of the housing;

a plurality of strainer baskets d1sposed within the housmg, one of the
internal and external surfaces of the strainer basket bemg in flow communication
with the raw fluid inlet and the other of the internal and external surfaces of the

strainer basket being in flow communication with the strained fluid outlet;

a backwash collector assembly comprising a backwash conduit operable -
to conduct a backwash operation on the plurality of strainer baskets, wherein the

backwash conduit is moveable with respect to each of the strainer baskets;
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baskets through a strainer screen to the inside of
each strai ner basket; causi ng a backwash conduit
havi ng an opening to nove relative to the outer

WQRHER4Yf each strainer screen, whereby the BSGYGHWIB001523

of the strainer screen adjacent the opening in the
backwash conduit is subjected to a backwash
150perati on; driving tih4 backwash conduit
relative to each strainer screen by a drive assenbly
| ocated at a first end of the backwash conduit; and

I eCOVerdrg nRRTKUWAS N dé gllhegofg?@ bRwh e oRAGKNRS e strainer

operation at a secon t he backwash conduit.

2 (bpRieetpelating fotthe others whesieincthe avdkmeans iy o thy Bifskenshpiogtion of

suhj ) a backwash operation sinultaneously.
A;&H%g@gggh give, the Present invention advantageously

allows a plurality of separate strai ner nodul es, each
conpr i sibackvesk ootlet fartachwashifluid, thecsklevssh cutetidisposeiSn

serviced, by a single drive system in particular a
sit %’feéolbdr‘?r.éé’oﬁﬁ’t"&%fheatwdm&gsi ngl e backwash system Any’
suitabl e val ve assenbly may be enpl oyed for opening

and cl ogbs8dvali@gusKaht bRAGHNR E61ceRP BdskhbiyAs arranged to
particularly preferred val ve assenbly conprises a

v flopduchp hackwash onésation oapwinrglimﬁrs@ai%;cr haplests gimybianspede

5 being noveable to bring the opening into alignment

with t ' '
ther bt Skt e RER I Beodh BRCHIE oI blab e
c relinintz.a fluid compirisingral ve plate is preferably
rotatable, rotation of the valve plate causing the

openi ng thereip t.o nove into and out of _aljgnment w.th
succesSrREe %ﬁpaés%esh% pligide oheashsf épb?ﬁﬂga ol’st?amer
araaekgan®ith a 5ihEnd REBENG théindile of &R lkRainnaREREg. Thi s
all ows the opening to be formed in the valve plate -

such that the length of the arc of the opening

det er nicatsEgahack sy cAndit having apieaening i mevaelafize wibe.
F i . i . .

|t RS bR Sk SRl PRI g il ESEH
aradjagint theeperiig inth8 d&kwaslr eondnie fscrubjetipd o obackwasto

operation;

driving the backwash conduit relative to each strainer screen by a drive

assembly located at a first end of the backwash conduit; and

recovering backwash fluid during the backwash operation at a second

end of the backwash conduit.

The plurality of strainer baskets are preferably subjected to a backwash

operation simultaneously.

As noted above, the present invention advantageously allows a plurality

of separate strainer modules, each comprising one or more strainer baskets, to be-



15 25. The opening may be sized so that a single

backwash conduit is opened at any tine. Alternatively,

t he opening may be sized to allow two or nore backwash
WO AME1324%9% 0 be opened. Wi | e the val ve REE/GBI08/001523
arranged such that there are periods when no backwash
conduits are open, the resulting hydraulic clanping

force may nmake 20 rotation & the valve plate

difficult. This is particularly the case where the

not or driving the valve plate has insufficient torque

t ose?i)'i@é' é,g ?\\g‘rjs?ﬁ%' in gakt IR AGin %R:rd}ﬁre rﬂd?orsyrfd"a single

cases, ed that the valve plate and

0 pwkwgshaﬁwetelar rz‘*alnrge@bémvatlmﬂssqmtér maly e ginploysd fr operting
Onzﬁldbc‘i‘c%%ﬁ@ orce%@g Hgttctkw%h éo%ﬁ& it R mtt cﬁiab% {igqur[gedﬁ}a]\% y

In opera
asaﬂeﬂsﬂﬂbly campnism Q ivaliye dlaciavingias opemhgethetsisy, tovwalteqdate n
t second

5 L PRERO ERES HRR e RPests ol aAS e un frd SuesBpsripg of o

ﬂabhcmamwdwhuerwﬁoﬁmmérwmm IRl uRSHitbadtiet nove
the 16 backwash conduits and/or strainer baskets

r ef%f¥ibe to one another, this arrangement requires a
means for transferring drive, such as a drive shaft,

to ext enré-\far\ra éféxﬁf:lé n%igtgﬂf&rrto'ta%n%hiﬁ%h@ thtd %sx‘h@

the second en por |on I ments of e pr sen
i nthe apdning theteln tnovovb éntel estout o€ aligrimeniaith sticcessavgiiack wash

10 ONof e Mh APl S8k W RBRRTPANKEDS: SRl s

I’'s a I na
c railmvssmxﬁpeomglto b famédrmahgbalec plbteauctethatths keapth\of the arc

din t o, one. e nt. of the,present inv ntion;
P GhEoming AeliBingy PR TPrgTicts tBte hHInEHvER ooeb iy n
t hébettftip g bf hRlstrhifer dedenibiEofthie SFENrY iBntidiQWe dpBnif gur e
1 1OF| ure 3 1S a cross-sectional view of_ the
Gtends ghapughan gregpfdromy &0 fo 3B, more preferably from 15 to

15 25°. The opening may be sized so that a single backwash conduit is opened at
any time. Alterhatively, the opening may be sized to allow two or more

backwash conduits to be opened.

While the valve may be arranged such that there are periods when no
backwash conduits are open, the resulting hydraulic clamping ferce may make
20 rotation of the valve plate difficult. This is particularly the case where the motor
driving the valve plate has insufficient torque to overcome the hydraulic
clamping force. In such cases, it is preferred that the valve plate and opening are
arranged so that there is always at least one backwash conduit at least partia11y1

open at any given time or position in operation.

25 The valve assembly as described above is preferably mounted in tile
second end portion of the housing, that is adjacent the backwash outlet. As the

valve assembly may be powered by the same drive means as used to move the
s
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Figure 4 is a sinplified representation of the
arrangenent of strainer baskets and backwash conduit
according to a preferred enbodi nent of the present

WhBi324H; 15Figure 5 is a detail ed view of tHCE/GEBEBH01523

assenbly of the |ower portion of the assenbly as shown
in Figure 1; and Figure 6 is a
cross-sectional view of thejg@ssenbly of Figure 4 along
the line VI-VI show ng the valve assenbly of the
present invention. 20Referring to Figure 1, there is

SNOMAn At Snd/&ss?r?agi%l BaskstS R-?Jtﬁrla Lc&’?de%b&@ ?19 as 2

conprising a ou3|n enerar |
U parnfaggdment selglvinebra madns \f@s:&akfeﬂfngchw an¢h amaadn\ée;haig ne and
con shown .in.th

¢ gt $om B ard o Btion e PR Rttt 13 B ind pB a0

2008/ 132491PCT/ G132008/ 001523 17 essentially

verti  ainibdinhéntiithe AesAPIGRIOAAN nbhk deiiibas DRy Yor
may be oriented in other positions, for exanple

horpmBl§aly Yavingsrefsense & e accosparyieg dgwingsgniies a
first end portion 6, located at the upper end of the

assenbl

portio rl:Y %@é f %cagqég u*dnfhaf hrgyﬁr %\?\%orn ghréﬁgfﬂ %raglg%e nbl y
asasseinblpzbcomning tg one ethbodmentvod lthe];ﬁesest ibvedntied; t o t he
open end of the first end portion 6 of the housing to

Coaor Gt DiscH deel Vieh Sh1BS sy iarth B phafion of

gabk&kerfihly as shown in Figure 1;

Figure 3 is a cross-sectional view of the assembly of Figure 2 along the
line II-11T;

Figure 4 is a simplified representation of the arrangement of strainer
baskets and backwash conduit according to a preferred embodiment of the

present invention;

Figure 5 is a detailed view of the valve assembly of the lower portion of

the assembly as shown in Figure 1; and

Figure 6 is a cross-sectional view of the assembly of Figure 4 along the

line VI-VI showing the valve assembly of the present invention.

Referring to Figure 1, there is shown a strainer assembly, generally
indicated as 2, comprising a housing 4 in the form of a generally upright,
cylindrical vessel of conventional design and construction. While the

embodiment shown in the figures and discussed hereinafter is arranged
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conventional design. The housing 4 conprises an
integral cover 12 to close the second end portion 8.
10The housing 4 is provided with an inlet 14 for

WO 8/88269 be strained and an outlet 16 for stRCIVGR2H08/001523

liquid. The inlet 14 opens into the housing between
the first and second end portions 6, 8. The outlet 16
is provided in the first entlZportion 6, adjacent the
cover 10. A strainer assenbly, generally indicated as
20, is retained within the 15 housing 4 between a

f iJs&‘nﬁQﬂer?ﬁé&ﬂy At #l1foelp fyaﬁte% tﬁﬁ‘%ﬂé‘&séﬂﬂ% $la9Be eha{tsd in

rst division plate 22 is retal hed by bel ng
b aithes gositions, fonpyrorpie horivgni2ly,asmeedidiatgtes.r om t he i nner
wal | of the hou3|ng 4 adjacent the outlet 16. The

d hel
oo e e Y Py pPafis o 1o Pl sl wiek Bhdordne
OLasidﬂﬂ)lilﬁmﬁils\ﬁ@i if Pﬁuﬁé It:l,lemlL:iJ r@g?ogﬁ gﬁcé pértibh @j’llo&ttecﬁﬁéﬁe lower
(0] |
S émﬁ—é "@ ?ﬂ%‘é lagkﬂuﬁﬁ L ﬁcy"%fﬁ%f F@reﬁéq ﬂ*ﬁﬁaﬁn%@

3Q)ftlﬁﬂ€r9t SHpBHIvATG JTRH RSB IPEIbS tRE inferfoR Bt 1he hoaGk viash
tube 32 and three strainer baskets 34. As shown in

FlCéQ}ﬂ’@ igrenderad Briddighebethe PETYigN 9if suifable papketod
énﬁgﬁal ﬁe&@t afheqou%igé’ g Eocfﬁgﬁﬁk af n@ﬂ%@é 1§Q% Pssieetthe

S|ng ack ube S|ng e strainer

34eeand epthpowtion 8. 25Fi gures 1 and 2, purely for reasons

of clarity. 18 Each strainer modul e 30 is
t I ca e _hou

b | | i
Dot aoorite e Ll plovied e Rlet e 1 b BE el o
Eamheblascfsm&hxeﬂ hl]lhﬁldS Zhe Kil&ﬂd&p!dmtdiﬁ(te hassngm'm:en thet he
r e _seco | VI SI a er
e H'gtt?s %‘E’HSB%('{‘)R‘?KB gb gg%?utff‘é?ﬁ gspgpggg:ﬁmﬁl}e {-‘1 ﬁbe Pr st

dh%hﬁhﬁpa@a&h@&@cg&xlﬁt its lower end, the backwash
tube 32 extends through-the second di vi si on pl ate 24

and opens in the cavity in the second end portion 8 of
t he housstragned assemblyegenbrsi lyéadicatedeas 2B cis mefaiged, wiship he

pll\%‘lﬁngé b@t@-%eﬁ Qﬁm?ﬁgls?o%vﬁﬁtc 52 and a second division plate 24. The

first division plate 22 is retained by being bolted to a support ring 26 extending
from the inner wall of the housing 4 adjacent the outlet 16. The second division
plate 24 is held in place within a similar support ring 28 extending from the inner

wall of the housing 4 at the lower end portion 8.

'As shown more clearly in Figures 2 and 3, the strainer assembly 20
comprises a plurality of strainer modules 30, each strainer module comprising a
central backwash tube 32 and three strainer baskets 34. As shown in Figure 3,
the arrangement shown in the figures comprises a total of seven strainer modules
30. A single backwash tube 32 and a single strainer basket 34 are shown in

Figures 1 and 2, purely for reasons of clarity.
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Each backwash tube 32 is provided wth a |ongitudina
slit 36 extending along its length at the point facing
each of the strainer baskets 34 associated with 10 the

formin Figure 4. As an alternative to the slit 36,
t he backwash tube may be provided with a series of
holes. A flow path for backwhsh liquid is thus forned
extending fromthe region of the housing 4 surrounding
the strainer baskets 34, through the slits 36 in each

backwa ' i ' : nd
part 1 onigh et indlc 0T B CpMehiblly eitlny STRRLNE

b dsheging K beiwgen theifirstand vécdadidivisionipdatesd’oAd. Each taekwisbn
8 i.ng .4 e e Liguid.fromt

o s 1 BN ROk cas SO EINE S RRES AT s G alyE PR fulle
e, dewpperbad of each badkaekh &ibe 82 being blasddety 1B4 fiex Haisitm
bet.we he first division plate.22 and,the second

o RRE 20, Al s Tonred inc] e HapiSvhsR (B T2 SR PR et SRepiene

f | Guikief blateEPCIdPeAd i ittRSavidpmkid seddnd éndC hOHBR 8 @ the

seal ed t he second division plate 24. At its upper

d DY on
ertPusiag ¢ delingd hepsen theseendlivigion plate24rand shggndroeertlizy st
division plate 22 and opens into the cavity defined
bet wee kot Gadkvasi mgé X%(E' P8iddadkith 21%:1@'&%&4? Sl SR X ARE
10. Each strainer bas etp 34 conpri ses a general f{y
c ydlongdtsilengith afttheapainirfacing exsh off heshtiserdianketsIrbassenmtedvitly

t ' £t t.rai ner te 34.2 t n

t g FRELEHAEE s Sniend ! fin AT DRI, 20
pl antadteddtiveRo shier it B6,nhe bdckwaghatube hay bd prguiddd dthtahserses of
fqrmed ,ext endj fromihe inlet 14 and the reggion . .
wlsiRee A e Bt it e e i BBt oligending §inJheepon
S (dfei hotbing 4 RURG Rl (RO Graidke baske® B4 Qhrddh HRa1iG!I63h 8&h
basket 34 and into the cavity in the first end portjon

6 berkwaspishs g and o thectyity indbpssreshend portpn: dof theipusing.
The PSRt 3d frine u%e%ﬁ%}dgqs Rl%m\é@insﬂ'lé 34dRdedd puHich s

fromthe housing 4. t he arrangenent shown in

t red thic hpupiag 4. teaemotsahakimwash liguiddrogm the eaviiyt beteeendhe secent
St 1 al: 3 r vable with respect to one
an%?hlgﬁb%%a%ﬁ?jﬁ%e d%é’s%g?ai ner baskets 34 rotatabl e.
The drive assenbly for rotating the strainer

Each strainer basket 34 extends between the first division plate 22 and

the second division plate 24. Atits lower end (as viewed in the figures), each
strainer basket 34 is closed and sealed by the second division plate 24, At its

- upper end, each strainer basket 34 extends through the first division plate 22 and
opens into the cavity defined between the first division plate 22 and the end
cover 10. Each strainer basket 34 comprises a generally cylindrical strainer
screen 40 extending substantially the entire length of the strainer basket 34
between the first division plate 22 and the second division plate 24l. A straining
flow path for liquid is thus formed extending from the inlet 14 and the region
around the strainer baskets 34, through the strainer screen 40, upwards along tﬁe ‘

interior of the strainer basket 34 and into the cavity in the first end portion 6 of



baskets 34 is shown in Figure 1 and in detail in
Figure 2. A central drive gear 42 is provided, nounted
on a central drive shaft 44 extendi ng between and

Whig841342the first and second division pl at es PEZ/GB2A08/001523

The drive shaft 44 is connected by a coupling 46 to
the output shaft 48 of a notor assenbly 50 nounted to
the 10 exterior of the covet910 in conventiona

manner. It is a particular advantage of the enbodi nment
shown in the figures that all the strainer baskets are
dr 0 r

e sl Tl proy K PRGN painka gy Rlon! B¢
upwesinghd adj acent the first division plate 22. The

~fixed gear 52 on each strainer basket 34 15is fixed in
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|tsrela nshi hthe stf ai ner S

rotati onEhc? e%be\/\%?hogl? ég%"isheeacgﬁ? léf E%?% (fitts

basiceiatddatmintiagketER T ire haﬁ/kma Svhthtredpect?naomesmtmvbyd B@bmg
wiih an idler ar s u acntthe_

{ the ey paskein A Foreble Tha v faRefbly B rotatiny B i o
I MHadies 300 Wovid is F‘i%ﬁ@ﬁﬁﬁd mekaﬂqhwg%lﬁb 3. uneeﬁ?al diid favh?
causi ng rotation t he backwash tube, The idler gear

54s pRvilgdmeatadoaarepiip iy shaft Mrryigdingetreen ped through
gﬁ%ﬁé firdfardbe &0 Aol ﬁte§§§ g, qfh%%n% Eﬁﬁrlﬁﬁs Eggcﬁgfé‘-

he i nnernost strainer basket ist
d prldmdlédo theemtput élalﬂl’@ o mum@omsmblﬂﬁo H@fmtedwhﬂlmjd ul e

h g . i h. . .
gaerof (¢ EfveP B O ERARE b BB REaTERN Bhalield
i rthd drabadimers sh;qmt m@aﬁ@r%maﬁ Alpbe stehirger badkets appdriven $iom
rﬁi t he cent portion of the-housing 4, as shown
i ﬁ‘stl rlnf)tﬁﬂflségm rmedi ately below the first division
plate 22. In this vertical orientation, the gears are

not f owh@flsthineR BaskBERIAL pMRtdéd MYADled HBErSialts LfRE ey
adjacent the first division plate 22. The fixed gear 52 on each strainer basket 34
is fixed in its relationship with the strainer basket, such that rotation of the gear
52 causes the entire strainer basket to rotate. Each backwash tube 32 is provided
with an idler gear 54 at its upper end adjacent the first division plate 22. The
idler gear 54 is free to rotate about its respective backwash tube 32, without
causing rotation of the backwash tube. The idler gear 54 of each backwash tube
32 engages with the fixed gear 52 on each of the associated strainer baskets 34.
The innermost strainer basket 34, that is the basket disposed closest to the drive
shaft 44, of each module has its fixed gear 52 engaged with the central drive gear
42,

It is an advantage that the gears comprised in the drive system are
disposed at the uppermost end of the central portion of the-housing 4, as shown
in the figures, immediately below the first division plate 22. In this vertical

orientation, the gears are not fouled by any negatively buoyant material that may
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20 be entrained in the fluid being strained and enter
the strainer assenbly through the inlet. Rather, such
material sinks within the central cavity, away from

system In operation, rotation of the drive shaft 44
central drive gear 42 causes 5 rotation of the

I nnernost strai ner basket 34gof each nodule, which in
turn drives the remaining strainer baskets by neans of
the idler gear 54 on each backwash tube 32. In

2 teurisRe LR hEh Gy voe SRESHIR sttt e sPRint seferE i,

2 th6 ingt ORaierd] swhtnifatétia¥ sinkewRbin eedeytralgavier, alvhy frdf the
icated as 60. The valve assenbly 60 is shown in
vigion plat 27 apdiihs gearspl i dmeisytifBs 5 and 6. The
valve assenbly conprises a circular valve plate 62,

shown i o@&hdtinl, rdtdtiokiod HeGfive sl?d%@cenﬁ]‘iin% g&ﬁ PlcghRs 62

is nmounted for rotation on the end rive shaft

- 44oesiomniihe finetmestigtaineh baskecHimf °d¢h/m9<ﬂ16h vr:lu@tt ip tea drivere

vahy %nﬁkr@iigesnglél& Baskb by Sugﬁ"ﬂfgﬁ%@ GLA93h G alé?ﬁgsh

openin |one rotation o
vahbe3l ate 62 causes the opening 64 to pass over the
open end of each backvvash tube 32 in turn. A support

arm 66 _ext ends acro e valve.pla F 6§_Ffroma

cent r allM BEEEOSRRYS ?B%F Syast mactisi 0 gleap {SUARCLSGTCER 8 ¢

t rt@clpﬁ&meﬁ HasRét, thERGsemBNCE isPRovidedt wigh £ vlPOiskerAbll) feraBy
‘Elrow de s$hport for the .valve plate 62, in

palP

paied 860 f he alve ayrwhlyf05e pheveria Fagyaeni and pdetailtin
ﬁ’(fe 39“‘“%. Bent2 E&h s a'ci?ctﬂéf\}al& A 62f

the kwash oW ng from he backwash condui t
Sghowam drail io Fuglg@ % 4md 6 alheevalyk plate Gansynduntsd fomtation on

T
o SHEB A B0 1 Sulma e UhSELoi D g, e
whalvetpiate @se;ﬁmhqedl mtlemredmgaté av@ratel apehing ,64qmssionmhsubm

ot SRR TaS T YTt 62 eisasing BuprinoDe Teme BL R ogie
t kad @ﬂé@h@ﬁcﬁ%@h e BR@start: A deppost aﬂﬂ$6%&&nﬂ£ﬁk§‘s€ tHehe

effici encg?g*of the straining and backwash er at,j ons.
T

2 vaivg Plate.pRyiram grcential bassQfJneundsdas the drve éf*ﬁfiwe@ the
| paiifz 4. ThdBindRAloreRp ?&g e stdPRvidié sh%po?lﬁﬁf‘ﬁg

which Tn turn determn nes 'mgth of t he ckwash
oprelvaplabh 6 pppartichlaran deahgien pr@ the nm@mn&@ Wheractipeof

A ﬁ% ﬁ}ck&é fkﬁae(aﬂgﬁ 3h gﬂhgﬁ&l ¢ : b fvﬁkgll ng{’o%‘i‘hﬁg

sarfe ein
backwash conduit 32, can be to urge the valve plate away from the second

division plate 24. This effect can be compounded by the head of fluid above the
valve plate, when the assembly is arranged vertically, as shown in the ﬁglircs.
Movement of the valve plate 62 away from the second division plate 24 reduces
the seal at the ends of the backwash conduits and can reduce the efficiency of the

straining and backwash operations.
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5 of each backwash tube, the Iength of tinme that each
backwash tube is open is proportional to the arc of
the opening, for a given speed of rotation of the

WRRape1HHt e. This is preferably from 10 to 30ET/GB2008/001523

shown in Figure 6, the opening extends through an arc
of 190. In order to provide support and rigidity to
the internal structure of the 10 strai ner assenbly,
tie bars 70 extend within the housing 4 between and
are bolted to the first division plate 22 and the

second Hj.\Mi.S,k ' g g t
Che f 1 e POt B Ay Spentiifod doferiiicd yle M o BARYIAC
t reach baskwiasti wbo B2 j5laptessl, which imturn deergtinesithelength ofthe| vy

2 he,val ve ass 60 and th ri .y .t0 be
7 ok Pt o R R o caR sPer ity W ARAAR i ok

I gadial disctioredk thelbrebigte opaning 6¥oset ighe suheca\thy inkOnad dihmeter

unhol ting the first division plate 22 framthe support
ol Gecbiovait e, B el ptme Baftath hepioaSplabe fzehEy.
S UbpctfiorE vRE Sic.of ife dpefling Oof H1BivembREd dfroitioh BEthe valve
housing 4, fromwhere it enters the central cavity of

t Hdatgs greferably fromd0de s Asshowp JujBuEE e theopeRipg
SQ&gﬁﬂsﬂ@@%&aﬁgﬁnﬁqbgainer basket 34, the action 20 of
which 1s to | eave any entrained solids on the outer
surface of the strainer screen 40. The strained liquid
fl ows dhonigr toprodtie aippert abdskidity Bitha dernaitsprutthee ofdhe t y

above (as vi,e i n.the fJiaure the first divisio
o ih et Benth g k70 ierdoBYGE e Hoind & ol i Potred
t he teLfirkatividion plate 22 and the Se@briddipRion@tht©4.OPiRS tid hadd, :

the.differential pressure. across t raj ner 25

s CHEAEH SOTer &’F ﬁ&sﬁ E’A‘EEW VS9N es&?i ?‘ga@pﬂ]&f" ‘5‘6 Yy
Mefi@kioA &1@3%@ ehxire %&aiﬁérlaaseﬁ{b;@ﬁ{@ﬁ,%d@amsﬁnﬂﬂ%m endithep,
t he, bac wash operation is initialized. 22 The .
bakRRasKmblcle deirgRoYed foghie fewdngd asa dpelp Haitt Remadl &y
aL3RHR vt BPrefidelfe SHd %A RT Yo kiRe MR RiifEn plate
stral ner baskets 34 by neans of the central drive gear
422 frve thecuppont g 2hi s is to cause the entire outer
surface of each strainer screen 40 to pass across the

' Li hol 0.1 h i .
backwadhopeionss Ml Rt oRfRe < ERARE AP bR g megen,

. | Sl4roftlad imasing 4 oM oviicheit afitend alicccenpslitaity 6f4hé asspably. The

20

25

i ses et B FtR forosts 4 ety Sraineg Daskepl dgcection
O\WEhwHidhSis RPBAVeERY effraifedRTHYES the OURE sBface biie lshhiéd OF

of the tube is vented to the pressure_ in the cavigg in
dhe

t iseregd®nThesiginsd linpigrfiavsaiongitee sieiner hepkat 34and intg
L ; iy : .
PGB0 iyt e At SRR Bl g illon PRl PRERMHRe &

atleayspthe mssempiyethsungh thelutlesidbst anti al |y |.ower than the
pressure of liquid within the central portion of the

housi n etween, the first. a secand di vi si on, pl at.es
Do b A ARE h 0GR Sfhmetatin, S St RRR dasseuny POt B SRS
diskfeensomilli indrefe ARAH tHe il ufl BF blidimitbrel RN HebMs. @Ay ty

of the housing and the outlet of the opened backwash
t (EReletgpmined pressure drop, the backwash operation is initialized.
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15effect of which is twofold. First, liquid is drawn
through the strainer screen 40 in the reverse
direction of normal flow, that is frominside the

VO p09B/ihA%1basket 34 to the outside and into tRETABA05FH1523

in the backwash tube 32. Second, |iquid surrounding
the strainer screen is caused to flow across the outer
surface of the strainer scr2en 40 and into the slit 36
in the backwash tube. Thus, a dual-flow 20 backwash
systemis established. This flow pattern, with liquid

f1 o neryRQb b @;%gﬁloﬁqgc ngﬁd BP @taﬁfngqgerﬁf)fg? bdsEibly

is efficient at renoving so
c ifigind thelﬂrch esssmbbitn eota'sah@%mlnev\msthts |3§ bt/ h@ﬂnsewftthfal ned

t Lent nd
| Sl bt 42 TRORABRBE 1Y i Ol 6 SRR Guty BB
2 Ehttestmtriet saeenaii to bmsabfoasn the wespemﬁre |9ht4ﬁ hblez% ih she
exposed .to the sli t.he backwagh t 32 and th
D AR tRPAstEeh Bite 2t As i aBE COR: B VeltB PRSP euirlce
arcaasisy the BRusk bﬁéd’h@g’ 656 a8 Into B oG B fl AignihbitSvithSthé érﬂiﬁf
0.1 to 10% of t total surface area. In this way,

vérgh backwashdule Bringyai dadhe enesingiod ngasee v & oree sefl ‘hfg?
t GaBewad¥Pudd88/ ihad iftcHor Qﬂh%ngggécﬁt%ﬁh@ﬁe%ﬁfe}’m lil\egéﬁvny

cl eani ng eff|C|ency of the screen. Typically, backwash
f linthesetondiend pestion 8 f thedousing fi agd dlre pressutgdn thethiacknmeash
a n | ve
o ) T i pied B SRAR e R e
b amhmhénd m@u@ﬁ;uﬂsﬂi&stdvﬂal{ymm tpe ket firessurt ©f liginid twithin
ai ner, nmodul next strainer d
A0 PRI o e rour e SEGD B [N apepnd v ges 2%
vvlj4l TBRGsblishss HsgHNoaN pasire didRetib R eRAN: lﬁﬂmi the
the valve plate 62 conegs into alignnent with t

b SRR S P Srepusing anchibe gpfletiof heepen rbokrach 2, the

AGEREIRANKICATs fddiae ?u:st.‘6 h&m& & HEwR BbahlRe bfailh QUbaEsD
W th a single openin such a size that only one

bde r&mgwrae@yectsm of anmb@ f@m thagts feamy ingidp #e stratper basket fd
thy heWikid QRb Yt BR sIPSH Sy PR LAGERSHO RS k%\%a S
tinme. | 5 may ge

esired, nore than one opening
prsonrowheghgthe sthogney adrean i ipkatsed 8flov actrhg tb@aﬂémgrfn@yof thlee

50 BB R B RAR N O, TRE B
t haclatash kydein Bes@blishyd.oThit flos ﬁaﬂmmvitb nthalousﬁg itlni ng
through and across the strainer screen, is efficient at removing solid matter and
debris caught in the strainer screen, which is then entrained in the liquid stream
entering the backwash tube 32 and leaves the assembly through the backwash

outlet 38,

The portion of the strainer screen 40 that is exposed to the slit in the
backwash tube 32 and the backwash flow is justa fmction of the total surface
area of the strainer screen. Typically, this is from 0.1 to 10% of the total surface

area. In this way, a very high rate of backwash flow is generated, leading to a
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15 continues whil e individual strainer nodul es are
under goi ng a backwash. |ndeed, a given strainer basket
may be having a portion of its strainer screen being

WO 204#E848y t he backwash cycl e di scussed abov@CTERRMS/ 1523

the remaining area of the screen avail able for
straining. The length of tinme of operation of the
backwash system wi |l be 20 zieterm ned by the operating
ci rcunstances, in particular the concentration of
solid material in the liquid belng strained. Once the

R it S BPehe) o hdep TGP BT KRB MR Rk

opd 2an/s emd highg tcapbeathawed aat meihtagedr at i on i s
continued. In such a case, it is envisaged that the
backwash stemw. || operate iptermtten

Che 252 5] Seimgaanry asF pareShPatisnt Phylneg i e
f IfRitibatlevdsh hibe 32 0fBe badkinash opeddidnifhiathatiaainet Mmodk Wil ed

l'iquids, containing a high solids content pay be
SEFEFn dBe AR sraerpaqdulcda thedisction ofgatatipraf the valve plate 62

c %Il'b@%lﬁ WS |b¥ckwaglffc§l:jbeod€€iﬁé%eﬁiﬁg 68 RPAE FhNE pRie 6\ mes

resent invention,” in their varrous aspects, have been
d iiztelabgrsaend mlthdb;%wm@b tyfret 32 rleﬁl@rmgem@t tshmvn in the

S%E&:l Hﬁng?gﬁﬂey'tﬁévawe%l&g%ﬁ llsﬁg'l)ad §1§1 En'ﬂg%et of

resp e &rst
efsﬁa;inet slzqothat\nnw ag hadmrash Itulxé!pa:mbe opmmanze givers t)inledin

and the fluids r ntr ai.ned

s HPE obtat g odPredey Salbedtiaf a TP 3hAGHeq15re s
u ﬁﬁe opdnirg ¢4 mb;ebehmdfqasd mb He trahfaé plgtlam\oa tt:]ecnpﬁ?x?ag m?@ml og
the inveption nay al so be app ied in ot er ui d-sol i
s SPETatucB hah PR haR ane LatRr Medylp may Apferee brckyyaskitibe
dephbiifel tration and the |ike. The present invention
has been particularly described in relation to the

It is a feature of the strainer assembly of this invention that straining
continues while individual strainer modules are undergoing a backwash. Indeed,
a given strainer basket may be having a portion of its strainer screen being
cleaned by the backwash cycle discussed abové, leaving the remaining area of

the screen available for straining,

The length of time of operation of the backwash system will be
determined by the operating circumstances, in particular the concentration of
solid material in the liquid being strained. Once the pressure differential across
the strainer screens is reduced to normal operating levels, the backwash
operation is stopped and normal operation is continued. In such a case, it is
envisaged that the backwash system will operate intermittently. However, the
strainer assembly of the present invention is flexible in its operation, such that
heavily polluted liquids containing a high solids content may be strained and the

backwash system operated continuously.
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10 separation of solids froma |liquid. However, the
principles of the present invention in its various
aspects may al so be applied to the renoval of solids
WQ a9p/132481ds i n general, including gaseous st P&dfEB2008/091523
-01: Aifrig tA strainer system conpri sing: a
strai ner housing having a first end portion and a
second end portion, an 5 inp#t fur raw fluid and an
outlet for strained fluid, the outlet for Strained
fluid being disposed in the first end portion of the
NoUST NGtednalddf ik abarslls 5 thepEint MG dASin tRAF barlBRGUI ©
conpri si ng: at” [ east onestrain" er basket having
a aspeces, heve been dietlosed dnd desonbasiwih refiirence hethih sraining of t he

| st ' . Coain

SR B RO W ERIPR P ST e

i nduefaceadffest) pfoxidngfiorhing ssparationdretveen salidshed fg fluddsfihow
icatiori., wth th trai ned fl ui t]et:

potReb B S satrinedh R axamah oLy of asbleS biepier tp

t E0qiat. el wellibé tisRrsidod!tha t5d variohedspsdts 6fhe infvbtidnanagalsd

conduit and the strainer basket being,no )

abj e , )
r heAppligd ip gthep Bpidrohd scpasagion Hracesses FURl 2 fir 198ninglyding
PaRPHARIRTh i thelifkeeXt €rnal surface of the strainer
screen; t he baci cwash conduit of each nodul e
being in flow conmuni cati on with a backwash outl et
di spos ddeiprestiiténeatombasdech pasticulashy deeritied i relagion ée the

housi ng: and. Ard.v S . ' t he
AL 3R foma b el BindR RApE B
eaabentionlifl ies vaeibad aspects mapaiko daaiptied to thb entbvial/af solidnfom
beén&.zo di poseg.in the first end portion of the

st A58 2Rl s PRYIINg B96QULHFAMSer syst em according to
claim1, wherein the strainer basket is rotatable wth
respect to the backwash conduit, whereby successive
portions of
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r the outettudateof the stralnerscreenhhybe exposed to
the openirtg in the "-..4610-Y4Sh
Sent***01-ding to titer atlas 1 or 2, wherein the
backWash-vondUi t-i s adubet the opening in the backwash
conduit being one or 5 1.:40101Sorlflesitithetube
The Set QGat ,44coraiiii to c2%im 1, wherein the
opening In backwash c04414conpri ses one or nore
| ongi tudinal slits or holes. 5. TIiestrdnet Syst em
according to -claim4, wheseifgkhe opening in the
backwash cortchiitis a-longitudinal slit or hole
extendi ng substantially the 10 conplete | ength of the
strainer screen. 6,nic strainer systemaccording to
any preceding claim wherein a plutay of strainer
baskets are aSSOCIated wi th the backwash conduit 7. The
ML T@godaHnG\MHanthe
backwash condui t conprlses an opening for each of the

lurality of , tral er .baskets..15.8. Th stra ne
: R ﬁ egh i ursh prck porfionsansl g ecers w@@mm
Ak Wash Cg{%s@ﬁﬁéﬁﬁd the BLAA 19 HaliRH

R R o il i t 5 1
ibamgi..ﬁxgggs_cd ir the firstend portion.of the-honsing;

:a plurality of strainer modules, each module comprising:

at least one strainer basket having 2 strdiner screen-and disposed within
the housing, the external surfice of the stiainer sereen being in flow
ace-of the strainef
sereen being in flow communication with the strained fluid outlet;

cGonimunication with the raw fluid inlet and the inteinal surf

a backwash conduit having an opening disposed adjacent the outer
sutface of the strairier sereen, the backwash coriduit and the strainer basket being
moveable relative 1o cach other, so-as:to allow the opening to pass across the
external surface of the strainer screen;

‘the backwash conduit of each module being in flow communication with:
a backwash outlet disposed in the second end portion of the strainer housing; and

drive means for-moving one of the backwash conduit and the ot each
strainer basket of each module relative to one another, the drive means being

disposed in the first end portion of the strainer housing.

2. The strainer system according to claim 1, wherein the strainer basket is

rotatable with respect to the backwash conduit, whereby successive portions of



9. The streiner systemaccording to any of clains 6 to
8, wherein alleast three strainer baskets are
as.sociated with the backwash conduyit 10. The
strahter system according to any preceding claim
wherein each 20 nodul e conprises a plurality of

strai ner baskets associated 3 th each backwash
conduit. 27 11. The strainer system according to
anyprecedlng claim- further conprising a.single drive

f §ﬁ£ g:s'n |‘a¥ eg %Lal%ilﬁlo [*1 :ﬁb dfi%) %gsfgﬁesor{ﬁtﬁirﬂgﬁ%gﬁ

washcwodgitng-to any, pr ecedt ha claim further.

tif tach of_, t he backwash conduits la initi: ate a
SGIHICT srataty pccording torcithael deiniedror 2 sdiswintt
ﬁgw

G50 e pinef R A BT AR

I i Herghend portion of the housing. 10

14 The ‘strainer assenbly according to either of clains

12 or 13 V\,herel n the vaJ ve asserrbl y i s dtlven by t he
: dx teeglaiasd aviiencin e gt the:

vher ein.th "'.;va‘ v anbl Y
aciewash %@‘s’f?g ] l%é"?ﬁ@?%l n, the
val ve plate belng nnveable to bring the openlng into

alg gnepe 4 HééOMQMbiﬁQf% IiheRdin e

conduit to ther‘:e*“""‘” connéect the backwash conc urt' with
a rimlmaﬁx ewﬁm Etloﬂgi!lﬁimai' Hlit arthalervesterdingembstgntiatly dheli ng

n_the valve plate is rotatable,
Nl

at HorT i ai'iegncausn ng the opening therein
to nove into and out of alignnment with successive

bag kwasty& f-gzsgmggc&a?mﬁg% ﬁféﬁg@mﬁmhmmapxmw

accor di ng“t o: el ther "of clarns whéreM t he

opefsimaiper baskets arecasseadatebwithitlg backwash conduit.

7. Thestrdiner system according to claim 6, wherein the backwash conduit
comprises anopening ot each of the plurality of sirainer baskets.

15 8. The straifier systetn according to either of claims 6 or 7, wherein the
plurality of strainet baskets is arranged radially around the backwash conduit.

9. The stkainer system according to any of claims 6 to 8, wherein at Jeast
{hree strainer baskets are associated with the backwash conduit.

10.  The strainer system according to any preceding claim, wherein each
20  ‘modile comprises a plurality of strainer baskets associated with each backwash
conduit,
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B. The strai ner assenbly according to claim 17, wherein

the opening is fornmed in the valve plate such that the

| ength of the arc of the opening determ nes the |ength
of tine that the valve is open. 28 The strainer
assenbly "according to clainl8, wherein the opening
?extends through an are of ﬂﬁontlo to 30, -20, The
:grainer snot aecording bully:preceding el ahn");theran
t he! opening in. the backmash condU|t IS dlsposed at

Lé;ﬁg‘@ﬁ%tﬂﬁéu i i

“from outsi de the Stral ner basket “acr oss
NashiepEEtt he straterscreez 21. The
m accordl ng to claim 20, V\herel n the

b k | tlbn" the rat-| bwof the fI ui d'“frl‘bwl abross
t%g's“ral 1%ﬁt@creen to the fluid flow tough the:

strai ner screen is about 21 15 23. The stai ner system
aqgor dimpg stest 286K 16 IR 1 2\MvBERlnthE RElve REBMBLY is.
in the backwash conduit is at a,distance-of from 0.5

t dpcapdin theseponskandettion ehthalowig ace of the strai ner

screen. 24. The grainer system according to cl ahn

5, S i, BRI ORBON fy, bhoe e

S%t@e%ﬁﬁtpfsmsyﬂﬁdmwen 25. The strai ner
syst'em according to any preceding claim wherein the

area of the opening in the backwash conduit is from1
t 3510 Thestrainer aseanhlly eceording ¢d anshef daimsilAde 14.avherain the

valve assembiy comprises-a valve plate having an epening therein, the valve

'-platebemgfmoveab!c 16 bring thie opefiing into alighiment with the outlet opetiing
of a backwash conduit to thereby connect the backwash conduit with an outlet

conduit:

16.. The strainer assembly according to claim 15, whetein the valve plate is
rotatable, rotation of the valve plate causing the opéning therein to move into
and out of alignment with successive backwash conduits.

17.  The strainer assembly according to either of claims 15 or 16, wherein the.

opening is-an arcuate opening.

18.  The strainer assembly according to claim 17, wherein the opening is
formed in the valve plate such that the length of the arc of the opening

determines the length of time that the valve is open.
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29 264The strainer system according to C aim 25,
wherein the area.of the opening itilliebackwash
conduit is from2 to 4 % of theof the strainer
.screen. Tbt' cer sYsieei-aeciirdillifte

anYttl | PPedin: tho 5 backwash nondtht is arranged
such that, during the, backw@8h operation, |lerdea of
t he$*40 screen aw4 AVM t he apxdng in the backwash
conduit remai ns operative in the straining. operat| ot

L e AT < 1 S 0

t hetehils he 'i_laﬁammmﬁagoaﬂf’ plurality of 'strainer
nodul es, each Mbdul'e Conprising at |east one Strainer

basket“aswsoc[_ at ed Wl‘th Va__backvvash co‘ndugt N

et he S B A o0
ARFNGIROMARS bhket dar, dhr
outlet di'sposed in a rirst end por
08 Yigough: e steieeisergen” mfﬁ LS B A AF
ﬁyrface

oﬁﬁ?#@'ﬁ?ﬁ’g‘gﬁ@gg&% eeg%&%% HAGE G DL B e el at i ve

to the outer sot aee:ofthell sttal ner ”screen vvhereby

tha, pomﬁe%&aﬁtar §§3&m§5&b@td$ﬁg

openi ng i n the backwash conduyt;

b dekkash cgndwb*@md S thasid

pm%%ngqgﬁg%‘g%s%h .*”;ecgggé . Dof.i'—i}“d“‘““

Je
hoggdeR 8 from 331 1o WRerein the dr|ve for noving each
backwash conduit relative to the outer surface of the

strai ner screen of each associ ated. strainer basket *ﬁ
prafvi deBhefstainepsystane agcording @rdaigobt, MBI, jupsh

h O u S '%%n the ratio of the fluid flow across the strainer scredi fo the: ﬂmd flow

-ﬂ;mugh the strainer screen is about 2:1.

23.  The strainer system according to any preceding claim, whereint the
opening ini the backwash conduit is at a distanceof from.0.5 to 10:0-mm from

thie external surface of the strainer screen,

24.  The strainer system according fo claim 23, wherein the opening in the
backwash conduit is at a distance from 0.75to 3:0 mm from the external surface

‘of the strainer screeri.

25.  The strainer system according t6 any preceding claitn, wherein the area
of the opening in the backwash conduit is from I to 10 % of the surface area of

the strainer screen.
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29., The nmethod according te claim 28, wherein the

‘backwash operation conprises fluid flowing frominside
the strai ner basket through the strainer screen and

i ntoi hecpeningirt-the ', backwash conduit and fluid
flowi ng from adj acent t he out si de of the strainer
basket across the strai ner €8reen. The-49ccor , sto
ei theruf A ahris, 28-,o0r 29, whereintel nektash
CCndlnxlststatlonand the stralner screen i's aned

Tﬁé‘“ : ‘iﬁsaﬁ%

e backvvash condwt 0 32The I\/let hod “accordi ng
t@ﬂ’@ﬂﬁi%‘ﬁg&« wherein the batlavash conduit conprises
an openl ngfor each of the pI urallty of stral ner .

conduu :
B FHIER @%@

c gé}g#‘g : ﬂ# ‘%@tﬁ e\%ﬁe-:’r%‘? &]al t% &14 . I" I” t 'é net -lh‘o duccor dgl%k n g

bac kvvasgh_"‘

| ﬁ% i

at1o of flows 's about

35 The nmet hod according to any of clains 28 to 34,
Wasr ei Ia hlathodlof atrathinghehgg emmpasihg: t he backwash
ccnduit is from1 to 10% of the surface area of the 20
strainer screen. 36. The nmethod according to claim
35, mhesnwlmﬂmunﬂ&bwﬁamhétm@emtﬁ@ﬂ of arstraingrlacping, the

<P podaplrie Puieiodo dedlet R ?‘%%%ﬁ@?ﬁ%ﬁ%‘ﬁ%ﬁ

SQERPoAB Stk BaskehSsbhimid ovithla Bdokwasildopiiuigr basket

«causing the liquid within the housing fo-pass from the outside of each
strainer basket thre a strainer sereen to th fnside of the strainer basket, the
tiquid passing from the iniside of the stisiner basket to an outlet disposed in a
first end portion of the housing;

causing the associated backwash conduit having an opening disposed
adjacent the outer surface of the strdiner screen of each basket to ttiove relative
to the outer surface of the strairier sereen; whereby the portion of the strainer
screen adjacent the opening in the backwash:conduit is subjected to a backwash
operation producing a backwash liquid;

passing the backwash liquid to'an outlet in the housing disposed in a
second end portion of the housing;

wherein the drive for moving each backwash conduit relative to the outer
surface of the strainer screen of each associated strainer basket is provided from

the firstend portion of the strainer housing.
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St.  Thomothod sccord:

wrdinig to any of claitis 28 to 30, wherein a.plurality of
‘steniniéy baskets ate associated with the backwash conduit,

32.  Thetiethe
gomprisesan epening for-each of the plurality of strainer baskets.

daeaerdmgfoclmmwheremthebackwash ‘condnit

33,  Themethod according to-any of claims 28 to 32, wherein the ratio of the:
flow of fluid fhrotgh.the strainer screen and into the opening it the backwash

‘conduit-and fhe flow of flirid across the straitier screen into the-opening in the

‘backwash conduiit is from 3:1 to'1:3.

34, Themethod agcording to claim 33, wherein the ratio of flows is about

35, The method according to any of claims 28 to 34, wherein the area of the
«apening in the backwash conduit is from 1 to 10 % of the surface area of the

trainer screen,

4%6.  The method according to claim 35, wherein the area of the opening in the
backwash conduit is from 2 to 4 % of the surface area of the strainer screen.

37,  The method according to any of claims 28 to 36, wherein the portion of
‘the strainer screen not adjacent the opening in the backwash conduit operates to
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e passing hrough thestviner scrsenfom oviside thestsiner asketto




