WD 2007/ 052037 PCT/ GB2006/ 004104 1 STRAI NER ASSEMBLY
The present invention concerns a strainer assenbly and
| 1 of operation. The assenbly and net
Wéjfotozﬁ?%??or use in a wide range of 5 separ atiwcﬂgo‘%mo“m
operations, in particular, but not limted to, the
straining of sea water for use in offshore oil and
gas exploration and productionl operations. The renoval
of solid material fromwater and aqueous streans is
required in many processes and operations. One such
exanpl e is the strai nigng Al required, in
order to renove solidsnaterﬁg$g?§?ﬁﬂ%?%g nmud, 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 oi

and gas. _Other applications for straining include the
cl eani ngTB¥ PiRERDE FIVSPQILRBECIRF 8 firaidghisspr bl aan ithaethod of

i ncé);?éﬁjétﬂ)gl. Otfe a?%%lﬂﬂﬁ?d"ﬁlle{héd A\ &iGah e g iﬁ‘g%i%e range of
purification o aqulfer water, river water an

Sest sepriptivabperatidis, npwicuddry utmet liastsé ) lthesratinpef we water
one, or nor trai.her, screens ., extendi,ng,across, a fluid
1 oft? Bt B GEFvRGre LG 2% eXRlBTtian AU BORBRCTEEPTRIOBE f or
raw fluid and an outlet for strained fluid, the fluid

bei ng CaT‘l%c?fén{o%taﬁﬁ%%li& 04000 foBEwaRf L uehll GrefhiR €

confi guration, e stralner screen extends across a

pi pedqaired neszel protassesgind wherehonsh eOrid ayich ehaiplg ictheamgding of

is passed. |n arder .tq increase the 20.capacity of an

nssBrmer e i o ST Tnge A TR e P
10 Nt MG QAhd aABEA nh&SK @hshi Rl tRAREe S bR A dMNE afd6ther

baskets may be arranged within a vessel, to provide a

hi gbReratings peseeiatpdarithothe skplaratien and peastyoipen oflmi andvgsis.u Rsher

of eh%ﬁcat I8 suliniCOMME the/Feath |
Tor strainil o3 eanin PO g, 4 J
sol i m¥er| al i smr%{ﬁal neah on a?hegascrgelten& 6 %m
ac cuntdrat eonwells, feludihgwil eud gds wadlssts chaningeané agefication of
the pressure droev across the
aquiier water, river water and estuary water.,

15 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 sirained 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

20 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 conduit.

As straining proceeds, solid material is retained on the screen. The
25 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

CONFIRMATION COPY



screen, in turn reducing the volune flowate of fluid
through the strainer, |eading CONFIRVATI ON COPY WO
“%p?%%@§§9§7 PCT/ GB2006/ 004104 2 to reduced sty ?ﬁbﬂ%wmmum
efficiency. Systens and procedures for renoving e

solid build up on strainer screens are known and
generally conprise reversing the flow of fluid, such
that a fluid, often a portion %f the strained fluid,

is passed through the screen in the opposite

direction, renoving the solid material. Such a 5

Pr oRe@diRd istainRWifidiBndyh Sydlkeinsafd pRACKNRS [br rent&@ng the solid
strainer systemgenerall conpriSes a separate
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However, when nore conpl ex strajner assenblies are

enpPoyetie isH@onadkihssH s0baeshy | HersEabessysipm generally
CONPYroticed a sdfdkae bondBRLbY SHIA Y re Si@ﬁﬁ@ ¥Rk FulPand the

desired to conduct a backwash cyc a portiron o
t hesrgtaingidiselid delgisntih $he svhplesstratniet tonfigaspiongndnitiened

rengj_nder,. of ..t he stem avai lable for, use, In o

o BEBie dieite R b et i Sl e and Shefihifopgard
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a fluid outlet. Several such conduits are 15 connect ed

10py gymienT inpreggrsdi Feraplexitet Bhia irdpastieulaststhe sase whaniibts doired to
flul r r e Lon,.. raw fluid js feed
vi o R PER Rt e B HRorBRT bRk Biin ittt vl i
f | uiedping theramegatiey bfthanyneth laekildbdafdense, By t he
operation of appropriate valves, each strainer candle

may be isolated fromthe feed and outl et headers and
connect ek GEIPEER 2TBAGENAG IeRRIL FTaRAT dpsles axieandend lapatedrin its

heaé:{%{ cor@ﬁit, e £ uiaqm‘éﬂj:ﬂ#"'af %i@%&ﬁ@?%@v&a%&h%xmﬁﬁ are

passed I n reverse directio he strai ner
15carmbneedted betivireesottive inktsemidatutlando e ke#n of fleidshdadenein

screen., It will be. .appreciate at, such an

ar RGeS FORERER feRd %ﬂeeége%fi%top?aﬁﬁmlneraﬁadla

Strained fluid is removed via an outlet header. By the operation of appropriate

Lh

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

20 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 at a

25  premium, for example on a subsea wellhead 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



val ve arrangenents required. In addition, the overal
assenbly occupies a relatively |arge vol une;

a
wh sRd¥asAage when the available space is at a IE(F{/GP2006/004104
prem um for exanple on a subsea well head installation

or offshore production platform An alternative known
arrangenent, a plurality of individual, generally
cylindrical strainer candles ate mounted in a si ngl e
vessel. In one particular W 2007/ 052037

PCT/ GB2006/ 004104 3 assenbly, the strainer candl es

ext essdmbbn dietsiidinaatdndlesickithg IdeuligaleivitiRi the @8ssel Mween

supporting plates, each plate having an opening in
conTHMPERBIE R Eh CRREPlate Bing 61 OpeiBAKTCORRRRion with the
can _ Dl ot s i, . :

o Bkl A oL LI e SRl B0
f | othetviesssl ghhetdby thespeftidiechssdifopiow tipbaghethangdpediive

he bor f each . candle. Strained fluid is.collecte

r oﬂ%Ppaﬁgﬁ’ma a?cﬁ’élt%g‘ﬁg’f)é"soéﬁah? _sétfwd@g@a ke gm
an aRpA®Helcah@ePatld Bhves I Veldsel BROLAEAESH bl ltRY Solid
fluid are retained on the inner surface of the

st r BitHeles aiharavs flujdl aye ctsinechon thotinmar isurfaresfithtesdrainer candles.
cl ean the strainer candles and renove the

accunul ati;on, of .solid.matecrjal. In its sinplest form

The. backiHEHeSHEEHemIE P sy Pl feau SR caisscpf gmove
of fHeubehrhioNer! SFsaUE haditl VBSEElimBRe: foh, BEbLALRRsh system
candl es. However, in order for the backwash operation

1G o gepboieppsesede dirpionaftfiuiklivwskienginibstvetre! eakibn strsiner
[in ' e ly applies the
8. LCOUet) BREKIRBN A5RETH. be ARl LEB: Lteed e

canelites yesshlithest be 2akiengftibe. r emai ni ng candl es in

operation. 15 The system conprises a back wash

assenbly having one or nore rotatable backwash
condui t sAPAMBIYed herkyrash psemblysanpliesihe baslekashaseredure to one

Condht ety eul, L RGPANG R, SRS GRghE
15 nt Ehd gystenf canymiseandhek wasdrmsdnigy hheing oaeioumatedtatable
sol liaadc cw*aj% %%Qﬁs glfon% end of the vessel. The back wash conduits are brought
into cooperation with successive strainer candles and cause fluid to flow along
the interior of the candle, removing the accumulated solids by means of a
shearing fluid flow. This system is complex to construct and maintain. It relies
20 upon a seal being formed between the backwash conduit and the end of the
strainer candle and is prone to leaks and poor backwash efficiency when the

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  ormore 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



shearing fluid flow. This systemis conplex to
construct and maintain. It relies 20 upon a seal being

\xfd’idﬁ%sﬁﬂ ween the backwash conduit and the e%ﬁ&B£d3§/004104

strainer candle and is prone to | eaks and poor

backwash efficiency when the seals fail. An inproved
strai ner and backwash systen1i$ t herefore required.
One such systemis the Metrol (T) Sea-Screen(r) Coarse
Strainer, comercially available from Petreco
International. The system conprises one 25 or nore

cyl raagedtvalstraihérchadledt, hs Kem@tca&feaﬁgtﬁﬂpMeb Risldt 8r a plurality of
general ly cyl Lndrl cal ves?@ Each strainer basket is
pr osieEaiareRthe ek of Baskolaerbaske apd ponnerieditng an

I .
of PR SRR I B as Bty OB B HaGlERel e s
st r mwteqi withirktbe strdiher lmekdtec hoto dumaihe slpid pas aaosd the i mner

SRR TP SEED 00 AR5 e
con ifélséuré n ﬁlb@lyﬁﬂ%i\@gsber@éiﬁ@%&@hkﬁc piReSHA, 'c@ﬁ‘smé ﬂﬁid within

coI ector eadls rotated within the strai ner basket
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by bdicegt therbBebtdicheatl nassipdleds RrqdE @RShii@ sudfactsdibe Etkaihe
1Q quﬂ the vessel to enter the collector head through
he

Bt , o iy gys soligs acaadated o Hiedungs seecest by Hisgncr
baskgdet fe H?ﬁmfeg‘%? a%@v&%af%fdtd Qf%ﬁ C}H%W' flowin the

region adjacent the collector as well as across
the inner surface of the strainer 10 basket. In this
way, sol Wdsleabeaforinamednahsyisteen prongles 5 hidhateindig tdpability

t t d shear
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efficiency, there is a need for sti
13 npemienbssysem wansespaeidriand gpﬁgbmmscmhlef fof eqchestrainer

oL SRS oo Bl B Db i TG whor
st r avangll weight of the strainer unit needs to be reduced. 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
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 empty and when filled

with fluid and in operation.

Surprisingly, it has been found that a most advantageous strainer system
can be provided by reversing the direction of fluid flow that is commonly
25  applied in the art and employing the backwash collector arrangement of the

Metrol® Sea-Screen® Coarse Strainer on the exterior of the strainer basket.



basket. While this is generally acceptable, there are

ci rcunst ances where the overall weight of the

wo bRvehsnit needs to be reduced. It would al §@rle§2®@/064104
advantage if the surface area of straining mate

per unit volume of the contai nment vessel could also

be increased. This would allow_the dianeter of 20 the
vessel to be decreased for a g?ven straining duty,

reduci ng the size of the unit and further reducing

the overall weight of the vessel, both enpty and when

filled wicbordidgly, cﬂnam'ﬂstlaep&mm@smwm inPefitidd Soidky a stediner
has beelg found, that a nost advantageous strainer

sy s EETOBGPRISHIER, SERdRPT Bpusiag By anmen ks fori teeciuid andan
fl ubgﬂgtlf&vgt%;}éhﬂlﬁdcommnl y 25 applied in the art and
enpl oyl ng the backwash col | ector arrangenent of the
Metrol (r) Sea-Screen(r) Coarse Strainer on the

ext estrainexdfaskdrdagingai shamebasketand \WRp3 QA BIBR 0B housing, the
CT/ GBZOD&}WIOOMg%@ 5 Accordingly, in a first aspect,

he *HF@EETIACHOBRCISAINGT Bseadsing ia dlos crpémmu%mwh the raw
co ' r t. f raw
{1 r g it GEIRALAR! o 00E bF e AEDhcRln BB in (R
baskemmunighing with theadtratreddbidentleaynd di sposed wit hin

the housing, the 5 external surface of the strainer

screen . bei nflow mTunlc;at|on wth the raw fluid
inl %S%\WSQ%@ S RTRAIDIL B SNB A bagkavesh Py hayingesn

bei By éil!;}ﬁié’ed &P IPEHR {l&aédté?@uf%éetbi{tlffhestﬁﬁl{e? 5086 ftixéjbe%kwash
outlet; backwash col I ector ‘assenbly conpri sing

I hackovash aa@ ﬁmﬂhtam@abaskgt being wewb&ﬂgrethtwpmembhadhapmm to
t he ce of the er screen,. the.backwash
108 B PR R p b e B BleER o iR 6 i e
relative to each other, so as to allow the opening to
pass acrppsstidieer %éée%ﬂﬂ? bf & rp@é%ﬁl% 19\1611'%181? Ip?&wfl@ésriﬁé significant
screen. The strainer assenbly of th esent
i nvehanieae Breby hitdsuriaes segnl ma@taamscreadwrhea@eltm@t wighin a

\r/]v: ?%iiv%ﬁjg&%&u% %t h%s:ﬁé tﬁhs I%dLICI §e BE SRl sxkf'z% and %e?éhq og the

15 complete assembly. Further, the arrangement of the present invention provides

for a very high backwash flowrate to be achieved, thus increasing the efficiency
of the backwash operation. This in turn reduces the time taken to clean the

strainer screen, maximizing the time available for the straining of the liquid.

The strainer assembly of the present invention may be used to strain any
20 suitable liquid. However, the assembly is particularly suitable for the straining
of water and aqueous streams. In one specific application, the assembly of the
present mnvention may advantageously be employed in the straining of sea water,
in particular sea water for injection into an underground formation during an oil

and/or gas production operation.

25 As noted above, the backwash conduit and the strainer basket are

movable with respect to one another. The backwash conduit may be arranged to



given unit volunme of housing, thus reducing the
overal | size and weight of the 15 conplete assenbly.
he arrangenment of the present invent
“g‘?lﬁo‘%?. @gms’;for a very high backwash flowate t f’(gﬂGBm%mO“M
achi eved, thus increasing the efficiency of the
backwash operation. This in turn reduces the tine
taken to clean the strainer s&reen, maxi m zi ng the
time available for the straining of the liquid. The
strainer assenbly of the present invention nay be used

to bé ﬁl@lvﬁbla,thh 1hQ stbintietsRet!befig fiked HOWRNRES, irf A Breferred
asserrb@%/ art|cul arly suitable for the stral nin
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may advant ageously be e e straini
wat sraineriscregamby be Ieapossdéa') ﬂv@topEmﬁQ in the peddwash cbnilduit. an
under ground formation during an oil and/or gas

£roduct| an operatl on. 25 As noted above, the backwash
ondui t APRibackwash ¢odHE mayAakeanyutableivab PEOwifing a channel
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ortions of the outer surface of the strainer screen
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t hearbmglmesththeiogenitg anthetbackeashicahdetis 30bhgltidinag sieatbnding
fro the % i ner screen ogt of the strainer assenbly
forS F’t@ﬁtﬂ © cRpletsrlergth pb g straibepscareabl v, t he

backwash conduit is a tube, the opening in the

backwashyg, xqﬁﬂeﬁ ehig, tﬁﬂﬁegfeiﬁﬁ ﬁveﬁtlbéﬁaa rcopn 1?% d igf{ﬂgle

t he tube. s or
15f or siairtdoWwesket gnd 4 singe paefversh e@hetﬂ’ma)t Ahanbxa\tﬁkyyasmuraﬁty of
conduit . caonpr.i ses o e longitudinal slits. In

a p@ﬁsloé girap r)paglﬁq;%ﬁndgléaé[ﬁ}fgs condutt§ may be housed w1th1n a single

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

20 arrangement, the backwash conduit preferably comprises an opening for each of

the plurality of strainer baskets.

The plurality of strainer baskets may be arranged in any suitable pattern
around the backwash conduit. A most effective arrangement is for the plurality
of strainer baskets to be arranged radially around the backwash conduit. In this

25 way, the minimum amount of space is occupied by the assembly. As will be

discussed in more detail hereinafter, this arrangement also allows a particularly



arrangenment, the opening in the backwash conduit is a
| ongitudinal slit extending substantially the
\ﬁ?%%f@%ﬁﬁ ength of the strainer screen. The Stﬁ@f/ﬁ%%ﬁﬁ/eezuw
assenbl'y of the present invention nay conprise a
single 15 strainer basket and a single backwash
assenbly. Alternatively, a plurality of pairs of

strai ner baskets and backwash tonduits may be housed
within a single vessel. However, it is an advantage
of the present invention that a single backwash
conggfedtive Aftvs 85sknbE @ HelcuAdyelo Blove tHAbRRaRPSIHANE and
such that a plurality of "strainer baskets is

ass 8igdiegrdaslais ielatine therkameier.condui t. I1n such an 20
arrangenent, the backwash conduit preferably conprises

i pg. f h.of the plurality of strai ,
baskot o, [BITEPE L rEerfaskety o aized BiRud RS vk conduit
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conduit. A nost effective arrangenent is for the

Pl ubagkivagh casxduit tha haesing as ghesdutip toblee parfoamgddln pattieulsny the
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As védduitheay rdhgcismertoi 10, o3 bded &iund gt ah aghigdment hi s
arrangenent . al so qsl | ows articularly WO 2007/ 0520%7
PCTFURDEY Do 08 > sfraser batkelds prtigeledy sdvasfagepes, path 3

enpleyed bﬁﬁ(ef@a\fﬁngg@%aﬁgﬁg%gﬁ@ _%ﬁléﬁw%ﬂ‘%n&tig BIRER preferred

baskets relative nunber o
1G5t r atangembaisket s arranged around t he backwash conduit
may vary, dependi ng upon the size and configuration of

the strainer baskets,.the 5 bagk h conduit, the
housi ng. TorerEWEmaG: §F HASinga TIRieh 5y testiaineh Dgsketeicksanagd around
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around a single backwash conduit may range from2 to
10. mpgulpsapppessh. Pouaudinghata taingr pestage maptbe covispgddsionprising
fro t tal ner, baskets i articul ar .
v ARESY B LS R R e Rad LB ibageh conduitand
13 aditdbdsy oree stk baskebagkyigeh weorde bickeesngomiu, ef singred
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
20 conduits with respect to its associated strainer baskets, In particular, a preferred
assembly comprises a single drive system for moving all of the strainer baskets

relative to their associated backwash conduit.

In addition, the present invention allows for a simplified system of valves
in the backwash assembly, in order to perform the backwash operation on each
25  strainer basket. In particular, in the modular arrangement discussed
hereinbefore, the assembly may comprise a valve assembly for selectively

opening each of the backwash conduits to initiate a backwash operation for the



10 arrangenent. The arrangenent of having a plurality
of strainer baskets arranged around a single backwash
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ul ar approach. Accordingly, a strainer syste
may be envisaged conprising a plurality of strainer
nodul es, each nodul e conprising a backwash conduit and
15 at | east one strainer bask associated with the
backwash conduit. A single vessel may house 2 or nore
such nodul es. Preferably, each nodul e conprises a
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backwash conduit. A further advantage of the strainer
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backwash operation for the WO 2007/ 052
10pCTyitER toryteduet baskeBanst fremmatsidsabk srsinerdmskitatwds thietehternal

t hat .bac it ails.of. a eferred al v
o S ARClRS D AR0CM Ly PEL o inRhiol o REHRISE-AoRL A oross
bacllewtigiidasseady yhighet d@niiprcdfigestytduridg (Nebyckol8s eycle,
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15r erfbwingg Habkwasbl dpdsation aihp edtioonf thdbqud e swodsdbestrainer
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 mm from the external surface of the
strainer screen, more particularly from 0.75 to 3.0 mm from the external surface
20  of'the strainer screen, depending upon the size of the solid particles in the inlet

liquid stream.

The size of the opening in the backwash conduit may be selected to
provide the required backwash performance, which will depend in part upon the
duty being performed, Preferably, the area of the opening in the backwash

25 conduit is from 0.1 to 10 % of the surface area of the strainer screen, more

preferably from 0.1 to 4 % of the surface area of the strainer screen.



However, in a preferred arrangenent, the opening in

t he backwash conduit is disposed at a distance from
“gﬁﬁ al surface of the strainer basket t

urpﬁg a backwash operation, liquid is drawn '?ﬁBzmmmomm4
through the strainer screen from10 within the
strai ner basket and from outsi de the strainer basket
across the external surface the strainer screen.
Thi s conbi nati on of both through-flow and cross- flow
l'iquid provides a higher cleaning efficiency during
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1:3, nore preferably 2:1. To achieve this, the

peni ng Jr t he back h conduit is preferably at a
ﬁi st ance E? strainghagsesntly may be apngsdowch Hat &&Séﬁaﬁ%ﬂlg function is

sur g d%r 4 Bﬁmcﬁlfaf ﬁl‘é‘l?é’r badleGMlile TR tackRRh c@i’é %InX? being
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sol i d. cles in the inlet tream The si

of BBk koS ach BohSorh dhrrurion BHnG R e e hoibieb oy the
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st ral ner °“scr een,
the surface area of the strai ner screen.
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t hell&tiy §PHBYSIEST een, thus al | owing the major portion
of the screen to operate fully in the straining of
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15screegen to the inside of the strainer basket;

causing a backwash conduit having an opening disposed adjacent the outer
surface of the strainer screen to move relative to the outer surface of the strainer
screen, whereby the portion of the strainer screen adjacent the opening in the

backwash conduit is subjected o a backwash operation,

20 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

25  the strainer basket through the strainer screen and into the opening in the



5 The strainer assenbly may be arranged such that the
straining function is stopped for a particular

“ﬁ”@t@%d asket whi |l e the backwash operati on 'ﬁc@&b?&moum

Preferably, however, the backwash con
is arranged such that, during the backwash operation,
the portion of the stralner screen away fromthe
opening in the backwash conduilf renai ns operative in
the straining operation. 10 The ability to carry out
the backwash and straining operations simultaneously
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aspeasket acHss Hhectidiner prownes dincyspeslabows. Brerf@ahladth@ﬁatxo of the

str
pac o PioB i histih FurCRTReL S P R 508 bt o T ek Fest
str @Unﬁei‘t and fhesftave eflifpgid tabiesd e sisinef scidia istbried Aihing in the
pbaske cau5|ngﬁa backwash_condui t haV|n3 an openi ng

h
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st r@ithRebplaskRlthe FRWSMSE coiugf erably, the straining
and backmash operations are continued concurrently for

a given strainer basket. The backwash operation
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| e PRACTSBAPRGET (PG 0P BT ot Comprites 20 opening
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flow ng from adj acent the outside of the strainer
basket across the strainer screen, as discussed above.
Pr ef er ablkg arehef thatopeniog irt the badkveash ebnduitisifieont A sagh % of

1 nepR LA S RE ARG stES, O RBRRLAabR 6. 4 % of the

15  surface area of the strainer screen.

As noted above, the concept underlying the present invention atlows for a
plurality of separate strainer baskets to be arranged and associated with a single
backwash conduit. Accordingly, in a further aspect, the present invention

provides a strainer system comprising:
20 a strainer housing having an inlet for raw fluid and an outlet for strained fluid;

a plurality of strainer baskets disposed within the housing, one of the internal
and external surfaces of the strainer basket being 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;



conduit and the flow of liquid across the strainer
screen into the opening in the 5 backwash conduit is
“&fﬂ@y 4o 1:3, nore preferably 1:2. The backy@sBp.ooe004104

nay be noved relative the strai ner screen %

the strainer basket, which nmay al so nove or be

stationary. However, it is preferred that the

backwash conduit is statlonarﬂland the strainer screen

is noved relative to the opening in the backwash

conduit. 10 Most advantageously, a plurality of
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conduit. Preferably, backwash conduit conprises an
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baskets. The area of the openi ng in the backwash

condui t ur f ace, ar.ea
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not ed above, the concept underlylng the present

invention allows for a plurality of separate strainer
Jbasket s Irosthea frthangpactathd passuicieinidn wravides asiethd@of
bac was.h caf Accordingly, in a further aspect,

t he® %@%ﬁt ?Li%(érﬁ?mé?fg provi des a strainer system

conprising: 20 a strainer housing having an inlet for
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pl urali strainer baskets disposed Wmth
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assehsopt Bermpenisg iyths beelekashshndohid ghbegp@ fabbackmiash
conéi#: . a backwash operation on the plurality of
strainer baskets. Mst advantageously, the backwash
coll ector assenbly is arranged to

The plurality of strainer baskets are preferably subjected to a backwash

operation simultaneously.

15 Finally, as noted above, the present invention advantageously allows a
plurality of separate strainer modules, each comprising one or more strainer
baskets, to be serviced by a single drive system, in particular a single drive
motor, and a single backwash system. In this respect, the present invention also
provides, in a further aspect, a valve assembly for use in the backwash assembly

20 of astrainer or filtration assembly, the backwash assembly comprising a
plurality of backwash conduits each having an outlet opening, the valve
assembly comprising a valve plate having an opening therein, the valve plate
being moveable to bring the opening info alignment with the outlet opening of a
backwash conduit to thereby connect the backwash conduit with an outlet

25 conduit,



conduct a backwash operation on the plurality of
strai ner baskets simultaneously. 5 In still a further

vﬂ?ﬁ’(ﬁ%szowe present invention provides a net holgcﬁémoesl{)mmat
S [ [

raining a fluid conprising: causing the flu
pass fromthe outside of each of a plurality of
strai ner baskets through a strainer screen to the
i nsi de of each strainer basket 12 causi ng a backwash
condui t having an opening to nove relative to the
outer 10 surface of each strainer screen, whereby the

porti on ofhd Vedvesplewiinprefaahle estatabld] REAL IR W‘%E@ causing
in ttge backg\/\r@éh.conduit, is subjected to a backwas
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om?? 454 candrisve PpPRFEdhavi ng an openi ng t her ei n,

the valve plate being noveable to bring the opening
into al i GRRENE,W ing of a hackwash
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1? 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 partially

open at any given time or position in operation.

While the valve assembly of the present invention has been disclosed in
conjunction with the backwash system of a strainer or filtration assembly, it will
20 be understood that the principles of the valve assembly may be applied to the

opening and closing of any range of openings, tubes or conduits, as need may
dictate.

Embodiments of the present invention will now be described, by way of

example only, having reference to the accompanying drawings, in which:

25 Figure | is a longitudinal cross-sectional view through a strainer

assembly according to one embodiment of the present invention,



conduits. In a preferred arrangenent, the opening is
an arcuate opening. This allows the opening to be

in the valve plate such that the | engt
@Q%@?@sig% X P 9 %ﬁ/ﬁ%%émoma

he opening determ nes the | ength of
that the valve is open. For operation of the strainer
assenbly of the present invention, the opening
preferably extends through anldre of from 10 to 30,
nore preferably from15 to 25. The opening nay be
sized so that a single backwash conduit is opened at

any ti nmeFighkd 2idt0db%Se¥tiodad 9icAPSthO HssBRUIAT F85%6d aldhg the
all ow two or nore 10 backwash conduits to be oOpened.

Whi Hee lIH& val ve may be arranged such that there are
peri ods when no backwash conduits are open, the

resul ting. hydraul i.c ami ng force make rotation
0 the VEEHE SRR il Byiten ol Y pltiRmsn ot rafie
CasBadMorR8d bhekviRh @bnduidc¥bridthg!tB@ pradeMed BhnBb@mRasof the

i nsufficient torque to overconme the hydraulic 15

| aBEsPo ventien; A such cases, it is preferred that
the val ve plate and opening are arranged so that

there iscal ways at | east one. bac sh _conduyi.t at .l east
oart s al | ERuE R Brons e B8 Al G R ENE SR BRNT Tt 1 R e
opelisd [0V sibiving thdrealvahemBESaid dreSint ili@ntdgsent

i nvention has been disclosed in -conjunction with the

backwash system of a strainer or filtration assenbly,
it will 20 be understood that the principles of the
val ve assenbly may be applied to the opening and

closing gf .any r e of .openi ngs, tuhes or ndui ts

as need NEE Biede TERBEAR FRLe SFR PR SRrencraly
10 NVREida@d adi2l borpsisikea %{-bﬁﬂthe BhrY\6a SdneraPypRLE:,

only, having reference to the acconpanyi hg draw ngs,

in Gfingrcalassl glecaventjonabdastargindisghsiniction. While the

cro ' ' ner enhl

L0338 0Rlh LR AR B RGN,

WO a6atiall52688icaPCT @BPROG 040 thal the assembly may be oriented in

other positions, for example horizontally, as need dictates.

15 The housing has an upper domed end 6 secured to the central body 8 of
the housing 4 by way of flanges 10a and 10b. The assembly 2 is supported on a
base 12, allowing the assembly to be secured at any suitable location, The
housing 4 is provided with an inlet 14 for liquid to be strained and an outlet 16

for strained liquid.

20 A strainer assembly, generally indicated as 20, is retained within the
housing 4 between and upper plate 22 and a lower plate 24. The upper plate 22
is retained by being sandwiched between the flanges 10a and 10b on the end 6
and body 8 of the housing 4. Suitable gaskets (not shown) are used to ensure a
liquid-tight seal between the components and the flanges. As shown more

25 clearly in Figure 2, the strainer assembly 20 comprises a plurality of strainer



Figure 2 is a cross-sectional view of the assenbly of
Figure 1 along the Iline Ill-11; Figure 3 is a

' I £ representation of t he ar r angenent
@%@m@r{)%baskets and backwash conduit accor d?lICT’{?Bm%/OB“M

preferred enbodi nent of the 5 present invention; and
Figure 4 is a cross-sectional view of the assenbly of
Figure 1 along the |line IV-1VW4showi ng the valve
assenbly of the present invention, Referring to Figure
1, there is shown a strainer assenbly, generally 10

| ndie@LRE 28cadh sEARRMKIVcdn RN e’ﬂgerfﬂral Qac‘kkl%s}f f68mehind
a generally upright, cylindrical” vessel
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i n other positions, for exanple horizontally, as need

i ctl@f¥s. 15 The housing has an upper doned end 6
secured to the central body 8 of the housing 4 by way
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any 8 sflilicdbliging dc @Iabl@ backWlash e s leﬂ@n&s upwvatoRosate YMvaeh
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i ndA@ it ﬁ‘ﬂpeg%n@%e baccl&ﬁgf?{élg@ gkfehiiénth}&féhl A gﬁﬁzeggla 22 and

bet ween ‘and upper plate ower
1uppepenplimthe cagity msthe epir eed 6 by tltmelwmgmgdrmbwe thedipper plate
bet ween the flanges |1 0Ca and 10b on the end 6 and body

8 of the_hqusi .. Sujtable ga (nqot shown)

used to ErRekestitn é%lstﬂrﬁﬂge‘i {" ARG HE 32 extending

C 0”51@H§ 2] &n@ﬂ‘ldat e, dihGRg8s eadﬁ%ﬁﬂ?@%n’f@? fgsieR B £8didted with
U . the strainer assembly 20 conprises a
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14 an alternative to the slit 32, the backwash tube may be provided with a series of

15 holes. A flow path for backwash liquid is thus formed extending from: the region
of the housing 4 surrounding the strainer baskets 30, through the slits 32 in each
backwash tube 28 and into the upper cavity of the housing 4. An outlet (not
shown for reasons of clarity) for the backwash liquid is provided in the upper

portion of the housing 4.

20 Each strainer basket 30 extends between the upper plate 22 and the lower
plate 24. At its upper end, each strainer basket 30 is closed and sealed at its
upper end adjacent the upper plate 22. At its lower end, each strainer basket 30
extends through and opens into the cavity below the lower plate 24. Each
strainer basket 30 comprises a generally cylindrical strainer screen 34 extending

25 substantially the entire length of the strainer basket 30 between the upper plate
22 and the lower plate 24. A straining flow path for liquid is thus formed

extending from the inlet 14 and the cavity within the central portion 8 of the



nodul es 26, each strainer nodul e conprising a central
backwash tube 28 and three strainer baskets 30. As

V\%]ﬂ)\ﬁ@/ﬁé@ ,}Zl gure 2, the arrangenment shown in t GB2006/004104
figures conprises a total of seven strainer W

26. A single backwash tube 28 and a single stral ner
basket 30 are shown in Figure 1, purely for reasons of
5 clarity. Each strainer nodull@ 26 is arranged
substantially vertically within body 8 of the housing
4. Each backwash tube 28 extends upwards fromthe
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tube 28 is provided with a longitudinal slit 32
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of the strainer baskets 30 associated W th
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gf %1%39%%d dﬁ%%wﬁé%&ﬂﬁ%s&mggl%t SH%O E"J}%léf Iy VI tY

ousi ng 4 wn for easons of
1OCI avartiWarfadNanthw df&hekwabdﬁﬂrﬁeqtnlﬂwnsn preciigrodexthatrll the strainer

ort t he housi.ng 4 0 Each strai ner
oo B gledi i Form e iR e prare 22 and t he
| ower plate 24. At its upper end, each strainer
basket 38,dhSuG n@?@é&'kf’t@@ i$ ggjv?c%tda\fﬂg}‘é& $ixed! g@cﬁ 14 @0 s upper end

adj acent the upper ate . eac
st raijavent thavRes phoe Z%XTbenﬂsect gnao dylon amil &ﬁm basked3@ heefixed

cav it ow, t he. e 24, rai per. hasket

o pataRRuEnly S B She oL b RRon o lpRof b c3R0HF
1534 ®@xbanit agird &rﬁﬁ@ﬁiaam k@tdtate! BeclEhckivest @BELR 19;5roi/fdied
straj ner hasket 30 between the upper plate 22 and, the

| ovisith pp itler gear 4atdisnippen #g adasantdhe KPR Pt ddi dhe iller gear
thugs £ 9Fa®G rotate about the backwash tube 28, without causing rotation of the

backwash tube. The idler gear 46 of each backwash tube 28 engages with the
fixed gear 44 on each of the associated strainer baskets 30. The innermost

20 strainer basket 30, that is the basket disposed closest to the central axis of the
housing 4, of each module has its fixed gear 44 engaged with the central drive

gear 40.

In operation, rotation of the central drive gear 40 causes rotation of the
innermost strainer basket 28 of each module, which in turn drive the remaining

25 strainer baskets by means of the idler gear 46 on each backwash tube 28.

In order to operate the backwash function to clean the strainer screen on

each strainer basket, the assembly 2 is provided with a valve assembly. The



extending fromthe inlet 14 and the cavity within the
central portion 8 of the WO 2007/ 052037

\‘&9%0%8976/ 004104 15 housing 4, through the 311616}53%06/004104

screen 34, downwards along the interior of the

strai ner basket 30 and into the l[ower cavity in the
housing 4 below the lower plate 24. The outlet 16 is
provi ded to renpve strained |il§uid fromthe housing 4.
In the arrangenent shown in the figures, each backwash
tube 28 and its S associ ated strai ner baskets 30 are

OV 9f1k€ aieinBly QeRRGEs 4 BirQE VARRIAAE 50YsHddl iRDetating Figure 4.
strai ner baskets 30 rotatable. The drive assenbly for

r ot ab¢ Fylve hlatest( iainmaintedofas kaation3m the uppeywarfics dfithemppet plate

and.,i Il kn Figu . entral ive . gear 40 ...
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ext prided té Futste die e plaRe0. ThkatBeplate gl igirovided Mithan
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) a 10
Dar elopgataprcye sReHpS S%qusm@né%@aith?é%%ta@%mhp iyatvgeplate 50
fi i ; -
L JPAESs D Bhering 51 RFDRS DAL opdiARE TR GrekhlffinL 58T
pr otirdethaienpthafftheamduaje aperdal 31 détermningsibe lemgth of time that
adj acent .t he e |ate 22..The fixed gear ,44 on, each
o) B BoluSp ity RoBrad fmichis ne ElerRiet e Rt e
t hebgdidrabinSferRasmi@iplied trdhch Bakins0hadiionwath hb¢/ig@an
15 causes the entire strainer basket to rotate. Each

o
Hhacradied Hireaiise ofghg aycpptoopande sehas theaame @b the igisanal dgmster of
its ' nt .t he.upper, plate,22.. The.id|er
gear RO ERf ) RESDhed BE IR BB e i Hsis,
W t ropbrtioaniso tg: darobatheapenihg] foea ghagkpesivitrofagon dhthe valve

idler gear 46 of ch backwash tube 28 engages with
{ heblete bt euiemBTGRPBAGN 37 LhoRs e A8 4x e SPRERE
bas&@é@s%&ou%m%hﬁwrlmst 20 strainer basket 30, that
is the baske I sposed cl osest to the central axis of

the housing 4, of each nodule has its fixed gear 44
1%engaged Ini diflerttheraédd sepodnng eigidigan tiinterm] eprastatd afithe

rotation of e .centr drive, gear 40 causes rotatjon
of %F?éner assemth , tieebars 6ad extend w1ﬂ%n§c'he housfng 4 between anci are bolted
to the upper plate 22 and the lower plate 24. The tie bars are shown in Figure 1,

but have been omitted from the remaining figures for reasons of clarity.

In operation, a liquid to be strained, such as seawater, is fed to the inlet
20 14 of the housing 4, from where it enters the central cavity of the assembly, The
liquid passes through the strainer screen 34 of each strainer basket 30, the action
of which is to leave any entrained solids on the outer surface of the strainer
screen 34. The strained liquid flows along the strainer basket 30 and into the

cavity below the lower plate 24, from where it leaves the assembly through the
25 outlet 16.



i nnernost strainer basket 28 of each nodule, which in
turn drive the remaining 25 strainer baskets by neans

er gear 46 on each backwash tube 28.
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strainer screen on each strainer basket, the assenbly
2 is provided with a valve assenbly. The WD
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conprises a circular valve plate 50, shown in detali

in Figure 4. The valve plate 50 is nounted for
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W t laciopetharesphctive sliher llCE]e B&m thle asocimbad ok whslt ﬂube 28. Atthe

arc eni.n t he as t elntern

o auBhe AR TR A 30 S G RinehF atelee cgening 2 to pass
t hatnteasd omwi@meﬁtub@ 1% 1PP&EndSf e@d}%@kﬁzhm'be D9 in turn,
he arc of the opening, for a given speed of rotation

f eehsepspeg 1 easees oFRT & backwssk ibe S| t}aeﬂmrgmu@f th@ttrb@ is
As 4 t I
i oo e BN e U AR LR SRR Wl B
rig ambteylt omtmloqahemb@msamres ﬂmwcdstabﬁslmfs atsh@ifisint p;rea@&e
ass é’ th bar ecf(.t d within the housing
ot QRErinl b et fed e ety G e oot e thoutle

| owef th@'o@&&dﬁﬁck@% thb@2@%ﬁ§e@éo% oBRAMN i R?fcﬁbgf" rlelrs%’hquld is
but have been omtted fromthe remaining ures

L} eadisng trough & shpiner aoropredhin t&m re‘»alsleldqm@bn of tegmal flow, that
str o the i
of BB incRhe SRaiRBMRE 0 46 ' Fid i B Rl afh
cavbackwath tube 28s Secdaldy liqlid&urrounding the strainer screen is caused to
flow across the outer surface of the strainer screen and into the slit 32 in the

backwash fube. Thus, a dual-flow backwash system is established.

20 The portion of the strainer screen 34 that is exposed to the slit in the
backwash tube 28 and the backwash flow is just a fraction of the total surface are
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 very
high cleaning efficiency of the screen. Typically, backwash flow velocities of 2

25 m/s and higher can be achieved and maintained.

As the opening 52 in the valve plate 50 moves out of alignment with the

first backwash tube 28, the backwash operation for that strainer module will



l'iquid passes through the strainer screen 34 of each
strai ner basket 30, the action of which is to |eave
w@%o%%?) ned solids on the outer surface of t JGB2006/004104
strainer ' screen 34. The strained liquid flows along

the strainer basket 30 and into the <cavity below the

| ower plate 24, fromwhere it | eaves the assenbly
through the 25 outlet 16. wWo 007/ 052037

PCT/ GB2006/ 004104 17 After a period of operation, the
differential pressure across the strainer screens

Wi | lcedsBe Thagext sthbiged Bodile idtheldikebforodf ro@tibA oMk fAivBlplate 50
and d gri,s., At a predeterm ned pressure drop, the

bac W}i BeiB e backvesh ckcle apes Bipiopering Fhin tharivapiate 50 comes

opet.af i (AN t ve bl
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cente@mdnyivg figess, 40 valvh@laacs0 rprodled Wb aishglo@aliges? of
he entire outer surface &nga&h strainer screen 34 to

%asé,“c FosiBat gLy prsshrekpadptube 28 cap bpgpes aggny givepdme. In

ass gt Ve bnBACHNASHuLE URGerges AEIWAS at 5 BHR. UT B&irel Wiore than

valve plate 50 is rotated, causing the arcuate opening

52 PBe ppesang 2may baproyideddf thel vaderpsate Shiot thetdpeningpeny be

end e backwash tube 28 |in rn. 10.As th .
ope iy S5 g8 FIOYE Aida M8 Siiilatadilt fisu 19g6iE hwash at he
i nt earhotimef the tube is vented to the pressure in the
doned end 6 of the housing, which is typically
anbi ent or atnospheric pressure. This establishes a

1&j gni fi cHrita fragye of te stipineerssembkylof s inventietidat stdnidg

[ . . ' . [ d.th t

o TAEEECKAR R trnarl ol RS PR Bl ece
t woh glvén sfrainatbasket @uryche vy dis@ten bhougind: B&een bein

straj ner sci'l?e n.34 in thgiér everse direction of norma

f 1 ofueane gy thy Backiash rirde discusaed aovai lppsting hsrermaigmerasea of
t heyRutSkAgvAR0e B QrfififeSl it 32 in the backwash tube
28. Second, liquid surro%nding the strainer screenis
caused to flow across the outer surface of the

1%t r ai ner Thekeagth adichd oftapetdtien o ite WBZkwishtsheembagkywash

tube., Thus,, a_ dual -f.| ow backwash systemis
est gcg?l?rgﬂ%by the operating circumstances, in %artmular 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

20 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

baclcwash system operated continuously.

The method and apparatus of the present invention, in their vatious
25 aspects, have been disclosed and described with reference to the straining of
fluids, in particular liquids. In this respect, straining is to be understood as a

surface effect, providing nominal separation between solids and the fluids in



20 The portion of the strainer screen 34 that is
exposed to the slit in the backwash tube 28 and the
lowis just a fraction of the total

“gf%%%@$ﬁ§%e strainer screen. Typically, this H§9§§§%@6m&uﬁ4
0.1 to 10%of the total surface area. In this way, a

very high rate of backwash flow is generated, |eading

to a very high cleaning effiéPency of the screen.

Typi cal |y, backwash flow velocities of 2 25 nfs and

hi gher can be achi eved and mai ntai ned. As the opening

52 iyRichRBeyvak ¢6trAthad, €orakafB1SB o0 Wimdfal 8f dIDFHIBEEs Whehfr than
the first backwash tube 28, the backwash ‘operation

f or 1¢hiam. gt will bramdaestnaddhsiithe vanpus eepecBef thg7invention may also
PCT h . . e T [ ai . .
G T e SRR S
wi | Heptie filtratioh sndbdeKil@sh cycl e once the opening 52 in
the valve plate 50 cones into alignnment with the
backwash_tube 28, In the arrangenent shown in the
acconpanyhnpressng investion as begn pertighlatly degribed priglatigado the
Wi t ' [ D2 .0 ' t
onc BEeReE g S AR IRGEE el HobE Ry dhublohfes e Bllichr, |
t hi mvertjon iansyaooes aspeltd mayaiie by apsliddac kivexemoat! @f solids from
tinﬁ.,lf desired, nore than one opening 52 may be
pr oUPide & FRCabdnCIUIng SR5CRPRSEWMSr t he openi ng may be
| arger, such that nore than one strai ner nodul e may
undergo backwash at the sanme tinme. 10 It is a feature
of the strainer assenbly of this invention that
straining continues while individual strainer nodul es
1tare undergoi ng a backwash. Indeed, a given strainer
basket may be having a portion of its strainer screen
being cleaned by the backwash cycl e di scussed above,
| eaving the remaining area of the screen avail able
for straining. 15 The length of time of operation of
t he backwash systemw ||l be determ ned by the
operating circunstances, in particular the
concentration of



solid material in the liquid being strained. Once the
pressure differenti al acrosg the strainer screens is
reduced to normal operating ?evels, t he backwash
operation is stopped and normal operation is
continued. In such a case, it is 20 envisaged that the
backwash systemw || operate intermttently. However,
the strainer assenbly of égggﬁgesent invention is
flexible in its operation, that heavily polluted
l'iquids containing a high solids content may be
strained and the backwash system operated

bont i AuBlg agserite foratsh éfuthﬁrkﬂcigwéraatmibfsf 2 ﬁeanpﬂretssgmbly, the
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sittedbpénigg, ®1ie veleldsgdanbliyrropaiiking ul valvel pléw hefging b O?éﬂlﬁg
respect, qlnlng is to be understood as a _surface
beredr the yahwplaehgmeone ablede Brnathepenaginiorligampplevith the
)/

i e MRS S I T S ST
&l dutjpdceridoites greater than 100 gm It will be
understood that the various aspects of the invention
may al so be applied in other fluid-solid separation
proc e’ﬂ@@ﬁalvéé&&n@l% afcbdzﬁfn%ttb Qﬁwm'ln Gt @e vlBRblhte is rotatable,
filtration and the 5 The present invention has
Notrdinn [9A tliei ‘@meaﬂaty Cd@%@g ihb@@emng theren tomoveointhend out of

rafi |JQUId However, the
%ﬁﬁ%%ﬁ% ggsg e? wab eseq}unwﬂb%ntlon inits various
aspects may al so be applied to the renoval of solids
from_fluids in general, including gaseous streans. 10
0 A9 ¥ye assanbiyiageordngdasitieriod plau%l iih2 ¢ Weerpiadhawraming
1§§§§HHF%()Emﬁ strai ner assenbly, the backwash
assenb %ISIng a plurality of backwash conduits
each haV|ng an

4. The valve assembly according to claim 3, 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.

5. The valve assembly according to claim 4, wherein the opening extends

through an arc of from 10 to 30°,



outl et opening, the valve assenbly conprising a val ve
pl at e havi ng an openi ng thSLein, the valve plate
bei ng noveable to bring the“opening into alignnent
with the outlet opening of a backwash conduit to
t hereby connect the backwash conduit wth an outlet
conduit. 2. The val ve assenbly according to claim1,
wherein the valve plate is rotatable, rotation of the
val ve plate causing the opening therein to nove into
and out of alignnment with successive backwash
conduits. 3. The val ve assenbly according to either of
claims 1 to 2, wherein the opening is an arcuate
opening. 4. The val ve assenbly according to claim 3,
wherein the opening is forned in the valve plate such
that the length of the arc of the opening determ nes
the length of time that the valve is open. 5. The
val ve assenbly according to claim4, wherein the
openi ng extends through an are of from 10 to 30. 21
5 G A strainer systemconprising: a strainer housing
having an inlet for raw fluid and an outlet for
strained fluid; a strainer basket having a strainer
screen and sghispase@mdditiirkidghe housing, the external
surface of the strainer screen being in flow
conmuni cation with the raw fluid inlet and the
i nt drsiaines begshiphaying dreingtt fai raerligd psban beiat dori strafed fluid;
10 communi cation with the strained fluid outlet; a
backwash col | ect or assenbly conprjsing a hackwash |
Cond B S GG YD AFIHG SBHeEh SN BFA AN 1R EoBtIEe e
sur featen Okl TiRadtNSler $GEECReind NENHRCKNARRicaliBN IMihithe raw
and the strainer basket being noveable relative to
eac it idet and sheaigtermnl swifhasvof theestiapenisengen beipassilawr oss
he nal. : of. t Strainer screen, 15 7. The
1§trg?ﬁé§ﬁ§%%P§E%%@@%F%%ﬁabﬁgﬁéwﬂﬁﬁ]6, wherein the
strai ner basket is

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.

15 1. The strainer system according to claim &, wherein the strainer basket is
rotatable with respect to the backwash conduit, whereby successive portions of
the outer surface of the strainer screen may be exposed to the opening in the

backwash conduit.

8. The strainer system according to either of claims 6 or 7, wherein the
20 backwash conduit is a tube, the opening in the backwash conduit being one or

more slits or holes in the tube.

9. The strainer system according to claim 8, wherein the opening in the

backwash conduit comprises one or more longitudinal slits or holes.



rotatable with respect to the backwash conduit,
wher eby successi ve portions the outer surface of
the strainer screen may be %Eposed to the opening in
the backwash conduit. 8. The strainer system
according to either of clains Gor 1, wherein the 20
backwash conduit is a tube, the opening in the
backwash conduit being one or nore slits or holes in
the tube. 9. The strainer systemaccording to claim8,
wherein the opening in the backwash conduit conprises
one ;or no dinal..shi r. hal The
otrarner ohetoana Sk Tedtbishly Ohind: Fhpehiing Pyl e
0 Ip e nbamgwasf? d:dmluxthag lm@sthdxgﬂ Rttiot hoilsls eﬁelhcﬁﬁg sﬁb,@dainﬂ@my the
slit or e ndi ng substantially the conplete
Iendﬁwiﬂ?wéﬂggéPfgﬁﬁggn§6F§@H H. . The strainer
system according to any preceding claim wherein a
plurnality (Y
he 'Backnaare Bondar bl FhehBRg B fnti 8 ARR0EL AL SPhotbhd pluraliy
ec c oviditmipet baskdetsi are ddocimbé mithnhd beekbaskvashitcondui t
conprises an opening for each of the plurality of
strai ner haskets. 13, The strainer system according t
ei t Her of kg sraiger pystep agoording & elpin H hwhergin tha bagkyvash conduit
str e

B B ) %ﬁm‘l’%ﬂ%l% Pugiy el
according to any of clalns I to U, mhereln at | east
t hrBe st rmmralm:ﬂmﬁﬁ adtoediag &Dﬁtiﬁt eflclirihil bhe wherein the
back E dui t. ? The strainer systen1accord|ng

any HHEEER ﬁaa&n@a PRiccledhiFigrhidepilypirag the pagswash donduit,
strainer nDduIes each nodul e conpr|5|ng a backwash

ondui t [
BPTRE he N fing: 08 B0 L R I8 ofMAREY ST SBLOLEY feos
accohe nigainer bdsketmaﬂeﬁasswdmabwrth dachhcRods eondonnpri ses

a plurality of strainer baskets associated with each
bacé shrﬁondU|t 11. The strainer system accordi ng
Pt herl T5FSURingr systens aggordie 1 pytmreeeding claim, comprising a

plurality of strainer modules, each module comprising a backwash conduit and at

least one strainer basket associated with the backwash conduit.

15 16.  The strainer system according to claim 1%, wherein each module

comprises a plurality of strainer baskets associated with each backwash conduit.

IT. The strainer system according to either of claims 15 or 16, further
comprising a single drive system for moving all of the strainer baskets relative to

its associated baclkwash conduit.

20 18, The strainer system according to any of claims 15 to 17, further
comprising a valve assembly for selectively opening each of the backwash
conduits to initiate a backwash operation for the strainer baskets associated with

that backwash conduit,



conprising a single drive systemfor noving all of the
strai ner baskets relative tgo_ its associ ated backwash
conduit. 20 18. The strai nef system accordi ng to any
of claims 15 to 11, further conprising a valve
assenbly for selectively opening each of the backwash
conduits to initiate a backwash operation for the
strai ner baskets associated with that backwash
conduit. 23 19, The strainer system according to any
preceding claim wherein the opening in the backwash

condi t i ' nce fro .ext er nal
Sortie ofcrREP Sl ot ANER HERTTAEL WEERR e,
operaiching in fHelbadkwashdoawdit iskidpasddut auitaddacicih Kl dx@dimal
screen fromwthin the straji ner basket and from

out sV Ok the SEape beglket Bibidbring @ bgeiovasheopesatienfaid is drawn
sur fb%@t?th%u()gﬁﬂﬁe §t§e{1§é1@@feeﬁ’ %gle@%iﬁ%e g{ﬂﬁ% Rhaldghd ﬁ?m outside

system according to claim1 erein e openin
the thosicdimadhasict actoss the sxidinapastade sfitle stramkry SCdBEmI ng a
backvvash operation, the ratio of thefluidflow

acr Qss strainer screen to t fl.ow t hrough
t he%ét r ai MErSTAEEE geiem §C°PF<BH$§3°E&1% er@l@\l\ff openipgan the

St T &jaBBKasRYDhem: %‘iﬁﬁfo@écﬂ&m hal| R Zt%ac%@%flﬁedyé Cﬁtgﬁrﬂhg Gitio

t he backwash operation, e ratl o of t

acr o ¢het fhaid Sovaaaness tba:stemwrtsmeemm the dint! fidwwhrotigle hegtrainer
t he Sstgat r,S¢ FelSB'S about 2:1. 22-. The strainer

syst &M %&505?18 ngot any preceding claim wherein the
openi ng in the backwash conduit is at a distance of

1brom 0. 5 MR 4ir@r §5m:efn§ %@ordlfég fhGaigxice rv!?}@lleu% LﬁLﬁ A8 Obackwash

the strainer screen. - 9. he stral nér syst
acc ®pgiaign.tthe titisi qﬁtlz%\ﬂuld\ﬂme\r @r%sﬁh@sthmeansn@en to thiedluid flow

bac at a, di ancefromO 75 to 3.0 nun
t%nmt%aé g%ggrgﬁlg c%%er l%outgf ‘'t he strainer screen. 24.

The strainer systemaccording to any preceding claim
whet®e| n te s8h®8r system according to any preceding claim, wherein the

opening in the backwash conduit is at a distance of from 0.5 to 10.0 mm from

15  the external surface of the strainer screen.

2%, The strainer system according to claim 2%, wherein the opening in the
backwash conduit is at a distance from 0.75 to 3.0 mm from the external surface

of the strainer screen.

24, The strainer system according to any preceding claim, wherein the area
20 of'the opening in the backwash conduit is from 1 to 10 % of the surface area of

the strainef screen,

25, The strainer system according to claim 24, wherein the area of the
opening in the backwash conduit is from 2 to 4 % of the surface area of the

strainer screen.



20 of the opening in the backwash conduit is from1 to
10 % of the surface area of,,the strainer screen. 25.
The strainer systen1accordi%6 to claim24, wherein the
area of the opening in the backwash conduit is from 2
to 4 %of the surface area of the strainer screen. 24
26. The strai ner system according to any preceding
claim wherein the backwash conduit is arranged such
that, during the backwash operation, the portion of
the strainer screen away fromthe opening in the
backwash N [ I Ve ks St gl
oper ag; on e et R A raRE T ol iy S et he
conprackivag: capdul inayraniged $uchitihts durpagke bachmatihepantici, de

of Lalper basket throu a strainer, screen to the,
s BRGPO e sBARG R bR o BialBrmige in DA bRciush condui
condweikiriaybRgvan BEeRsiAthedpsRAsed adj acent the outer
surface of the strainer screen to nove relative to the
outer surface of the strainer 10 screen, whereby the
por t4lon of mateodsefistiaimning & Bnidaomadisigent t he opening in
t he backwash conduit is subjected to a backwash

operatij.on, 28. The nethod according to claim 21, .
oher AR s g &%B%SE%&B%\%&PW © o Grefringelasiplfgpugh a strainer
f1 owcrgn to 0@inNE deiht Beaiadakingr basket through the
strainer screen and into the opening in the backwash

conduit and fluid flowing from 15 adjacent the

out gegEnD# batkevash caider havaplest opaningskispobel ®lacaimn®e outer

scr 2%, The .net hod according to either of claim |
21 OF O%m%géﬁlﬁerﬁﬁ@%?ﬂtm%wﬁ]gefsﬁa SOU' SEHAES riaF yrainer
1and stiken, stliicaétiethe $EFRAM IS MURH s&r@ér@éd_?_é(c%n{ @e bBEning in the
openlag in the backwash conduit. 30, The nethod

acc SRR CEnAHY IS srbiepiad isa backmashopsbiénei n a

plurality of 20 strainer baskets are associated with

the ,pac kvy%%l}né:[g&g gclc%i‘ding to claim 27, wherein the backwash operation
comprises fluid flowing from inside the strainer basket through the strainer
screen and into the opening in the backwash conduit and fluid flowing from

15 adjacent the outside of the strainer basket across the strainer screen.

29. The method according to either of claims 27 or 28, wherein the backwash
conduit is stationary and the strainer screen is moved relative to the opening in

the backwash conduit.

30.  The method according to any of claims 277 to 24, wherein a plurality of

20 strainer baskets are associated with the backwash conduit.

31, The method according to claim 36, wherein the backwash conduit

comprises an opening for each of the plurality of strainer baskets.

3%, The method according to any of claims 27 to 3, wherein the ratio of the

flow of fluid through the strainer screen and into the opening in the backwash



31. The nethod according to clainBg, wherein the

backwash conduit conprises_an opening for each of the

plurality of strainer baskef3. 32. The nethod

according to any of clainms 27 to 31, wherein the ratio

of the flow of fluid through the strainer screen and

into the opening in the backwash 25 conduit and the

flow of fluid across the strainer screen into the

opening in the backwash conduit is from3:1 to 1:3.

33, The nethod according to claim32-, wherein the

rati i f i ; : 234 o

mocor om0 A PPAI actosS thegrdr JGtFeatBle B penipeip he

of tbekvepesimiyitinfrohd:back@ash conduit is from1 to

10 % of the surface area of the strainer screen. 35.

The thoﬂ, according to claimart, wherein the area of

t he ﬁeni ge inFthffde“CC%‘éi&&/@éﬂlﬁU@o%ﬁd wihereinsthe pesin of Algvaisgpout

of the surface area of the strainer screen. 10 36, The

nmet hod according to any of clains 2-( to 3S, wherein

the portion of the strainer screen not adjacent the

dpenting i Tihd lnethpdakwading tomduit clGpRIALES3 [ WherSinltBé Area of the

fluid 5assi thkough tge,strainer screen from outside

the EPDERERSIRE wndhinds Forwilde 100 ohtesuriasmaea of the

baskgtainePscrlest rai ner system conprising: 15 a strainer

housi ng having an inlet for raw fluid and an outl et

for strained fluid;, a plurality of strainer baskets

di Spﬁ’seld Wﬂl‘fﬂéﬂhod h@;fot‘rﬁlﬁg tngainoie, wfgeréigehei ag&@bf?t&!e opfat:iidg in the

extern urf aces e strainer basket being jin ow
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of the internal and external surfaces of the strainer

Jpasket bej . ’ i , . " 10 ai '
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conph¢ gliateeractsat kokstncentitiaoperape inatht ®adlovast ongtitt o@rates to

ng Eﬁ?@rﬂﬁg %gsastu{gotﬂro%gh ttk?eest aliryeg %clzrlegr}/ ﬁ'gtfn osflttsri e the rstrainer basket to
the inside of the strainer basket,

37. A strainer system comprising:
15 astrainer housing having an inlet for raw fluid and an outlet for strained fluid;

a plurality of strainer baskets disposed within the housing, one of the internal
and external surfaces of the strainer basket being 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;

20 abackwash collector assembly comprising a backwash conduit operable to

conduct a backwash operation on the plurality of strainer baskets.



26 36, The strainer assenbly according to claim 31,
wherei n the backwash colleggor assenbly is arranged
to conduct a backwash operatFfon on the plurality of
strai ner baskets sinultaneously. 31, A nethod of
straining a fluid conprising: 5 causing the fluid to
pass fromthe outside of each of a plurality of
strainer baskets through a strainer screen to the
i nside of each strainer basket; causing a backwash
condui t having an opening to nove relative to the
outsgr %Efsﬁléiﬁeloissﬁf%lg a8ddr@in g% cﬁgﬁ 8¢ ”wh ROYadiBish
portion of the strainér scre acent e openi ng
| n ct)li@tcu@@wmtéﬁ iscoraged to @ndumjaémt}e\dashmpaxahan Iomﬂhd‘lplﬂlﬂlhty
nethqq according to claim 39,

gtfr%g?qr?é‘éﬁtwg’luﬁwogf Ystrainer baskets are

subj ected to a backwash operation sinultaneously.
349, A method of straining a fluid comprising:

causing the fluid to pass from the outside of each of a plurality of strainer

baskets through a strainer screen to the inside of each strainer basket;

causing a backwash conduit having an opening to move relative to the outer
surface of each strainer screen, whereby the portion of the strainer screen
adjacent the opening in the backwash conduit is subjected to a backwash

operation.

40.  The method according to claim 39, wherein the plurality of sirainer

baskets are subjected to a backwash operation simultaneously.



