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The present invention concerns a strainer assenbly and
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suitable for use in a wide range of 5 separation
operations, in particular, but not limted to, the
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bei ng cadbseinavsl phspdidtmateria) ronhwates @néequeoumst@amripl e

configurati the str [ ..SCreen extends Ss,a. -

o P B8 popsieAsfl SRTERSE rEPs R RpREF O Sfutpe of
i's s@asaeﬁeqmed; ifigdet 10 reiA6veaiRt thiteridAnclagiag ntud, Sdndagravel
assenbly, is _known to arrange the strajner._materi

|
10 . n@l@ﬁ@lﬁ@ %’Id angpplanafiescapbling the Syetar & be vied i driflingand gther
ﬁ&&éoﬂl%%éso%ﬁat@d A Q‘Edexpdotrﬁidﬁ fhd ¥&§1%ﬁbn oI‘ 811 B&P%dsd Ditfer
hl g surtace area O ral ner ScCreen [ums
of appizatiomssorstraming amdudetthe Asarsng af Waieg pmdmmie?dsn

soli.d materia |srta| ed,on t en, The 25, .
e el ididioe bl aas 2a el B Sing R afidepen of
thﬁqtﬁfe@%%r%@ér%t@%@%&ué@&vat&“ een, in turn reducing
the volune flowate of fluid t hrough t he strainer,
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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 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
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 unif 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
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to reduced straining efficiency. Systens and
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strainer screens are known and generally conprise
reversing the flow of fluid, such that a fluid, often
a portion of the strained flud, is passed through
the screen in the opposite ditfection, renoving the
solid material. Such a 5 procedure is known in the art
as backwash'. The strai ner systemgenerally
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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 isata

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
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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. If 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  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



seals fail. An inproved strainer and backwash system
is therefore required. One such systemis the
wOoEr/032037) Sea- Screen(r) Coarse Strainer, conPE&EF/CB2006p04104
avai l able from Petreco International. The system
conprises one 25 or nore cylindrical strainer baskets
arranged within a generally cylindrical vessel. Each
strainer basket is provided with a dedi cated backwash
assenbly having an el ongate backwash col | ector head

extending the length of the 2007/ 052037 )
PCTSeEShB afreiDen erakety _ﬁé%’&ﬁﬁgﬁ ETRPIAREF 2i5kad 108 8 Plupplity of
€O Hofscid%[ceHﬁﬁg S Rirae Bt ﬁe%#r&i‘nepﬁafsﬁet%a oBhuldcleddb a

adj acent

sl ots the 1 nner surface of the strainer
babhekiwaah domimitria dheelshckwash asbamibdwa $inopayatitm, the qolleéter head is

backwash , nbly. | tion, t || ector head.i
o FotER ifhih 16 Strfipet kR0 e Gines 8 sTelto 55 BlroSERE ier
5S| Qhrfice B AEDHaAKEO The bAk WA 8bndRitSY Eddette@ o b BuilA skRduced

The backwash conduit is connected to an outlet at =
r egitpsae, tppiealliubebeing perded toyatiypsphelin gresaume.caguging fluid within

o TR b b RF st R hrabihitbh oy WRE R
dr @woudlohb straifeidbigkettih thetvaasadifectias ietiorial flow i ewaksen

direction to _normal flow.in the region adjacent the
coPfliagend &q@&aqtorél@ew welkasacress dhe maer sypgpe ol fhe seangy

foth %asﬁ(tef. A w: ‘}f %ﬁ? Eﬁcunjuﬂatte@ b tlYéQ%fmer%ﬁﬁia&sof_ the strainer

accumul ate nner surface of the strainer
babhkdiet @e ecmevmigth feyeme awl/2 slwar Anid flovehear fl ui d
flow. Wile the aforenenti oned system provides a high

o1 1 1 cf eNEyle PhefusmrigHib s pratiges f bl ErnE capabiic
| TRRGMETER h%hfﬁﬁkﬁﬁﬁ%fﬁ&%gé}{ tHerR RlneEREIrQAR f@thdrhe

straining concepts. For exanpl e, the system
r equprovementsrforsongsgedfa npdicatissarfithe/stfairing aeteepts. For

strai ner ,basket. Wiile this i.s nerally,acceptabl e

15 ¢ 1 sRanEP FPeih slifen & sk 808 btabts” G B igfier
t h@asket, aWhde thiDidgeRaalls at@pheld, erucad cirbimivanded whefthe
be an advantage 1f_ the surface area of straining

mePEPRH weight of erstroiseniwit reds e tedhted: niavauld lsa by an
COUlrPhPig? 9 18 slteR RSk sty MHtifh G b REAARE! 7

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.



20 the vessel to be decreased for a given straining
duty, reducing the size of the unit and further
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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 invention 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
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of water and aqueous streanms. In one specific
application, the assenbly of the present invention
may advantageously be enployeg 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 t he backwash
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ver, it is an advantage of the present invention
t haessel. éﬁmg&v@r, 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
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
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
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arrangenent, the backwash conduit preferably conprises
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 nost effective arrangenment is for the
plurality of strainer baskets to be arranged radi ally
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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
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
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
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drive system can be arranged for noving each of the
backwash 20 conduits with respect to its associ ated
strainer baskets. In particul@r, a preferred assenbly
conprises a single drive systemfor noving all of the
strai ner baskets relative to their associ ated
backwash conduit. In addition, the present invention
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S Uﬁﬁf&é‘@l& 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

of the strainer screen, depending upon the size of the solid particles in the injet

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
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.



15 during a backwash operation, the ratio of the
liquid flow across the strainer screen to the liquid
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28 O BB G504 BBALE ocs

paist thesainingef liduidy Beiferablpethé backyehsh Eomchetrcﬁisbgmps tehsethan
ar he en he hackwash 25 conduit is from
ia% fi%e ?Jfortsﬂgg%elﬁrkftg% SHAPE SOHELL he st rai ner

screen, nore preferably from0.1 to 4 %of the

A R AR

c osthpped bb 8 pentienlao sirginer basked whle the bnmkwbsh opeeatiriabeieg

)
r atu@xt@mbsbaomeh%eﬁﬁ@ﬁ 16 961 bf B SGIRPsdreevid)¥om the

10% of the exterior surface of the strai ner screeéen.
Th epeirgintbe backsesh condviiremaing openat eelinsthe biraining O@h@uon

to 55 7% BBy B6Y e or RURRRH o8B BRAE B HPhngmropgy
cousiug b ethenRtrefner pdzkyt is hpueicatar adviatidza @kms;heseﬁﬂiﬂweﬁuon
is arranged such that, during the backwash operati on,
the portion of the strai ner screen away from_the
openl ngIn & further peperbherpresspbiaventioaRipYiSeop@cthorpé sirgining a

rahiligg.operation. 10 The ability to carry out

the %ﬁ' gg%%ﬁﬁhd straining operations sinultaneously
using a given strainer basket is a particular
ad‘dﬁﬁix@e tifuidhe prsseFai thd diNgdd ofdstraited basket! trb@th a strainer
aspect, the, present |nvent|on prOV|des a met hod of

15 st F%rpfm hgh%tmsuteq\t ithp SiaHRsT PASKS

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 to 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



causing the liquid to pass fromthe outside of a
strai ner basket through a strainer 15 screen to the

WO 1erios200f the strainer basket; causing a backeeEGB2006/004104
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conduit having an openi ng di sposed adjacent the outer
surface of the strainer screen to nove relative to the
outer surface of the strainefy screen, whereby the
portion of the strainer screen adjacent the opening in
the backwash conduit is subjected to a backwash
operation. 20 As noted above, the straining operation

anbackpiesiheenduitond digeidlaving ey adiceatine outsidet the strainer
i T T e T

C oﬂbwwhquﬁqhmmgh eratdtmn{ea Ecraelga.ﬂdﬁﬁto thé opéniey inths kadkwash
The backwash ﬁ?per at.iagn preferably corrprl ses l'iquid

f | eRadHE and dhe o phlquid geropwthe siraingiseresadnte thy ppesingin the

200 FoET T BB AL b T By s PR M2l "conaui © anc

l[iquid flowing from adjacent the outside of the

strain e'i[‘he backiveth asduiisndyie: mbveal reltive teestaineascreen of the

d| SCySS above.. Preferably, the ratio the _flow_of

FEATRETL 1@&@4@%@3& imRe o bp statongHy- ?fﬂ Ve is preferred

° pﬁlﬁt glg babk 438 cBAGINR %Eltloﬁé}g A theAitirel ScrbdiPiY nRived relative
l'iquid across the stralner Screen into the opening in

t hte the bperkugbithe backwash cenduitom 3:1 to 1:3, nore

preferably 1:2. The backwash conduit may be noved

relative, the, straine n of. the _strainer baske
Whi o ilpshidEn B, S phaiyof shatnyy bepstb BB eSSt vith

Pr &®abi8fashidanbuit, hﬁe&@@&%ﬁ@b&&%kﬂ borld®itToapriefPdryoRAthg
the strainer screen is noved relative to the opening

i nfaricactbeitthonbmaldp nlsirainer beslitsst  advant ageously, a
plurality of strainer baskets are associated with the

back duit. Pref t he . b )
peckveshy condi B St e SR D o
St f1RisiFhcd X 6f e sttHifePdchRAn Oﬁloie’lﬁeﬁ&&ﬂy R M1 08 % of the

backwash conduit is fromO0.1 to 10 % of
surface area of the strainer screen.

As noted above, the concept underlying the present invention allows fot 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:
a strainer housing having an inlet for raw fiuid 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;



the surface area of the strainer screen, nore
preferably fromO0.1 to 4 %of the 15 surface area of
woO 7842380 ner screen. As noted above, the conceEL/GB2006/004104
underlying the present invention allows for a
plurality of separate strainer baskets to be arranged
and associated wth a single,,backwash conduit.
Accordingly, in a further asr}éct, t he present
invention provides a strainer systemconprising: 20 a
strai ner housing having an inlet for raw fluid and an
out betkwash celjectirmesenttly comprising b backwask cofduit opaiable to
basket s, di sposed wi thin the housin one .of, t he
" PEHg 4 bERAAEE ol o RF AR PR RGBT pasicer
being in flow communication with the raw fluid inlet

and t heppishgtvaRfagbdifly meafaeﬁ&rasf@llrt%u@e%ﬁaseahb@% hdaifed %

the strainer baSket ) being in | ow conmuni cation Wt h
t heomsiuctd baskwishupperation et the Worap of sisgdos baskets simultaneously.
PCT/ GB2006/ 004104 11 a backwash col | ector assenbly

conpri sing, ackwash conduit aperable tq, conduc

S backvasth SiEs BRAGHEBACh 8 SrsgraRT oyonPrefden diBptiod of
bagkghidg alfhsd cadih@geousl y, the backwash collector
assenbly is arranged to conduct a backwash operation

on the plurality of strainer baskets sinultaneously.
5 tausiigithé flaidftopassciror sipeaitside hteash ef e plurality efi sirainer

provides a nethod of strajni.ng.a flujd comrising:

P B Tl drtnfioonsb s IRiRfehet i SrabSBull of

a plurality of strainer baskets through a strainer

c : L2 _ o _ ng
o FaR b el bkl BB A ooy Do RAKERe o fia Rl

10 t osurifree oficah stBinsusdreaye whitrebaidhe wirtion ofthe straigengereen

whet.eb h I, f th i. dj
BB AR 1S e AR BEEER T o BAREE
bagkwagdh, operation. The plurality of strainer baskets

are preferably subjected to a backwash operation

si mul t aneousl y.
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, 1o 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 into alignment with the outlet opening of a
backwash conduit to thereby connect the backwash conduit with an outlet

25  conduit,



15 Finally, as noted above, the present invention
advantageously allows a plurality of separate

wooovspes7 nodul es, each conprising one or nor ePGL/GBRIVE004104

baskets, to be serviced by a single drive system in
particular a single drive notor, and a single

backwash system In this respggt, the present

invention also provides, in a further aspect, a valve
assenbly for use in the backwash assenbly 20 of a
straineror filtration_.,assenbl the backwash assenbly
conpri si My PVePlatedp P{Eﬁeralfsly pefatehss rotatinncniithe valye plate causing
havihg @p@inditctedh tPREN i ﬁrfcf‘&lt\b? bl hm @R SR cessive backwash
conprising a valve plate having an”opening therein,

t hecopgdhii®e Iplaguweferrod angngement heeopieningris ay atchete opeinggThis

corf R SRnalo P shieeli e ot BEIRIRNeR b lenit ofthe arc

5N afid Gjendi dnshiids thd enBOQH IR E TN CEARA/ 934104

12 The valve plate is preferably rotatable, rotation
of QnsEatipnof tretiginer awemblyp! thpressns invieytion dheopening

pocRuiony Sl throtn 1 bEUFER, 10 b uREERS Rty fram 1510

opedi’n@iheé speningmeay bt eized snnihaga sikplie baclakashwendii€is opened at
openi tolﬁe forEre in the valve plate such that the
| erf§¥ Athse Alnatively, ghe Apoig aEhs Figeddendpyiteor muge

10l engbbwah dohfRitdBak ohbsedval ve is open. For operation

of the strainer assenbly of the present invention, the
opening preferably extends through an are of from 10

L o 30, drfﬁhée ﬂ?ﬁeifab«reahiwbcf aufmgb &fsﬁdhhthé’cﬁheé@h& HpRs Wﬁelgﬁd
e.sized,so t a single ckwash conduit, is opene

at DASRASh AU are pRe FirdPaplting 6y spiin chmpiag fee giey sk

to raiaﬁ@fi\/of ﬂY@ valve wt@ dﬂ:ﬁClhﬁci Elli@fgba?i@dﬂﬁ'éﬂ tﬁe Eﬁsebﬁ]ere the motor
opened. Wil e the valve may be arranged such that

t héwivingrthe pelve plage hasdnsufficienidolana shocarering the hadmutipen,

15, oelFiank KO, BUGER ekt i BRBPYY B8 VAR R ad opening e
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pantrasgddanl thattthere (e wayh@east e BRk@tish ehnidiit AOlchN %artially
e

val ve plate,has. insuff|cient torque to overcone t
hy 8P%€ti gy given time or position 1n 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
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;

Figure 1 is a longitudinal cross-sectional view through a strainer

assembly according to one embodiment of the present invention;



15 cl anpi ng force.

the val ve plate and opening are

wo brnesios7 al ways at
partially open at
oper ati on.

In such cases, it is preferred that
arranged so that
| east one backwash condui t pet/GBe@s61004104

any given tinme or position in

Wil e the val ve assenbly of the present

i nventi on has been di scl osed 1i3n

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

cl osi ng FiguraAys & eraspesestionp ¢igvnobthe asssmblynes Kigwg i aleng the
as y ?ﬁlﬂmay di ctate. Enbodi nents of the present

i nventioh will now be described, by way of exanple
only, having reference to the acconpanyi ng draw ngs,

i n whi clFiguéd3 ¥ sifrplilicd fepleseMatb BEHhB atrangement of strainer
cross-sectional view through a strainer assenbly

ac bavketsragd baclovash eppditt arspding toraseisrred embodimeahef tha;

WO, /-Qf& . / GB2006/ 004104 13 Figure 2 is a
5cr gegglgtelc |g§lg’lag\gi1-ew of the assenbly of Figure 1 along
the line Il-I1; Figure 3 is a sinplified
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r epr esefigirt 9 HérosNeclbiARGHNENthe Afsemblypbf Ffuretafbm the
and backwash conduit according to a preferred

enbidal éNshewingibe valye assembly ofitbepresent inysatitRgure 4 s
a cross-sectional view of the assenbly of Figure 1
along the Iline IV-1V showi ng the val ve assenbly of
the present invention. Referring to Figure 1, there is
shown a strainer assenbly, generally 10 indicated as
2, CONPRiefdrAfig b FQuS 1N thefe isRhbNA alsBEMeOiss@nBISNESRLIY
upri ght, (L:%I I ndrical vessel of conventional deslén
an@l‘g@:ﬁﬁ%ﬁtﬂﬁ contisipg p heusipg4 inthsdanmmehs genemily umighhe

fi . ©5. ' . ' i n

o SURRICRI ool SPUAREOIE SLOR ook SBULRT P e,

t hembsdiandt yhowayinkke figwrenheidiscusedd ieteingtiir is apmged or

exan;al e horizontal l as need gi ct
essential Wil b appreciate

y vertically, it that

other positions, for example horizontally, as need dictates.

tes. . .
%w assembly may be oriented in

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.

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

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



15 The housi ng has an upper donmed end 6 secured to the
central body 8 of the housing 4 by way of flanges 1
waooa0s20i7 Cb. The assenbly 2 is supported on aPCh&Be006/004104

12, allow ng the assenbly to be secured at any

suitable location. The housing 4 is provided with an

inlet 14 for liquid to be strgi ned and an outlet 16

for strained liquid. 20 A strainer assenbly, generally

indicated as 20, is retained within the housing 4

betmeen and upper_ plate 22 and a |ower plate 24. The
saﬁeea@ straiger medyly é@npl;tsmﬂﬁgﬁéa& acliveash gube 28 and

gﬁﬁ@% E‘h'%'ﬂ% %’8@? n}gﬁs %O@l}g gas %Pr?.ngé(ﬁqent@ Sh‘ﬁﬁgm)the

ar €igufs doin@rissau bl of selvew Bﬂ'ﬁdnérh@didul&% A ehg&dmk\hfsh tube

co onent s ndtheflan es shown no ear |
5 psingle fe synce prskeng) ar%@é wFlgsrec gggrr ofs of
5p| %@1 ty of strainer WD 2007/ 052037 PCT/ GB2006/ 004104
ul es 26, each strainer nodul e conprising a
central backwash tube 28 and three strainer baskets
30 As anhvstrahmri%h@ﬂeﬁ&ls atrﬂa.&ge&.’rmﬁstgﬂmni.h»tvmmm within hedy
ures conpri s t of, seven straine
o 0T O et dierh SO ish s B Aderils GPHGICS R Hherfawer
b a?ra? 08 Qhé‘fo%ve? BRYDE the bELGHEE ui*oe Rehlgclbea Hﬁﬁélb%er Blate.
arlt Each straliner nodule 26 is arrangéd
subgtits mrppm dngl the Fomlofeashyuhm 2A8sxtends thyough e upp@ Hata 32 agd

10}, gap p 595 I3 BpEiaal S IrE ORI el ey

bei ng cl osed by the lower plate. At its upper end,
t he backyais Badidiigh &e28LiEPETided vARC I BRuMRAt B) é&@ndmg

22 and 10 opens in the cavity in the upper end 6
t h @Idmeu‘mlmﬂzlatatb@pemt freingspch Ob%ats@ameﬂmhetb ae nmslated with

exceB R Lh T athlabol RSO B3l b im0

of ahhRedhtiv tﬁ&he slaskeths @&%ﬁ@ﬁbe&h@ﬂb@pﬁ?ﬂeﬂhﬁm a senes of
backwash tube. This arran]gqerr‘gnt is shown in_st
et

15§ o hglesn Arilqy pathfor backwash sihvs {pemed exigrd @gﬁons e region
t herBRUHISHD 4URBuEN BR sBARY HRF1bNPn R theSit952 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 ifs
upper end adjacent the upper plate 22. At its lower end, each sirainer 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



15 holes. A flow path for backwash liquid is thus
fornmed extending fromthe region of the housing 4

Wwos2007/0520%% Nng the strai ner baskets 30, through PCEGBRIOEH04104
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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 liguid is provided in the
upper portion of the housing 4. 20 Each strainer
basket 30 extends between the upper plate 22 and the

| ower plate 24, At its upper end, each strainer
bakausingzh threugh the saiaersceasa 3dadawnwards algp dhe igtegior of the

adj.ge

ot YBARE ol aE 2 RRE 18 oayly e HoRARE 4 BEfw BB TS

C aplate\24b athewutlbicl d ie pedvidddab eerddve ﬁmhh:d Irjuidfromrthdhodshig 4.
30 conprises a generally cylindrical strainer screen

34 extending 25 substantially the entire length of 1t
st r ai neln the arengegpnbthonedn thhBowph @Pchoba&lcafasf;z@baﬁ& aﬂ@] gs

t h%%%l%%:ﬁétgaﬁeéfxbtagﬁ%% %@A@r 0 maijkce{}o{lﬂg?etgﬁ c&ﬁ& an dﬁm{ﬁ ngr Ib§ having

C athie tsirainer Baskets B@ r@:tﬂlabllea IThpdritré assefbbf for betaify the strainer

£ nEPekets 40 Fesbosig gg&’%g 3@3@@%@@0“9 o, gertl g gear 40
Ofislhevidett, bRhlR RIS Alalifivadslaf a) %xieﬁ&in%@fﬁ%irz%ﬁﬁ\é'u?

in the hoGsing 4 bel ow t he | ower e ou
16plats 22ramdiddiren by arrmtmsqnblw(n@cshbwq douclanityyn kthiea

TR AU A i

basé_sgétga&%weﬁﬁaayabingle%&tbrmsmm to one another by
having the strainer skets 30 rotatable. The drive

assenblﬁ for rotating the strainer baskets 30 is
shown i Radhi siuainsr basketB3Q ¥ poestided with afixgd gear24 gt itg aipperand

d d
o focRE R bl aia B L b Bt HR A 5, 20 b Bler 30 W e
dr investefyioRshipinith Uit Yodog udbsrrotaloncit e deg} 441 ¢

is a 10 particul ar advantage of_ the enbodi t .shown
. nCAES (e gutite strpingt basket to ratater Barihbge Rabe 8 if provided

e e e e

uppeis feredo rotate about the backwash tube 28, wﬂ:hout 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

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

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



adj acent the upper plate 22. The fixed gear 44 on each
strai ner basket 30 is fixed inits relationship with
WO fm7832086 ner basket, such that rotation of thecpeszoosshos104
15 causes the entire strainer basket to rotate. Each
backwash tube 28 is provided wth an idler gear 46 at
its upper end adjacent the u r plate 22. The idler
gear 46 is free to rotate about the backwash tube 28,
wi t hout causing rotation of the backwash tube. The

i dler gear 46 of each backwash tube 28 engages w th
t h&alve pssembljeenimprises a cear ‘tﬂiVEt platedds shoaver iadletaikiniFigire 4.

T, [ 4
255 2B 8 AOSAAPE it S0 el o LR
t he2, Kelswidn Rigues 1. eAdiacmﬁhl c&wlaassetﬁtﬁy {rox skbvae fur cldity) is
ngaged with the central drive gear I n operat.i on,

r oPEAvidsd t@rotﬁﬁéh%‘éfﬂw platefil. yhegahye M@eéga%@vrd@@a‘fltw
5 of efoﬁg ate hf&'&ﬁfe Vg%ﬁa%&ﬁ{onga§&ﬁltthgt§‘g&fhoﬁ%‘f ﬁle'v%gl'é ate 50

|nturn remal ni ng strainer
by camsesthe openihg SP_ b passgeearthd 6pemersiaafieatinbiokmmkh tubb QS m

28, | t te the b h, f i on, tp.cCl
2 bt 186 Bt RGBS obelfing 3F (BRmincE BE e phse

as st akkwadhSubé 2¥ 1sct§fénau tofhich mqhmede@eiﬁﬁﬁ@ltue 1&5@@ o\f@e
2007/ 052037 PCT/ GB2006/ 004104 16 val ve assenbly

cohpkveel opergtioncanrdied faparh spriaprmedyles Wéﬁhthenmd@t injthe

10} orBb i Eetn TR b BpPhak S 30 g PRR el it ot
as eadhankwashRubs e length of siaderasieachi backwash arbeliy ofonds

shown for clarity) is provi ed to rotate_the valve
pI af0@01§t9na}rfﬁé{%wé thy opeaingy qr@ %Yeaﬁpaéowwm&ﬁf the valve

t o
F Pl g S RLAP B0 305 RS i ANARiRe D, Ik Ypening
toeqstasd;‘:tbmghtah@rmfel@ end of each backwash tube 28 in

turn. The length of the arcuate opening 52 determ nes
thelenth of tinme that each. backwash,tube 28 is

5 opened, th, gk toprovide Senordin @ odbe gwavﬁl Buctugof the
b?‘@ﬂfé‘iﬁé@s&?x%lﬁtﬁ@&@@@ kil %ﬁhﬁﬁgé‘ h&ldii %émzeﬁ Hﬁ&are bolted
Wth the width in the 10 radial direction of

ar taithe spppatiing? sad thedowneplgie?d. ddetiiedarnare rs}mlvn in Figure 1,
di BIELSL bgén omitted from thie 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,



each backwash tube, the length of tinme that each
backwash tube is open is proportional to the arc of

wd fve7/onesi ng, for a given speed of rotation of p¢hy€B2006/004104

valve plate. This is preferably from10 to 30. As
shown in Figure 4, the opening extends through an are
of 19. 15 In order to providejgupport and rigidity to
the internal structure of the strainer assenbly, tie
bars 60 extend within the housing 4 between and are
bolted to the upper plate 22 and the |ower plate 24,
The ti e AH§ periodof gppration, theditisrential nratsursageoss dhastrainer
OMighteRpl &rppiﬁb{e%e WEOR) kBl 'u? gf?&ic{)rﬁateﬁfi&aeﬁﬁ’ag . Ata
clarity. I'n operation, a l'Tqu 0 be stralned, suc

as pedvatdned pressheedirop thébadkmiash opadfticndis dfititledhousi ng
4, fromwhere it enters the central cavity of the
assenbl y ;ge | i qui d passes through the strajner
screen 3MegRckyesh aperakionds C%E@R@tedg’@,sm%tdﬂdﬁ assgbly to

swh ir?ﬁté the %ﬁ’ﬁ&%ﬁ@k@l@ ¥0 69 'ia{e%ygﬁthg géﬂt%ﬁ gﬁg? %%.1? #23 H8E action

surface o e stralner’ scree
| i opdithds i towsuszl thegntirh eutet paifaveof leachkettaingd saraeh 34topathe

¢ hiactobs BRPeb e A1 07 hoiB 3358 o hsposictabbablsesto by G0 69 foe
PCEA8 o6 (HA0ARM Dl ath 5048 idtited cﬁﬁiﬂl%)ﬂlefhfrcﬁ&% hin@52 thGss

differential pressure across the strainer creens
wi [intojand oubelaliggment with tee ynpiet endgf esth bagkivasintibe 284 turn.
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0 peeatet omthepressumen cietd deyedsdnalrd offtlle hbasinly, mhechais SR1EIllY
to .rotate the strainer baskets, 30 by neans of the
ce ﬁmsbé?nt §F pimosghstic pressumm L hig estellishesra Signifcant presswause

t he@abhda LeMleRh uitid g & @k cg@m cééi{;%g}gé %gfs;i@e@ﬁgﬁe bilet

pass across the respective It or "ho
as b dicxnsdedbbadkwasintuba 38, (B8 effact dfivéhictsiawofaldreFirdthiéquid is

val v ate i.s.rotated,  caysing the arcuate o in

55 PR uRfntie sfaind Biren o0 52 HRgRTkuin Ssetint ohEo B PV tat

ends fbmdasitle RGkWASNbAMBEIPR thélohtsidd and thtd\hel €32 in the

openi.ng 52 passes over_ a, backwash tube 28, the

i ntaslkwashdpbe 3% Sa¢pnd,iliguid surrounding the strainer screen is caused to
flow across the outer surface of the strainer screen and into the slit 32 in the

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

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

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



vented to the pressure in the doned end 6 of the
housi ng, which is typically anbient or atnospheric

w@r@sesmos7 This establishes a significant presBOT/&B2006/004104

differential between the liquid in the central cavity
of the housing and the outlet of the opened backwash
tube 28, the effect of which {g twofold. First, liquid
is 15 drawn through the strainer screen 34 in the

reverse direction of normal flow, that is frominside

the strainer basket 30 to the outside and into the
s| iogasgp Tihg nexfestraings mipgule in theadipsgtionsetxetation) of s wplve plate 50

SUTAYRG N Ha?lg\?'g‘sgl&ﬁ:féed'ncé ﬁ:[efq'iareé é}? 523y ﬁfedvaﬁ& epel%lje gYny §omes

across the ou ace o rai'ner’ scr
i ntintotaligmaknttwidithie batkveashitaisddta sh theireangdihest shown in the

dual -fl ow pbackwash _system.i s establjshedq. 2Q The .
pOPPSBRPATYIEIENLESy therte vegilate & 1spropidag Wil %Sipde gpening 52 of

5t heud 4 bizd that Qﬁ?r oRBHEUGRRN %9820‘%11%? %Esl??ta%&g%%fhl? In

flowis just a fraction of the tota are 0

t héhig wagi ordy ose mednle ulpigoed backwasli at aitimg.r Widegiret], toore than
10% of e total .surface, area. . In ' a.ver

i e PRV T2 bR R LR AR e vejur Bpls e P et ol e
Vendtget kg thateadte Bithredriel straReE ohle ol t&ﬁé\%%'backwash atthe
Typical |y, backwash flow velocities of 2 25 ms and

hi §&82 U8¥®n be achi eved and maintai ned. As the opening
52 in the valve plate 50 noves out of alignment with

the firkgs K tube 28, t backwash .operatj an.
% or that léta ?%EC‘W@?"%%%T azn%aﬁe /%%g%ha% straltting
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PCELEIERRE o/hile 4klivi dudiStrafrs odifis altegbing 4 Wickwashu  18deed,
in the directjon of rotation of the valve plate 50

wi 1S FEGRIeT Bagkginais B heviag @ pertioa of His sBpiapr seepes deing

th - . .

oSJA, BB SOl Bl Bl e o
ac tonyreeeniavgildblgfor efainidge val ve plate 50 is provided
with a single opening 52 of 5 such a size that only

Chi s oy LE e BrEnhOHaPa ATt o bl pathusiem il B

pr el 85 e g oA g SR RS (R ok Bfion of

| amsgléd mategighintthatiqwid beingrstminede Oste therpeessusdiifferentinl across

un (éﬁeer ﬁr%in%? (s:é(r\évgnssr}s ?édu‘é@cf 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 conient may be strained and the

backwash system operated continuously.

The method and apparatus of the present invention, in their vatious
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



same tinme. 10 It is a feature of the strainer assenbly
of this invention that straining continues while

WO ndvwsdsml  strai ner nodul es are under goi ng a PEREBB®BN04104

10

I ndeed, a given strainer basket may be having a
portion of its strainer screen being cleaned by the
backwash cycl e di scussed aboyg, |eaving the remining
area of the screen available for straining. 15 The

l ength of tinme of operation of the backwash system

will be determ ned by thekﬁgeratlng circunstances, in
pawhncéldhﬁfar@ gatraiperh &merxamp 8% removal af hpeticlgs greater fan

|1 986 609 0 54 §1RES LR LABRTESSI Sl ELEIERUHAY also

I‘ al ner screens 1| s
opb¢ applieﬂ in elshei Ruidtdodd hqsakamiprows&rsmuch @as fifirioapipciiding

and normal . operatign is continued. In such a case, it

sd%5h§HVW@§§€éﬂFH&F t he backwash systemwi || operate
|ntern1ttently However, the strainer assenbly of the
pr esent ' :
PrESe 10 RS St ol b Byl AR LR BH S e
Sokdépdmtionf e:ﬁidoslrm;m hdigsidr &}Weﬁmhb pxﬁlﬁnplbmmd present
system, oper.at ed continuously. The and a u
flrwﬁ’éﬁ%@é@maﬂpm%*mtwayl Oth?é‘PPP%; %&emozelo gﬁs"?&s from

as PRl in G2, RERRIH GRS Sy descri bed vi th

erencé to the st nlng fluids, in particular

I|qU|ds. In this respect, straining is to be
understood as a surface effect, providing nom na
separati on between solids and the fluids in WO
2007/ 052037 PCT/ GB2006/ 004104 19 which they are
entrai ned, for exanple 98% renoval of all particles
greater than 100 m It wll be understood that the
various aspects of the invention may also be applied
in other fluid-solid separation processes, such as
filtration, including depth filtration and the |ike.
5 The present invention has been particularly
described in relation to the separation of solids
froma liquid. However, the principles of the present
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invention in its various aspects nay al so be applied
to the renoval of solids from fluids in general

i ncl udi ng gaseous streans. 10 20 CLAIMS 1. A
strainer system conprising: a strainer housing having
an inlet for raw fluid and an outlet for strained
fluid;, 5 a plurality of strz)ner nodul es, each

strai ner nodul e conprising: a strainer basket having a
strainer screen and di sposed within the housing, the
external surface of the S&ﬁﬁ$ﬁﬁ$ screen being in flow
communi cation with the ra rd inlet and the
internal surface of the strainer screen being in flow
conmuni cation with the strained fluid outlet; 10 a
backwash col | ector assenbly conprising a backwash
conduit having an opening di sposed adjacent the outer
sur. f aceA siraihdresysitmaiongtisigt een, t he backwash conduit
and the strai ner basket being noveable relative to
each other, so as to  allow the opening to pass. across
t Hestigince hepsingshavinga iglet forgawthuid pd anseytleg fpr sgraingg) &luid;
strainer systemaccording to claim1, wherein the

strain ket is, 15 rotatable wth respect to the
o RAGly R e o SRR of Che
outer surface of the strainer screen may be exposed to
t REuQRRP bl Fhvid}es sthAGd WeRhn &RNEpdsed ithil e HblAhg She
system according to either of clains 1 or 2, wherein

t Feasterid shnkaastof dlomeduainer sereen beingin flome copaniningtipn withdhe raw

back cqondui t bei ng on r . 20 nore sl.its Qr._holes

" A a5 e ntertl s Qe A sl T Bhe By B0 o
3, cotifi@iréatioh ke thofe Birslgled fluidhRitlehackwash condui t
conprises one or nore longitudinal slits or holes. 21

5. The strainer systemaccording to claim4, wherein
t hibaglwadhraplleetor #rsembly comprising a backwash conduit having an

opening disposed adjacent the outer surface of the strainer screen, the backwash

7]

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.

2, The strainer system according to claim 1, 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.

3. The strainer system according to either of claims 1 or 2, wherein the
backwash conduit is a tube, the opening in the backwash conduit being one or

more slits or holes in the tube.

4. The strainer system according to claim 3, wherein the opening in the

backwash conduit comprises one or more longitudinal slits or holes.
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backwash conduit is a longitudinal slit or hole
extendi ng substantially the conplete |length of the
strainer screen. 6. The strainer systemaccording to
any preceding claim wherein a plurality 5 of
strai ner baskets are associated with the backwash
conduit. 7. The strainer system according to claim®,
wherei n t he backwash conduit conprises an opening for
each of the plurality of strainer baskets. 8. The

ain stem accordin i.ther of clains 6 ar
atfer ef oG] Bt poroping By dphut Wi B ft fRenheh e q
r 3gkiakdsh BhAUNH atlb@glﬁﬂﬁiﬂvaq&mrmmténdmglﬁb&amm@ the
strai ner systemaccording to any of clainms 6 to 8,
weempiate lengthafdhe stramesgcrsen.ai ner baskets are
associated wth the backvvash conduit. 10. The strainer
system rdin re edi ng cl,ai wherein ea .
iUl o G HRELS e R HITE (O Hesed AL aran & Bratity
aP¥ @ﬁ'ﬁlﬁ&e&slﬁétg Qre%%ﬁ?&ﬁl@ﬂﬁﬂ{b ba%EﬂQﬂi dondd®. 11. The
strai ner systemaccording to claim 10, further
conprising a single drive systemfor noving all of
t We st rBicrsbmineasystns acoprding teeclaio 6.t vsheasiadiod biokwyash conduit
backwash condujt.. 12. T strah ere steg1%§cord|ng to
St SRy RAch of Mec Ry Tins DG Ve
assenbly for selectively opening each of the backwash
caondui t
T ol e D e R e RTcih %
c qriatality. of 58ainhleaskéts & avemged stdeatyacowrddhe badkovaah gonduit.
pr ecedi ng claim wherein the opening in the backwash
condU|t is djsposed at a, distance fromthe externa

%g“’ge

(B f ac eFhsrstameT SYstoR AoTdRg Kuqny ¢igdaimg Grtp s lersh
oﬁﬁlregrsfrﬁﬂer Belskides! fesas&f wih ROl Rkt RaPsBui he
strai ner screen rom wthin the strai ner basket and
fromoutside the strainer basket across the external
Suif ac ertafstiiatier systemn a&rordiﬁg &‘Esmy précediityecl sit, avteesin each

s st according,to.cl erein th Q eni N
y (furlrg: comprises a plurahty 0% stralner baskets associate eacﬁ %ackwash
condult.
11,  The strainer system according to claim 10, further comprising a single

drive system for moving all of the strainer baskets relative to its associated

backwash conduit.

12.  The strainer system according to any preceding claim, 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.

13.  The strainer system according to any preceding claim, wherein the
opening in the backwash conduit is disposed at a distance from the external

surface of the strainer basket that, during a backwash operation, fluid is drawn
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backwash conduit is disposed such that, during a
backwash operation, the ratio 5 of the fluid flow
across the strainer screen to the fluid flow through
the strainer screenis from3:1 to 1:3. 15. The
strainer system according to claim 14, wherein, during
t he backwash operation, the2zatio of the fluid flow
across the strainer screen to the fluid flow through
the strainer screen is about 2:1. 10 16. The strainer

syst.em ac ding to an recedi | ai rejp the. .
o T s o SR e S ogiRef B o pisice
f regénsthirer baskedadtosithé EQBInal §RH08 befhRalraief éem. of the
strainer screen. 17. The strainer systemaccording to

claim 16, wherein the opening in the backwash conduit
i sldat  alhei sehieceysfanoaeodrdifg toocl @m0l hywheramthepeningan thd

syrface, 15.af. the strai her sgcreen. . _The strainer ..
S Vet onndh ispeSed Seh Mt di e S s bR Hfkaco
argtahe Qhid e KPERIRDsttdnd: BereBREKWB NI OO Hirbutbth sBfindr
to 10 % of the surface area of the strainer screen.

1gcrepn s isemai hrl:dyst em according to claim 18, wherein
the area of the 20 opening in the backwash conduit is
fram2 o0 4 % of the surfac rea. of .the straine

scheen, TBgtamEostonpcraroin b dHPRLE gty Qg backwash
PrRRRMoAANE kAo Bf t BRI flov ARossRBE kivdsdt serBAl W theiffiid flow
arranged such that, duri ngrthe backwash operation, the

pdhrough thefstrainer sereesi Ingbowciben away from the opening
in the backwash conduit 25 remains operative in the
st.rai ni eration. 23 .21 A nethad of .straining a
I o COmsTReR B B o iperding glad el e
OWpehid@ iPthedaSkwaAhNBhdRAEKEh didkiRYohfiamSe.5 @ D@D mm from
screen to the inside of the strai ner basket; causing a

bab& weternabmtaae of havirpgenseresPeni ng di sposed adj acent
t he outer

17.  The strainer system according to claim 16, 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.

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

the strainer screen.

19.  The strainer system according to claim 18, wherein the area of the
opening in the backwash conduit is from 2 to 4 % of the surface area of the

strainer screen.

20.  The strainer 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 from the opening in the backwash conduit

remains operative in the straining operation.
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5 surface of the strainer screen to nove 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 to a backwash
operation; wherein the nethod enploys a plurality of
strai ner nodul es, each nodul2 conprising a backwash
conduit and at | east one strainer basket associ ated
10 therewith. 22. The nethod according to claim 21,

rein th ackwash oper.ation. .conprises fluid
}Nlagw n W@lr(ﬁ i §‘ir%}5mlgr?2ﬁ'§?%li" Iel?lclg'asket t hr ough t he
strainer screen and into the opening in the backwash
CQRskd thamelid doals frbRWh&Butkide B¥ a dthineEttskéthroR s & kGifiner
of the strainer basket across the strainer screen. 15
23cre@inte theidsite ofdhostrhimy beskesi t her of claims 21 or 22,
wherei n the backwash conduit is stationary and the

trai.ner reen i ed relative to the .openi in
© ek harivesh At hagine sSieBenbE AlsosauriEmy he bl
OfsuFh@ dTeheldkrdifer 3dree LNV refutivt W Bel duYer @firfadd dfahd\@fainer

baskets are associated with the backwash conduit. 20
25cre@inevhneettydtic pedtiondif thy stoinst s¢ragmatijacghiethe openipg in the

backwash conduit . .c i ses.an openi.ng.for each of the
PR SRR [ SRR GRSk 01 o3
according to any of clainms 21 to 25, wherein the ratio
OfyHeliéin tifd 1A¥hOd elbltiyd a i ERSinst hadNeY, casH Meduland
into the opening in"thée backwash 24 conduit and the

f lcompofingladiadkweshewsduihandsatdedshene sxaines haskst apseiated
ogﬁginghin the backwash conduit is from3:1 to 1:3.

27 TR E et hod according to claim26, wherein the
ratio of flows is about 1:2. 5 28. The net hod

acor diThg hQne¥ccBidifd B B2l Wheeln thRCRNAsht diRratioga
of the opening in the backwash conduit is from1 to

1 @otapoises: fhid Soming Gomrinsidothestrainesbasketthjough theatrainer

screen and into the opening in the backwash conduit and fluid flowing from

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

23.  The method according to either of claims 21 or 22, wherein the backwash
conduit is stationary and the strainer screen is moved relative to the opening in

the backwash conduit.

24.  The method according to any of claims 21 to 23, wherein a plurality of

strainer baskets are associated with the backwash conduit.

25.  The method according to claim 24, wherein the backwash conduit

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

26.  The method according to any of claims 21 to 25, wherein the ratio of the

flow of fluid through the strainer screen and into the opening in the backwash
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29. The nmethod according to claim28, wherein the area
of the opening in the backwash conduit is from2 to 4
% of the surface area of the strainer screen. 10 30.
The nethod according to any of clainms 21 to 29,
wherein the portion of the strainer screen not

adj acent the opening in the Backwash conduit operates
to strain fluid passing through the strainer screen
fromoutside the strainer basket to the inside of the

strainer sket . . A strainer systemconprising:. 15

2 oM g RE o dbia iy B M PSR PR
amagiitdsBicohdiit iStffom B@dofitui d; a plurality of strainer
nodul es, each strainer nodul e conprising: a plurality
of strai ner baskets disposed within the housing, one
027t he Thetmethad accanding s drima L6 swhdreio dhe ratio o dows indheut
bﬂgget being in flow communication with the raw fluid
i nf“et and the other of the internal and externa
surfaces of the 20 strainer basket being in flow
CORMUNITER M b M BrdiltoSiny 3 BRInS b Ui 0 WHeRlin thedrea of the

backwash col | ect or assenbly conprising a backwash

c opduing irfhe bativeash gondioid diom & td He kvealdhe spécanrearoidhe
thgﬁ@%urality of strainer baskets; 25 wherein the
ba SHWHEB 1 ect or assenbl y is arranged to conduct a
backwash operation on the plurality of strainer

bagket spgighaihdPReeMBlg/to Fam 2R, WRhad tRfarsd SfahObpihisdk in the

fluid conprising: providing a plurality of strainer
nibdckvessh cendihit istiroa A& 4 ipdithe sudagsrared gighestra@ner screen.
plurality of strainer baskets; causing the fluid to

f t tsi de of h, of li.ty of .
C3Pa: oS mid B S Rhlatas o R Bl Wit foshogon of
S GRERMIRL sérln %&%ﬁﬁeﬁ&h@aﬁéﬁﬁg in3hdIBAck RS k&iduittReateddo

a backwash conduit™ havi ng an opening to nove relative
t straindluidipassing through fhecstraiker saedn Beomautrede the steainer basket to

reby t portion of the strainer screen adjacent
}Aﬁ]gel téﬁioﬁgjeisﬁapﬁﬁgﬁggkmsh conduit is subjected to a
backwash
31. A strainer system comprising:

a strainer housing having an inlet for raw fluid and an outlet for strained fluid;
a plurality of strainer modules, each strainer module comprising:

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;

a backwash collector assembly comprising a backwash conduit operable to

conduct a backwash operation on the plurality of strainer baskets;
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operation; wherein the plurality of strainer baskets
of each nodule are subjected to a backwash operation
si mul taneously. 15

25

wherein the backwash collector assembly is arranged to conduct a backwash

operation on the plurality of strainer baskets simultaneously.
32. A method of straining a fluid comprising:

providing a plurality of strainer modules, each strainer module comprising a

plurality of strainer baskets;

causing the fluid to pass from the outside of each of the plurality of strainer
baskets of each module 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;

wherein the plurality of strainer baskets of each module are subjected to a

backwash operation simultaneously.



