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STRAI NER ASSEMBLY The present invention concerns a
strai ner assenbly and its nethod of operation. The

W@ 2®endd4gl and net hod are suitable for use in aP@l/cG82008/001523

range of separation operations, in particular, but not
limted to, the straining of sea water for use in

of fshore oil and gas exploration and production
operations. The renoval of solid material from water
and aqueous streams is required in many processes and
operations. One such exanEIe is the straining of sea

wat er required, in SFRAINER ASYRNMBLI0I i d materi al

i ncludi ng nmud, sand, gravel and plant and ani mal
matter, enabling the water to be used in drilling and
ot her operations associated with the exploration and
production of oil and gas. Ot her applications for

st rai NTiGprbat MUntidAR oRtLAIY Rehir 4RIy ROEGEHOA bEM
subterranean well's, including oil and gas wells, the

C¢R§Eﬁﬁ1i0ng Thp dsssmblyf andanéthed e suitahle for usmines wxdeurmge of
g z?r%tldarp peral gﬁolilla 1}4 V\ﬁltcg{ar bup itk datI n@lr ?ra%%l(ei{g%f s&wa ater
rrse Fe Stralner Scréens I°Ng “acr oss

afof Lisel idl ofﬁfsﬂwe Dﬂtahd Bs expl&asal armrprGMunbpaaﬁmen an
inlet for ram;fIU|§ an outlet for strained fluid,

the fluid being caused to pass through the screen. In
a S| rrpTh@ rewatilgiselid wateriahieors tyatdrrad agegove streansdnds

€ _0r Vess r Qug h the,flui d. bein
SPRRER e el ARE oot O OBt s o
Odea AR SRR Yin okder lt@rdﬁ’(b@%olﬁ@nﬁfdh@h@eluﬂhig rBiid, 34ri¥e pravel
material 1 nto one or nore baskets or candles. One or

ravdelang and prigrebmatierenabling thearaido e s chinglrlingsand othe
pcﬁ)%}’dt %ﬁf stB&thﬁ Rah&%é ?a{l&?axﬁf npcréhltﬁafog\;%ﬁv ofi gf%n gﬁ'her

t vo e ves or co
mppheamms fcscstramlm’gahdudeaihe |cl£anmga>|f metkr produlbed ﬁonne en.

accunul i on solid mate causes rease
{eﬁrén?ﬁn e?{ﬁ lélC oglcqnggs pieds, tLe cleanslng an(i1 purﬂ'%at?on of

aqulfer water, river water and estuary water.

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

vessel or conduit.

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

screen, in turn reducing the volume flowrate of fluid through the strainer, leading
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screen, in turn reducing the volune flowate of fluid
t hrough the strainer, |eadingto reduced straining

we@edosasancy. Systens and procedures for renovi PGI/GR2008/001523

solid build up on strainer screens are known and
generally conprise reversing the flow of fluid, such
that a fluid, often a portign of the strained fluid,
i s passed through the screen in the opposite
direction, renoving the solid naterial Such a
procedure i s kngwn in the art as 'back The

stprr%filﬁ@# st@%méﬁffmwaﬁvve%mprgé@uys bféﬂé’tvéngctéﬁa?}iq
a\ﬂgld t(lngpftra I1%f' dﬁr@éﬁg\é}@l&o%ea SI n%)f]cérlsl%‘ﬂrl% r%gér}sﬁlg he

entrarne rrs. In t
clitewy bffivid! sush tiee atfluid)edteh e peitivel tresstratrivd flvdd; kpasbed

assenply is sim./larl | e and st.raj, ght war d

BB e sgheeh e Srplsi oS AmEHnE tg SRl mAri). oSuch a

?T@&éﬂﬁ?edis kh&&n RPEKWRSE ‘SARWEI | TRE SRARS shfemPEREBNIT Y-
is is particularly the case when it is desited to

mmm@cs asdparkeeesduis qui euttst for rpmovmg thedfackvashsflwidiané the

I t he i nder..of .the
SRR doid Wl 1 b sind B Slef Rk SR PR le e
eedintsdf6r@] the badlasdsh issembboil dingildrly sipieta@d sirfightfSrvard
condui t, haV|ng a fluidinlet and a fluid outlet.

Jdenigvar, WheaHNeIS samplex sap@ewﬁ%blteé@rwplﬁéw the backwash

hggtglglﬁé%:r\é seb ﬂl g&ﬂ%l@ﬂ@ Oﬂflé f5'part fcgla?i Stﬁe,r %a%g‘ v}ﬂfzn & c}y 'dgsued to

Faw t
feeadudy aaadekwetsh cgele bn&lp’oﬂhcﬁﬁrf th:amblu&.r aé“sterrﬁaily;e:durel sulld | s
via an o et header, By the operation of

Q%ﬁ"n%gdl?earf@amﬁw%é&eéﬁ&mmﬂébﬁef?r &ndl e may be

i solated fromthe feed and outl et headers and

conne B%ge kﬂé&ﬁ@ﬂaﬁg‘%&ﬁmp%&& Hw‘gk Bésﬁérfﬁecﬁg% 19Bgat9<'i & i

header y means o I ¢h a
passethdui, haeugrasﬂuldlmleatndmmm& bouucgh Stifeealsﬁmlacasr&iuus are

candl e to renove solid mat . and cl ea strai ner

<onssted Py by FespeRvE REBande ety i sSge al By hesderS! [

HorRROGRRon! BWCANRStted Yia a%é@hé&ﬁelt DRalt QR |6a1?cﬁ9|

val ve darrangements required. I'n addition, the overal

a&wrﬂdl fuid soemiovsd wameloatétheader! Bydle m@lralm, ofappropriate
va vaegl Veaag}tl atgagng\rh c%rrl]dlte rr]neay \é&}lscllﬁgcli frontBE Feed and tou’ﬁlet headers and
connected instead to a backwash inlet header and drain header, by means of
which a backwash fluid may be passed in reverse direction through the strainer
candle to remove solid material and clean the strainer screen. It will be
appreciated that such an arrangement is complex in terms of the pipework and
valve arrangements required. In addition, the overall assembly occupies a
relatively large volume; a disadvantage when the available space is at a
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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cylindrical strainer candles are nounted in a single
vessel . In one particul arassenbly, the strainer
candl es extend longitudinalky within the vesse

bet ween two supporting plates, each plate having an
opening in comunication with the interior of each

strainer candle. An inlet for raw fluid is provided in
oAsecreiy, the sirajaencandles eXth’e‘Pé&‘WdﬂlP?éIYr‘ﬁWl? thei vgssel betwge d

o Mg B 406 LSRRGS HPoSHRRIE oRl A Rafii
(e BB FERRg AforRRit

each ca |s coll'ecte
fmwmoaobemli striieercandle e A nankt fc&amesﬂuidm pv@sdeel inohe endyof

an appropriate outle Solid partl t he raw
fihe vEsel, Whegby thedawdliid Reapsedds %&ghﬁwfwcm
Sstubﬁ(')r'ﬂ ?fat&ﬁﬂqht%sthe Pora¢ Emséanémstsermne& IRV b SlEL tddFrom
clean the strainer candl es and renove the accumul ati on

ofrowl thel CM®ranellleaVEhth|ewssssl Ml@btanfappmrwth outleic Batid h
]
R S R R R T

in order for t he backwash operation to be conpl eted,
the enk ibh&wRE §f§termﬂ§;§robﬁe& A QBarOhE strdiRG-cafiMled AT BMBTe

backwash assenb lies the backwash procedure to
ohe agunséationaif seludr maweal dantdIsasplesitiotms thesbagkwegsht dystem

SRS NERyoR gf il e Bop i pe Vool pd fErnatie ©
baa e sHo6end UintotddrToOie beékivadh obp&ratinE®IR| complted) @K

wash conduits are brought into cooperation with
sunsieevespal anust baiakenr ofdingl es and cause fluid to flow

~along the interior of the candle, renpving the

d fluid fl
sccumL SRl b, TR, o SNERH Sl b e
r @l sk @FallpaiePcdids, WRild@atifs ffﬁ@eﬁhﬁin\ﬁ%e@nﬂié@ 1rb%@m@>ﬁh

conduit and the end of the strajner candle an
pFhsrfasten qoaniiseshbackarash Baserbas having onsi aegre iglatablehe

backwash conduits in one 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
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
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
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avai l abl e from Petreco International. The system
conprises one or nore cylindrical strainer baskets
arranged within a generallyycylindrical vessel. Each
strainer basket is provided with a dedi cated backwash
assenbly having an el ongate backwash col | ector head
extenditng the | ength of thelL respectjive strainer
DIESHESHYE ST @Pffk@g t bire dsefothipdicrawsises asylekorgrplgrality of

psl,lb’t'é abj aE t Bfe iRhRLar cﬁ(fl?ergtray%? bhﬂ(@ﬁﬁncﬁ ﬁ& o £ daut he

strail asket and connected to a bac it in
tlbaeki&asikcmdhlt asthe bidkyvash assomblyatlh @peratibng, thotdllectoohead is

head ted wthin the strai basket so as t.o
ot ViR FO AR BRSS! S I SRR AN SIPGP Path 5Rse tsrinkste
bﬁﬁfﬁ@é of thB %asﬁ@@ kT}%SJ&cE\QMLUOBdﬁ@ls%W ahQ)uﬁ@t R Hdusdd

at reduced pressure, typically by being vented to
aNTATSYTEh émlcca Ip rbe!sbsmge/enfcématn@sphqmcd)rwsml eausing flued wishin

e Biopisn o sgfec Finedf Mipet Pk PR R b s

dhreighi ltmsutameﬂ Bagked infthwvérde Biectiof¥d ASmadfidGERtthd Reion
coll ector head, as well as across the inner surface of

taskacent the peliecips drad as pall g agosasatbe ingigt swikace o€ thewsirainer

%Sf(tgeéﬁ gpse\gvaf %511(?5%%08% ttﬁ@inﬂ?xr sugﬁ?%(% th’gél a1 er

reverse an ear e the
alfaskameemtenmeddbwséxemephd)wshim flaidflgle. st r ai ni ng
capability with a very high backwash efficiency, there
is a need for still further inprovenents for sone
speci f Whilaghs aferameniiened systera psawidasri igh steriiagcapabpyy

SRRy o XSROIHHERNLY Bl R A IERR DS
defpesainientsfor aphadpecifictapplicatianofahe stdiBing RoRpish dloe

the o eraII wei ght, of the strainer unit needs to be
rSameke the sy stamrarises danaier 21 gsatpen easably fargachssiramee o

asag@etofwmertﬂis% Béhe Pl Sk EephabRe thefdhie cHelimbBnds WHR the

overall 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
the vessel to be decreased for a given straining duty, reducing t_he size of the unit
and further reducing the overall weight of the vessel, both empty and when filled

with fluid and in operation.

It has been found that a most advantageous strainer system can be
provided by reversing the direction of fluid flow that is commonly applied in the
art and employing the backwash collector arrangement of the Metrol® Sea-
Screen® Coarse Strainer on the exterior of the strainer basket. Pending ‘
International patent application No. PCT/GB2006/004104; claiming priority
from British patent apf)lication No. GB 0522417.5 disclos.es a strainer assembly
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cont ai nnent vessel could al so be increased. This would
allow the dianeter of the vessel to be decreased for a

w@eooem3mdr ai ni ng duty, reducing the size of theCuGB2008/001523

and further reducing the overall weight of the vessel,

both enpty and when filled with fluid and in

operation. It has been found that a nost advantageous

strai ner system can be provided by reversing the

direction of fluid flowthat is commnly applied in

the art and enpl oyi ng the backwash cql | ector

g Ay bﬂ'ésuwgharveﬂg(ap)m@ r ras dlgichand) ancoydle s for

S_sttxragiea §luif s &ﬁﬁe??ﬁsﬁ?t’ HaVin gf sttljaﬁlels L&dnnild (Ifi%%geﬁf within the
ng | nternational pat application .
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t ent . i .. 3B 417 d o
RS e RR T S o M Sl STt 5 el Rty e g
affovl BbRmubRatisraWith ki GradRd fRIH Qitet; @t bakRWasht doftb&ief
fluid; a strainer basket having a 'strai ner screen and

oﬁssqmlslﬁ @omptlhlna atbaekwash spwdyit ltarvr@g@m@pmag disppsedndjasent

t Eg oﬁttg{ S‘ Ir ace §ﬁﬁl grgmgre Sifp tﬁlxe .fkf?c con ru;gtca%ltglt ep st\{’gﬁrtéerr]
Hakkdt lbefng&‘m‘d\%@ﬁle belhting: to T&acfH SHere ﬁfrzimalauaw tBdlopdniiny foljass

. strained fluid outlet; a backwash coll ector assenbly

AskAss thei exéeraalisurfReref e BrensT 6CTRAYI ng an openi ng
di sposed adj acent the outer surface of the stral ner

bl mg. MsVARESSERBD, LY OhamiadI8s B GRWAGh B8R Rl

tspecifp@itn@dicompasss aaeheally Wergicakt ﬁfzﬁh@hd swsélaﬁeloaimg he
strai ner screen. The strainer assenbl

Fﬁ@frhmizoble/d@@mgwh%thg NesRl may bee@réﬁqte&/ q{hwban vertically).

R GPLLEh PR AT PREN PRES e vl

tisdmblpeomessieg alpihyalbty ob Btre&ﬁﬁrenbdi)dd’se IEattstrainer module
vertical l fluid

FOBANGER R %ﬂﬂ%o rLaﬂksfa&Pﬁgn %%oglgtgﬁﬁaaaﬁ%%sgég@eﬁ%hy

GRAMA ﬁkaﬂ&r%amew&*eh&wmeauléwaglﬂé%hbﬁ@@al k&% badk@@bh, while
strainer nodule conprises a plurality of strainer

she Kertiseranstilhin apsmtion aStrainbd Hkidakdvingipassedsthotugh the
strainer assembly, is directed to an outlet at a first end of the vessel (the lower
end as shown in the figures). The second end of the vessel (that is the upper end
as shown in the figures) comprises a valve assembly for selectively operating the
backwash system of each strainer module, an outlet for the backwash fluid, a
gear assembly for driving the strainer modules and a motor for driving the
aforementioned componeﬁts. Backwash fluid leaves the strainer housing
through an outlet in the second end of the vessel. As noted, most typically, the
assembly of PCT/GB2006/004104 is arranged such that the second end of the
vessel with the valve assembly for selectively operating the backwash system of
each strainer module, an outlet for the backwash fluid, a gear assembly for
driving the strainer modules and a motor are disposed in the upper or top portion

of the strainer assembly.
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that the strainer baskets of each nodul e may be
subjected to a backwash, while the strainer is stil

the strainer assenbly, is directed to an outlet at a
first end of the vessel (the |lower end as shown in the
figures). The second end of gt he vessel (that is the
upper end as shown in the figures) conprises a val ve
assenbly for selectively operating the backwash system
of each strainer nodule, an outlet for the backwash
fluid, a gear assenbly for driving the strainer
nodul es and a notor for driving the aforenentioned
conpo s%me?F% Hfﬁ??)(ﬁaio% 216%%% fiRa t@%ﬁé ng
throug an out In the secon end e vessel
mﬁrtamuarlmsﬂl inythe slazhhqr oftfhigdsasgentpdwarcéa Watet RO B 004

104 is H h that the eco ggend of. the. es e
WPFESTadon B VB Tingd spigrTngan Seflacn (e PdssEem et oilanche
bagknesn }Wv%fnllq{as @84 beeh fRindSRat @%ch%larl@réoﬁhb‘iﬂ:tet for

t he backwash fluid, a gear assenbly f driving the
sarraaperaent b thel geserahsirainarasssmby ef REE/@BQ@%/IOM t0decanpper

or_ t. rtion of .the strai ner assenbl rainer

ot BRoMH ARG B s DL BBl 10 8 BpRERa of

Pphdd 4 dheadttaihenistallaflod tobesdcheve®r of fluids, in

particul ar sea water for use in processes f or t he

drilling of subterranean wells and the production of

0| | arﬁslccgecbng toes Bifst aspectiadilespresent invertiong therenie rovidadrid
cul arJ conpact arrangenent of the genera

s‘“tt‘iag‘ieh% ef&éf r?Bf}P;?S " PCT/ GB2006/ 004104 can be
provided, allowing a particularly efficient use of

mat er i Akt hoQd Kaitdd PhirseBil lsﬁmwma ?écoﬁdn@ncﬁsdrﬁb@ @h

installation to be achi eved. According to a first

aslsefor rof ﬂturdeaqdra@semltet fon yieaingdbothyid; the putl¢tdopstrgined dtnidy
t rai ner ri.sing:; st.rai ner housin
Sbe?\ﬁgn By S? Fb bﬁ% %B?rin% Ogﬂlﬁ %gussué%’ond end por ? i on,

an !nlet for raw fluid and.an outlgt for strained
fluida dehehepHhdkel hdvitg £§tfaer 86teéd sHdMisposed within the

housing, the external surface of the strainer screen being in flow communication

with the raw fluid inlet and the internal surface of the strainer screen being in

flow communication with the strained fluid outlet;

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

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

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

housing; and

Strained fluid, having passed tPCDGBR008/001523
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W@psdsspbsed wit hin the housing,

bei ng di sposed in the first end portion of the
housi ng; a strai ner basket having a strainer screen

of the strainer screen being in flow conmmunication
with the raw fluid inlet and the internal surface of
the strainer screen being ip flow communication with
the strained fluid outlet; a backwash coll ector
assenbly conprising a backwash conduit havi ng an
openi ng. di sposed adj acent the outer surface of the

st r ai rEivedneags for meydngona@fdinbacknash condyy apg thestiaiieher
%%ﬁ&trelﬁﬁventg oﬁ?‘éﬁ(ﬂﬁéretﬂ'e%lrl@g 'nYe%ng Qelﬁégﬂg(%ea% hesfﬁst%ﬁdt 0

opening to’pass across t erna surface
ofortibreofsthe atraingr hvasiegn; a backwash outl et di sposed in
the second end portion of the strainer housing;

anddri ve neans for nDV|ng one of the backwash condU|t
and t hEhestpiehassephlykafithe piesant ireertipnopre vidpoibr sienifiopat

dv‘éﬁta?@ﬁgtsa gh Q&f&@e%pé%hsogqtrhlﬂelt Qechichi be g{i‘rﬂalﬂ?([ @vhtﬁﬂl Pf

e stral ner housin ai ner assenb
pglesemtlt valveabf hxliuspfgoﬂlusl esluting the gverdll mwanda\dmgmtcffglme

that .a hi ur ea of strai.ner screen can be
S R GOt b e, e aemen) o dHpPrasen et g, Provides
redy %ﬁ&hl éﬁ‘ﬁacﬁ%%}ﬁh&wﬁ'tezt% HRAEHheeED us Qﬁcr&d%ﬁagftﬁémﬁﬁ%k%cy

assenbl'y. “Further, the arrangenent of the present
i ofitbtbaclwagh eneratog. flbis ia tmarrydthzcgﬂiebmd@h@hwfdlqawﬁlm e

b S50 RS B RS o B A st
taken to clean the strainer screen, maxim zing the

tinme ayahd ablifr fa%’émtbt}eotsthfs%'sﬁlécﬂ of B prdient!ih *Ehkibn, ih BohtRat
strainer assenbly of this aspect of the present

| tovkastiadrer assnmbbmfr%&T/QHQOOWQO%kMath@éJaclawb wtlet inf
s dis

/004104 0S at
(ePeSRE bt et and e SFPAT RO b i g T EmRREE Ve
nfﬁﬁﬁﬁg fhebaslvaéh BEnduntandaakineshaskaieldiive RtheShbthbn Rather,
basket rel ative to_one another. Rather,
the outlet for the strained fluid is located adjacent the said drive means. This
allows for a particularly compact arrangement of the strainer assembly. It has
been found that arrangement allows for the strainer basket and strainer screen
component assembly to be recessed into the housing or vessel. This in turn
allows the length of the housing or vessel to be reduced, compared with, for
example, the specific arrangement shown and described in

PCT/GB2006/004104.

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

installations or assemblies, for example as a retrofit.

t he ext er nal PEUIGB2A®8/001523
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the outlet for the strained fluid is |ocated adjacent
the said drive neans. This allows for a particularly

W@ apas9nlr r angenent of the strainer assenbly.PCT/GB2698/001523

been found that arrangenent allows for the strainer
basket and strai ner screen conponent assenbly to be
recessed into the housing ok vessel. This in turn
allows the Iength of the housing or vessel to be
reduced, conpared with, for exanple, the specific
arrangfnent_shomn and described in_ PCT/ GB2006/ 004104.

I n addlhe siginer pisemblynfribe pragens iyrytioy mey ke pyedge ftrain any
| h:QN: 4l I, 3 . ..
GRG0, HARNEE ety LpPRE P dB1 TGP sBhiny
odf viptgreand raljuefus 8eahd. g ona spezificadpplicationAthe assinitdy yf thby
bei ng conpact in size and nore easily adapted t :
PR FyCRURs ARy %ﬁ_%\iaaﬁg?wwé)e@gﬁmﬂdyn dre SREipg ekspprater,
'rrigg)i%quch%] séOwReS for ?rﬁé&foh%t%ﬂ léhtuﬁ@ér Tofuﬁa f&fatatibH during an oil

ylng existing strainer i1nstallations or
asdémighs poduétom apeeatiphe as a retrofit. The strainer
assenbly of the present invention may be used to

strain any suitable Iiquid. However, the assenbly is
parti ci &Qtpiawet the backvgsh eopduaiandithe Hegingr baskebi® and

a&ﬂb‘@%ﬁfwﬁﬁ ?&?E@t 1o bk SHother PERE 6&0%%&9&311‘33&59{} bel eﬂﬁnlged to
assenbly o e present 1 nvention nmay advant'ageously

[t reoysibbey @dthi the streenartbaslienbeing tikeds eldoweneeyin ai preferred »
particul ar,sea water, for injection.into an uynderground
FRORRATSN, W Tgera 1o Aol 1B i o sty Wt respect
QB ShAbdcRWast ¥ondek ShAGRVRiccdsiife PREONASIthE B bikrfRBYS the
the strainer basket areé novable with respect to one

atreinge sereenpay be kxposed odhelopeningdy threbagkwastyeandus. be
novabl e, with the strainer basket being fixed.

basket MedbesGath Endiif Fgw ke iy Attt o PV gk hohanne!
r<BRG it f0P tHeBarBRSHKYBHA baknALh Ii?ui%ﬁﬂ eYen$rd 8 S6lidke

portions of the outer surface of the strainer screen
rragoped Bapdbesiraincrispreenpetif ity strainen assembkies freatoedui t .

and/or disposal. Preferably, the backwash conduit is a tube, the opening in the
backwash conduit being one or more slits or holes in the tube. The slits or holes
may take any suitable form. However, it is preferred that the backwash conduit
comprises one or more longitudinal slits. Ina particularly advantageous
arrangement, the opening in the backwash conduit is a longitudinal slit extending

substantially the complete length of the strainer-screen.

The strainer assembly of the present invention may comprise a single
strainer basket and a single backwash assembly. Alternatively, a plurality of
pairs of strainer baskqts and backwash conduits may be housed within 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
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The backwash conduit may take any suitable form
provi ding a channel or conduit for the transport of

fromthe strainer screen out of the strainer assenbly
for treatnment and/or disposal. Preferably, the
backwash conduit is a tube, ¢¢he opening in the
backwash conduit being one or nore slits or holes in
the tube. The slits or holes may take any suitable
form However, it js preferred that the backwas
cHFIgEMeRioing braevash gandsit %fe@%bbﬁmrm ARPPEING gr each of
ous arrangenent, the opening in
?ﬁébtacﬁgagﬁrcongﬁgéﬁP [ [

I's a longitudinal slit extending

substantially the conplete | ength of the

st r ai NEle sloraéignof stramef baskets mayamnahg@d iafany beitablesatiein
i nvention rmay conpri se a Si r% strai ner bag{ket nd_ a

sHRpIbihE Raswesh cordint) frostg ?eéPYFai“F%FVemds rlﬁh%ﬁma}lty
obf sﬁ%in@? bikeS {4 B B?a[ng@@féﬂlg &F’ndqﬁs KYRAsIE e&ﬁﬁitt $n Y
be ho se

used wwthin a sin However IS an
awmamhea@mlmhmt atmaaoqm eﬁmate 1sm¢emmcd)b|y t}hassembd;y n@k will be

ckwash cond an. servi.ce a ural it f strain
Paeee In Gl ds s heminafibn 1S aga et At s ateR Ay
ASRRAVAUSE: a\@'sérﬁblk he bbampMged CaBeAht badkvask €5hdu1t and
anar r angenent backwash conduit preferably

cﬁmb@@e@melepmwﬁomglefao@th@ach of the plurality of
strai ner baskets. The plurality of strainer baskets

may be arra ed.in ui tabl e atte und, t he
baclwall B L Sraincrbatkets reogrd goupd s Farkrhicenduiy
tllﬁ@y pé.r?r d’éﬁeﬁdﬁn@ﬁ?&{ th@is8 an® BereRlusation oFeheAifanieBAkkets, the
radi al [y around the backwash conduit. In this way, t he

nbaskwash mmdunmth@hwpmc and e dutupibe @etfyrmehle Ia@elémlay, the
S oL & d reing fte hi s
inther of 35S HaOR ol BB St blonS R SR aBwedy +
asondii may réhdedraRi R |t@Y@dItth@s Bwnefotulitethbeeﬁmmgexﬁandw t
and strai ner baskets relative to one another. The
repFBRSISingTam 24p Ashraipgsaskats iy pagtigéarlyAdyantageons with 3

b&&‘ﬁi@%&k@&%’&héed radially around one backwash conduit being a preferred

arrangement.

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

plurality of strainer baskets associated with each backwash conduit.

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

conduits with respect to its associated strainer baskets. In particular, a preferred
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may vary, dependi ng upon the size and configuration of
the strai ner baskets, the backwash conduit, the

t he nunber of strainer baskets that nay be arranged
around a single backwash conduit may range from2 to
10. It has been found that gp arrangenent conprising
from2 to 5 strainer baskets is particularly

advant ageous, with 3 strainer baskets arranged
radi al | y around one backwash conduit heing a preferred
aFSeInf pemprisesiesingle dnyesrstem or mexinga)l of tg1¢ siraingribasksts
SEIADR 10 AR A HBRIRH BRAHN AL LGS AEMRR ystc
condurt allows tor.the present invention tdo be apptie

i i3 peoviddiuihalic fyspermigmintiontafttbe straindrihousing t adfricastrths ystiet flor

y be epyisaged conprisin plurality of strainer
Db sireised Huidh The dEive SYsismb Rk DF GO BA AN R ESHEIR tNsand

afhd GAR1syORA i bfe@éraﬁg_p?@\%&e%tw@% Rt 186kt bilsiti®he housing
backwash“conduit. A Single vessel may house 2 or nore

sancrconnehiddete. thedrvessyateyhy esitablesitive shafo npritabéssmators for
pl ural i tM f. strainer bﬁﬁ(glets .associ atded Wi t h ﬁach Lab]
oBEKRReHRe R AP ematte Jell NP WA Y it S riaciatly ayiaple:
nodul es of the present invention is that a single
drive ﬁya?lﬁﬁf&gf:ﬁ\@ R&eRihARAEH all Ws 180 YisiHpISR& sy Stbml dS/alves
backwash condul tg wth respect to its associ ated

sinrthé baskwasts ksserably) m qudertto perifenm tha backfashropdmtisr nbksch

c rise ingle, drive systemfor nmoving all of the
s%%eﬁg?ﬁ(ﬁgslaéﬁa 1°|“Ealr’af‘fl?{ emi; Ml Arraneem Ibtc‘#lwsg:fl%sgdbackwash
ClhéiHbdforePtheigdedtbIRBRY @ombhicsa PHIV Y SssEniblyefot befedpivelyi ded
in the first end portion of the strainer housing,
aeljeatngrrach pithe backayash gpnduis tasinititea Bagkwask) operaorgior the
syste ' 1S . e
YR ETOIRUAS AR St Iy BBl SRR, RES of Rifestfied
ouil%d akserhble aRogisemBeraindfiteonnected to the drive system
by a suitable drive shaft. Suitable notors for
powering the drive systemare well known in the art
and coRkfeenrening iy thpkackwashassembly afiytie@rangegetoheagpiglose

| t%vtﬁp&iltgpsu?falcg X\Fth]:: Q{raigerssicfggh 'o{" {h% Qesﬁ%éﬁ\%@tﬁfney Blls‘kgé In this

way, during the backwash cycle, liquid is drawn in the reverse direction through

- the strainer screen, thereby removing the solids trapped on the outer surface.

However, in a preferred arrangement, the opening in the backwash conduit is
disposed at a distance from the external surface of the strainer basket that, during
a backwash operation, liquid is drawn both through the strainer screen from
within the strainer basket and from outside the strainer basket across the external
surface of the strainer screen. This combination of both through-flow and cross-
flow liquid provides a higher cleaning efficiency during the backwash cycle,
improving the straining capacity of the assembly and shortening the backwash
time. The opening in the backwash conduit is preferably disposed such that,
during a backwash operation, the ratio of the liquid flow across the strainer

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

I n parkCTGB208/001523
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in the backwash assenbly, in order to performthe
backwash operation on each strainer basket. In

w@aoosilgd4btr, in the nodul ar arrangenent di SCcusB&UGB2008/001523

her ei nbefore, the assenbly may conprise a val ve
assenbly for selectively opening each of the backwash
conduits to initiate a backpash operation for the
strai ner baskets associated with that backwash
conduit Details of a preferred valve assenbly are

e nafter The opening.i ba
éFﬂ?F 2. ﬁaﬁ osehigys By dhf QRSNIE 1y ‘w@ 3%@ out er
f t f
Sﬁféife%@y &la &15%{& dl'f %xlotﬂ'ﬁﬁjst& ﬁ@.@rharg frJnli‘ the eﬁt%gﬁﬁ Eﬁﬁfé;cﬁ of the

strai neér bas 'S way, ring the
cyminer sdreeqlimsré particudanty frnmt(hE toeiz@rrsmfrdrrrthc txktomal surface

t h.the strainer screen, nov

e SRt PR REB Mot OB sqUEtRtSs ihfinter
AiRfi®stF@h. ar rangenment, the opening in the backwash
conduit is disposed at a distance fromthe externa
surface of the strainer basket that, during a backwash
oper atThersize afdhs tnpein'mgdn dlverbagkwinsht dmnduigmay lbe selected trer
screen fromw.thin t rai ner Kk and,.from

o G et i g s it WG PAILAGHET i B upon the
SHity Béfg pérfdrhReds M@é@@l& 1€ AT tHdenkR TR kA RWa B
bot’h t hrough-flow and crossflow |iquid provides a

tog#it isdrasmfilrig 181% o€ theusfactareanef thtretrairarlsorzsih myrel e,
'spnqpf'é a‘él ngo%:ﬂ)hl fc’ %R%s%rt%@é‘ gre%%)f 81e S rlglf?lﬁxa ssc??e]e%tblhg and
backvvash condU| t | s preferably di sposed such t hat,

duri ngt & fReekv@ it GRBadltwARR cohdift Jaéures &y mﬁnbﬂ ﬂ#hgn of
fl ow across the strainer screen to the Ilqwd fl ow

tthe &iwgmﬁrtsw@elstthuﬂ allewingihe arpjoroportiamnefha sareentto dperate fully
qﬁ&ﬁeﬁﬁﬁlnﬁﬂéﬁtl 1¥aD ufd P{Jgragﬁ' \e{)(r?i% \PAsﬁ c?xtns]ult a(?%?lgr'ﬁn soﬁlan

flmmﬂhéekt@rléﬂslﬁfaﬂmfﬂhemr&h&setgeﬁr nal surface of the
strai ner screen, nore particularly from0.75 to 3.0 mm

fromthe external surface of the strainer screen,
dependihsgtrainenasserablyimay byfarrangedsgich dhas et strgindig functioreis

ispclp%gd Hr%ﬂagtic%tlarr%ﬁgi‘ner basket while the backwash operation is being
conducted. Preferably, however, 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.
The ability to carry out the backwash and straining operations simultaneously

using a given strainer basket is a particular advantage of the present invention.

In a further aspect, the present invention provides a method of straining a

liquid comprising:

supplying liquid to be strained to the interior of a strainer housing;
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The size of the opening in the backwash conduit may be
sel ected to provide the required backwash performnce,

performed. Preferably, the area of the opening in the
backwash conduit is fromO0.1 to 10 % of the surface
area of the strainer screenjp,nore preferably fromo.1
to 4 %of the surface area of the strainer screen. It
is preferred that the backwash conduit obscures only a
m nor portion of the strainer screen, thus allow ng
the ne§agpingdieliqyid withindhe beysingrfopassisep deowtife of 4 n

t he . L oui :

ek DRADL A o sifhorfhth Sl of B8 bR ASEbL e |
ofiqutidhpassing drame thesnsideof thd bteaisdribasket to asswhebtisposey ibe

arranged such.that the straining function is stopped
f t%{‘%ﬁ%ﬂr??lb?ﬁth?ﬁ%‘fsflﬁ’ner basket while the backwash

operation is being conducted. Preferably, however, the

bac kme&ﬁsiggg%ggﬁwdsﬁ c?x?]c[etﬁ‘{}%%glgsiﬁct%fehftﬁgtgis ALd dAGhckftGhe

backwas eration, portion trai ner screen
acagr sirfaca dafttbe stppdmdrsgreemtat thevdutatine $dthe @uttu istrface rmd ithres

operative in_.the strainin eration. The ability to .
oSt ssieer: bty Mol BF SR giesn atiacs fie opening in

SthEBhJKASP B& ity sutfecBedtb WAcRWAsh IpefatiBR PERfucing a
particul ar advantagé of the present invention. In a
fhackwesh lapwdict , the present invention provides a
met hod of straining a liquid conprising: supplying

liquid ta b trained.to the interior, of.a strainer
hodel s ng e e bran oy o Aot rin g fiporsd Bdss
fdeo8d A RHicH fehOhoingt I ai ner basket through a

strai ner screen to the 1nside of the strai ner basket,

the liquid passing fromthe inside of the strainer
bask et whaeiartheodrivecfor thosimggbeibackwasH carsluiteeldtipototthoouterf

SIEA S SRS, S EAIBSL, ALy SR R i

Sidudinger screen to nove relative to the outer surface
of the

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

strainer basket.

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

backwash conduit is from 3:1 to 1:3, more preferably 1:2.

depend in part upon the duty bei ngPCT/GB2008/001523
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strai ner screen, whereby the portion of the strainer
screen adj acent the opening in the backwash conduit is

waupased to a backwash operati on produci ng aPGECBMNHSM01523

i quid; passing the backwash liquid to an outlet in

t he housing di sposed in a second end portion of the
housi ng; wherein the drive fpr noving the backwash

conduit relative to the outer surface of the strainer

screen is provided fromthe first end portion of the

strai I ng. As. noted aboye, the strainin

oper at| Breae o e AL SR DY e ey DRt cle gbthe

Qitrlain®HB&RES WHRIDMANalSo MbVES: & di@tlonary. HASK&ler, iHRWRMBfred
preferably, the strai ni ng and backwash operatlons are

ctbattthmb@dm@&n@qndné g $tgticnery andghe etrnirarseriepeis thawgklaelative
he bac 0 [e erably conprises liquid

F %w eﬁ&@bﬁfhns g (mgd?ralner basket through the

stralner screen and |nto the opening in the backwash

condui Moﬁ%@véﬂt&’é&bgsli | oMad tyf df%ffhﬁ‘l@f BRERAE atdBseted Q'ﬁh

of the strainer et” across the strainer screen,

~ dhe bapksvash ednsivé. Prefeablyathieypackwash canduit esimprises ani @mnufg

'gggwgo?q{Iﬁﬁghhbﬁkmééﬁ}ﬁﬁkﬁscreen and into the

efl ng Uit and the flow of |iquid
across the strainer screen into the opening in the
backwagfe £16futhé opehird lanh&bakkwasmeo%dumﬁmﬁ oeff @F @eYof
1: 2. The backwash conduit may be noved rel ative the
ghe surfree amerod dre sofainehecreans gioneprefraaili frombhil ¢t 4 ivapf tieso
.onar However, it is preferred that

r ta
erfe%e o} aoftﬁ %ﬂﬂfﬁsfxﬁeg' stationary and the strainer
screen is noved relative to the opening in the

backwagdinGenshyve; thé/aﬁang@méamtaaépﬂ&ém ,m@nﬁwawdwst f6r QF

* strainer baskets are associ at ed backwash

qdwrelitytof sppastte sapingr, baskess wat@l@vagaectmdohgschrtmrth getngim
WEAVAE conduit. Accordingly, in a further aspect, the present invention

provides a strainer system comprising:

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

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

a plurality of strainer baskets dispbsed 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, wherein the

backwash conduit is moveable with respect to each of the strainer baskets;
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for each of the plurality of strainer baskets. The
area of the opening in the backwash conduit is from

wW@O28t82490 % of the surface area of the strai n_PCT/GB2008/001523

screen, nore preferably fromO0.1 to 4 %of the surface
area of the strainer screen. As noted above, the
arrangenent of the present jpivention allows for a
plurality of separate strainer baskets to be arranged
and associated with a single backwash conduit.

Accordingly, in a further aspec t he present
i nventdTHi BEaEY fq;é%walgsqqeaa sy bagkwashyom W RRdthe gtraiger

SﬁJsﬁét@Féiatﬂ@“ﬂé{t{éQ)tﬁ@Vévﬁ& ﬁ thé Afbe I?x@éjnsQant thO Birf Bl ﬁortlon of

second end portion, ousi ng further conpri si
i the bousingy; andw f |l ui d and an outlet for strained f|UId
the outlet being located in the first end portion of

t he hous ality o ba kets i sposed
wi thi P b Ewnmtkb%or&ﬁawg . ﬁ?ﬂ%ﬁh‘gﬁs FRASEGM
StHE ERBRSE e p&rhSn%Hh%'hBﬁ&n asket being in flow

communi catiton with the raw fluid inlet and the other
of the internal and external surfaces of the strainer
basketMbstiadgaritapebligy the bankniaslatd»lmmdwiatdanﬂ)neis&h'aﬂgddad
fluid oytlet; a backwash c ctor assenbly conprisin
£opdiegt «E@ﬁkwh @ufTRtigHan g‘n rgurtaﬁtyc%ﬁaal@?r %@Slsae ng\}inneouslgy-
operation on the pI urality of strainer baskets,

Where'ﬂ {ﬁgfﬁe A h@? é tnsve o‘fxﬁ%?%ﬂeé"ﬁhqpto}{oﬁ%@e“

to eac neans
ohtnamlmmaﬂmdoofnphbmgbackwash condwt and the strainer
baskets relative to the other, wherein the drive neans

isin the first end portion of the housi ng; and a
backweeghsipgthediuid oy pass Erm-be ontsige @f cadheoflgbwralityrof strainer

WA & th?d Qi ePs bs t%‘?}‘foi'ﬁgldg ﬁﬁe%ﬁr Lrh‘ﬁ@ Jskf% de

housi ng st a van ageous lector -
assenbl y is arranged to conduct a backwash operation

on t heamitg 8badkyvash coidudi HaoInghawipehifg & Molé ANRRLIH 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;

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

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

recovering backwash fluid during the backwash operation at a second

end of the backwash conduit.

The plurality of strainer baskets are preferably subjected to a backwash

operation simultaneously.

As noted above, the present invention advantageously allows a plurality

of separate strainer modules, each comprising one or more strainer baskets, to be-
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In still a further aspect, the present invention
provi des a nmethod of straining a fluid conprising:

W@ 2098i13239t he fluid to pass fromthe outside of PEBCB2WB/001523

a plurality of strainer baskets through a strainer
screen to the inside of each strainer basket; causing
a backwash conduit having ajs opening to nove 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 g .
SRER Y dyBeladriye systrm. n Reticar  sioglredstye cepfefppd a single
r : i

| t@icﬁévhéf@sg%&n@% iR elve BRIy My Be gﬁ%%o?&??o?‘%?ﬁ%ﬁg

ocat ed a first end of the bdackwash c
racdolesingihe baciohdstkwishicdndhit: i A garticelay pkafersdd valve

oper tli on at. a second end .of the backwash conagui tl' The
AR EmBFiseS e A retoth Hay e an Qpentes thetn, ph VARt ed
118 ABGDRSID RS iRt dpéﬁing!iﬁmla!igﬁﬁ%sbwh th@ufl&tdPRning of a
above, the present invention advantageously allows a

phagkapsh gongdpit sxiherehy eonseetdh backiahy cenduitarigihan outlet

correr.i sing one or nore strainer baskets, to beserviced
congduit.. . . ) . .
by a single drive system in particular a single drive
notor, and a single backwash system Any suitable

val ve RgsS@iNY plate By preraiptaaunesle fiotatioR @R tHed aBR bl &L Ofls
the or each backwash conduit. A particularly preferre

vihe pperng Bwisity toonensr ineandpuy f alignpieat withauecagsiverbackwash
SRR 558l etRe R BB IR P TRNE BB o

apRMsibe Opentngdrd b \fasieddn tauial vet ate Rectedbyt e tengt oftthearc
backwash conduit with an outlet conduit. The val ve
pdheopening datermanasyhe lgngth gbHime thaythg yalve sropemel ¥fal ve

pé;ﬁ%@ioﬁ%‘l*%é"s@ramﬁ aRBGB T th ?énE i&v@gﬁ%‘,’ fhel dPeflingnd out
of alignment w th successiv ackwas

preferably extends through an arc of from 10 to 30°, more preferably from 15 to
25°. The opening may be sized so that a single backwash conduit is opened at
any time. Alterhatively, the opening may be sized to allow two or more

backwash conduits to be opened.

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

open at any given time or position in operation.

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

valve assembly may be powered by the same drive means as used to move the
-



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

WO a0a8R4PN t he val ve plate such that the | engt PCHGEBRIVE/001523
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arc of the opening determ nes the length of tine that
the valve is open. For operation of the strainer
assenbly of the present invgantion, the opening
preferably extends through an arc of from 10 to 30,
nore preferably from15 to 25. The openi ng may be
sized so that a single backwash conduit is opened .at

gk vashecondyitsandéarisiraingr baskess elivE g oRenatersthised t o
i RERR oy FRE RF N TSR EOAE S, i 2P BREPRRR, 10
pesxténd deonmvterfirsioe ndgokiasdst thohalsirgdo shieeseo@ehendt goetion.

resulting hydraulic clanping force may nake rotation

of the valve plate difficult. This is particularly the
case wHebedimgatsebthsipresentinxentionavil) aoyebesleserebedgly way of

150l 7 T Rl 01 P SRR R QS MR "

pl ate and opening are arranged so that there is always

at | egggurends hacigi@dmacabsiiettiaial Vieasthrdugh hisahingr open
at any given tinme or position in operation. The val ve
assemily yeesdins sepnayaabadiment of shegrreseat WKERIMpuUNnt ed i n
the second end portion of the housing, that is
adj acent the bac h. outd et , . As_ 1 he .V enl.
may bgﬂ%‘gﬁg r'ad Béﬂ?‘igleg aor#éﬁecicrlri“(feas%reengbrllg %g%sfl%dl é% I{ggil%o(\)/fe

tthe agsbmbkvshowa Mg Biguge Bnd/ or strai ner baskets
relative to one another, this arrangenent requires a

means for transferring drive, such as a drive shaft,

t o extldgereBriomerdse-seqtional vend op thetapssmbdy of Rigurechialpngtheo
tlhe iﬁﬁgnd end portion. Enbodi ments of the present
i?R?eI ion will now be described, by way of exanple
only, having reference to the acconpanyi ng draw ngs,

i N wWhiggBure 41 19 W Bnplified rBpre QRS ibH 4 fhRlarGh Ssifert O btr AR
vi ew t hfough a strainer
baskets and backwash conduit according to a preferred embodiment of the

present invention;

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

the assembly as shown in Figure 1; and

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

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

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

embodiment shown in the figures and discussed hereinafter is arranged
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assenbly accordi ng to one enbodi nent of the present
invention; Figure 2 is a detailed view of the drive

w@s®ensddyl i n t he upper portion of the assenbl yp@rGshw$n01523

in Figure 1; Figure 3 is a cross-sectional view of the
assenbly of Figure 2 along the line IIl-111; Figure 4
is asinplified representatjon of the arrangenent of
strai ner baskets and backwash conduit according to a
preferred enbodi ment of the present invention; Figure

5 is a detailed view of the valve asse Iy of

| sl VerfigH o it WIﬁé’eéger@ﬁwt thesirmbly nmyghfrcgwfted in

acﬁﬁer'f)ogl%ﬁ @oﬂ exafiple! oﬁt@ﬁ;{/a@%@éd it@Wsof the assenbly

of Flgure4aongth Ine VI-VI show ng the.valve

assenbly of the present invention. Referring to Figure
1, theTte ho&sm@ d\Mas a fisdt ead pertioa$s kichley at the appatlehy of the

ndi cated as ; conprising a housing 4 in the form of
@f'éﬂg}’ &P VigWed i Eﬂgtlre legnd Agsgong eng patign 8glocated in the lower

géril’sg\()gmé A0ah lg &S 30ed F ﬁl%slt. rH%B{/ﬁrl 3I i¥YB51& th M open end

odi ment shown int |gures an scussed
heitle Nt erel parsoraé phithg dadessgm ¢ladel the ingeriaroditieyhousing wilhe

be appreci at that the assenbl . oriented in
SR s S Pt BRE R e o AR B e
Hogl@tRfal d'EEh% nhTHS h&irk ‘h@&nl?ﬂﬁfeg bR lint%@l do9EL 1208 cfose the
| ocated at the upper end of the assenbly as viewed in

Fiegendeend pogtita & second end portion 8, located in the
| ower end of the assenbly as viewed in Figure 1. A

0.is bolted t f. th
por 1 oHedicBsng AaS sy LengTraRaRisELs fdioiiia e ateipfd faggan
hawiet M@for gin&d BGHA. eThém'lé’t‘ ndzy?e&k ihtothe hbusip bededn e

provi sion of a suitable _ghps of conventional design.

Thirst &:@@gmgl ead portions 8c% outled &6 & previded injthe figst endse

tp%?‘tlgneg ordjace q(éhcp coorvte} P(p 8.

A strainer assembly, generally indicated as 20, is retained within the

" housing 4 between a first division plate 22 and a second division plate 24. The

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

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

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

Figures 1 and 2, purely for reasons of clarity.



10

15

20

25

The housing 4 is provided with an inlet 14 for liquid
to be strained and an outlet 16 for strained |iquid.

wWabwsiisg4et 14 opens into the housi ng between tPEI/GBREB/001523

and second end portions 6, 8. The outlet 16 is
provided in the first end portion 6, adjacent the
cover 10. A strainer assenb{g, generally indicated as
20, is retained within the housing 4 between a first
di vision plate 22 and a second division plate 24. The
first division plate 22 is refained, bei.ng bolted to
a sup sprpingr medwls AR pATFRES W&aﬂ%fﬁryn calfy| within thene
Stnp 9 Herddl Afst e Visio pldBe2.5 940 H oK bYdksia0
p atleQ24 |€égﬁg};§ fsngﬁ%cgﬁ%\n&t ﬁliloglpa S|§m' I ar IEséfﬁpport 2
rtiubgy3 2 8xtendsarpsiants (hs shominhie thenfngires)ditom the se¢rmdhbivision glate
he | ower d rtion 8 sho e.clearly in
i, aupps! St gact faskufit e 2 nEBE RBRPBOHE i sleh

Phiate 2D TaY iQflovedrcAt NBE bRAkMKIEIb382 RRGHS ﬁﬁé@gn RRE sd¥BAWI e
conprising a central backwash tube 32 and three

stivigionelatp 24 ked epcdu in the cavityim thersacprdierd portione of the
! t I p the fi : ' | . of
JbENEE TR PANB e O SHGSR o RL AR TR Frd S8 12

and a single strainer basket 34 are shown in Figures 1
and 2, ERHMLREMvAsA tubeePSe Provitled Glidd 4 fongfr@diRalSlif 36 B&Ending
modul e 30 is arranged substantially vertically within
tfhengritrulsngth anthg poins &vingrach pf e stipigerskasisetsl 3diasdosiated with
es 22, .24, ~Fach backwash.t 21 nds [ gs
CLEbERsiteh e AR PR R R S0 Ry RIS As

Rdnadlerndfive tdibie YRR, tiRtaclolashacte ag ksvpaRided beath32sddies 6O
closed by the first division plate 22. At its |ower

divdes. thBowRathRs hagkussh Bouid i Brgformed sxignding droguihe segion
LB AFrot AR e EIEr A4 KN Ol 56 in each
tHaek washanbk 8 andsinanthplcatity id4heasedoridendeudtian® ef thehousing

E back h 32 ] ] i ded with | [ di |
o in Qe YB3 S ecknsh e % et it theRec it PPHtm A,
eFThe E’(fustr@@l, S feidie "ba&@%ﬁﬁ'ﬁﬁui@‘hcﬁﬁ' %@a@ﬁf HetWeb R the second

. division plate 24 and the end cover 12.

Each strainer basket 34 extends between the first division plate 22 and
the second division plate 24. At its lower end (as viewed in the figures), each
strainer basket 34 is closed and sealed by the second division plate 24. At its
upper end, each strainer basket 34 extends through the first division plate 22 and
opens into the cavity defined between the first division plate 22 and the end
cover 10. Each strainer basket 34 comprises a generally cylindfical strainer
screen 40 extending substantially the entire length of the strainer basket 34
between the first division plate 22 and the second division plate 24. A straining
flow path for liquid is thus formed extending from the inlet 14 and the region
around the strainer baskets 34, through the strainer screen 40, upwards along the -

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



10

15

20

25

t he backwash tube. This arrangenent is shown in
stylized formin Figure 4. As an alternative to the

W@ RG0B/13891 t he backwash tube may be provi ded wi RET/&@B2008/001523

series of holes. A flow path for backwash liquid is
thus fornmed extending fromthe region of the housing 4
surroundi ng the strainer bagkets 34, through the slits
36 in each backwash tube 32 and into the cavity in the
second end portion 8 of the housing 4. An outlet 38
for the backwash |jiquid.is, provided in the second end
ptgF bpuings bie ¢ t%@m‘@d%{ t%traanweea\wxﬁ’fgwn|t-equi d
fkRQinkhe cavity between the second division plate 24
and the end cover 12. Each strainer basket 34 extends
between the first division plate 22 and the second

di vi silanhparednge@dnt sAbwn tis tHedgreseerdh baskwdsh e I2ranidhes
figutes ,._each i%%g ner basket .34 is closed aﬂd s%?Ied
AFSaried e baskFTssidge proxaRic yith ragpertte opp gratherhy having
eRE Brhdrda N ks i@l%'fﬁ&blg’.A'Tﬁé(@lﬁ\F %s&ﬁlﬂ? Y&olRg ‘:tjﬂe; s§ttainder ’

division plate 22 and opens into the cavity define
bestsketedd istshown s Figdievl andoim detadltis F2guradd At destralndtivegear 42

10. Each strainer basket, .34 ¢ i ses.a gener al

o PraveR. B B Adrc Cdn st B S Tk ROt pnare
tihe fiesibhd SecbRDEi i plhlee 231242 MRIdriva skt 48R BRAMRRIbY a
the first division plate 22 and the second di vi sion

ploapkng4p toshe putanishal 4818w mpehassenbly iSqunanniest to fags

¢ ¢ . £r : .
TR 000 O Whorfe A 8L e o
sthé embodithentghoamds tiad fonged thet dlinthe straiferdiaskdfears driaemiom
basket 34 and into the cavity in the first end portion
& BREIR BRI ASFSMPLY The outlet 16 is provided to renove

strained liquid fromthe housing 4. In the arrangenent

h in.the fi ) . :
ssoci it gt LS (B RRGIAE GG, SZuioptoend
rigaeenttthé firsd divisieroplaer22byThedikied gedrite mitdneh seindradakiat 34

St i S e o SheoMT Pkl UMl TaHIOR il e e8P

| 4y BTt entiré'stARr RSk td 88 eBEchYackwash tube 32 is provided
with an idler gear 54 at its upper end adjacent the first division plate 22. The
idler gear 54 is free to rotate about its respective backwash tube 32, without
causing rotation of the backwash tube. The idler gear 54 of each backwash tube
32 engages with the fixed gear 52 on each of the associated strainer baskets 34.
The innermost strainer basket 34, that is the basket disposed closest to the drive

shaft 44, of each module has its fixed gear 52 engaged with the central drive gear
42.

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

orientation, the gears are not fouled by any negatively buoyant material that may
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I's provided, nmounted on a central drive shaft 44
ext endi ng between and through the first and second

connected by a coupling 46 to the output shaft 48 of a
not or assenbly 50 nounted to the exterior of the cover
10 in conventional manner. is a particul ar

advant age of the enbodi nent  shown in the figures that
all the strainer baskets are driven froma single
notor assenbly. Each strainer basket 34 is provided
e antrgine i the dhud baing strainedsandepter thedragngr assembl theough
fi dipsiasi . 22 The fixe ;

o s R WPl ik T R PE GRS, B BRER e
st divisiindate D2 akéthe geaslof theadriveaysttmon of the gear 52
causes the entire strai ner basket to rotate. Each
backwash tube 32 is provided with an idler gear 54 at

i ts uppapetgngdfatienaf thedaive phaft 4tcantra] divepgear 62 oauses
The..i dl is: f r toht6: :
o of e R R B BB i iy ives
othe tdigaihiag kitainér Bagkas by heansifehe gidargeardS4odn @b backwash
backwash tube 32 engages with the fixed gear 52 on
4Bh3df the associated strainer baskets 34. The

I nnernost strainer basket 34, that is the basket .

di spo [V, f

nae 1 18 a5l B PRE AR o oféhn o R SERALE
o&ah sdalnerlHaskes, th asdeiviblyt 0@ @réviddd wike a yelve assembpy, igesally
in the drive system are di sposed at the ypper.ngst. end
ofdicpied aghl-r Bhe yalvq 2ssmbly @H%S%Hnr%g%,el{a@ﬁéggwl ih
E)lF}gltl gi %!s%sand'd.' MR ATV st WorhBlses lalchreuldh VAo Plte 62,

. Inthis vertical orientation, the gears are
ndibwhou detdil liry Fignses et Vidheywabiegyata 62 mameunted farmetation on

TR 38y P VSt et e Eh % el SR Zhcime

NRARS plade 6211 vidlel With dntorpafttdr@latCapening 642 p8aitibe@Fuch
the first division plate 22 and the gears of the drive
sthatreration af heerkyeipbric 62 eauses A opening 64 Hr pass oxerdhe oppp
Ce%'atorf aelachdtgaic}é\%aglet%e élfinctﬁ{"ns.’ R support arm 66 extends across the
valve plate 62 from a central bosé 68 mounted on the drive shaft 44 adjacent the
opening 64. The function of the support arm 66 is to provide support for the
valve plate 62, in particular in the region around the opening 64. The action of
the backwash operation, in particular of the backwash fluid flowing from the
backwash conduit 32, can be to urge the valve plate away from the second
division plate 24. This effect can be compounded by the head of fluid above the
valve plate, when the assembly is arranged vertically, as shown in the ﬁgﬁres.
Movement of the valve plate 62 away from the second division plate 24 reduces

the seal at the ends of the backwash conduits and can reduce the efficiency of the

straining and backwash operations.
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rotati on of the innernost strainer basket 34 of each
nmodul e, which in turn drives the remaining strainer
Gbawkas=9by neans of the idler gear 54 on eachP@EHCBMNSI01523
tube 32. In order to operate the backwash function to

cl ean the strainer screen on each strainer basket, the
assenbly 2 is provided withyp val ve assenbly,

generally indicated as 60. The val ve assenbly 60 is

shown in Figure 1 and in detail in both Figures 5 and

6. The_val ve assenbly conprises a circul ar val ye plate
62, shbiongth akhsaroiaye wmeginedd dstezmyes theraetfaf fee tha
Rlagh Saégﬁgfsg t%%@t@g%écn%, WIRERT @fh @fterhdifestRdieAbthl dTehe

drive extendi ng through the second drvision
phaak @asivopeTdtion\apphial tpleathestGiner suodnley i Withl thel widthaim the

R AL REFgP of s S PGerging 58 4SS abg il hammete
t &F RS BackWALh fube, 1A Pé?agtmﬁ“ tide BACAch BEHIASH tibeReopba ik N

turn. A support arm 66 extends across the valve plate
aropertianal te thetarapf the operéee, forumgisen sneed pbragationeof sheayalve
44 adjacent the openi 0 s -
Ao RSP bl 9 2RR! DOt Aol Flec deepine
Pdxddrds Gtoughnarpat bf €9 ar in the region around the

openi ng 64. The action of the backwash operation, in
particul ar of the backwash fluid flowing fromthe

backwelgterdesriel piavidzsupperhanskrigidity fogibie irerngldtipetust af the

avay. fromthe.seco [vi;si.on pl .24 [ t
Wbt ESTRBNCHEBERTD Hleb Sl B ¥fiificle piiedn Bd B olisd
nbahceﬁrsv\ﬂi@[sidrh@ataszaexﬂb lthe deSordY divisi@adlateny.i ThE tiy bads
shown in the figures. Myvenent of the valve plate 62
gglyreonnsat His igsladdeenndidiyisan plasgse?2p 44 prdiilavs thefwo

S - at L d i

FEGHsi oA RIHEE R Ldhalf pRBRNARE (RAMNY deSer ] 620 he
ofréveaissenitsly Thke tearoytd from thébowsingg hbea sipgleiung. B4moval is

determnes the length of ti thal eac ckwash t ube
BT L ER SEOVRE BIF A oY Udop ARheIHGE ther ) BRgeR RAT
tIerHRG oRREE3 on applied to each strainer
module. Wth thewdth in the

In operation, a liquid to be strained, such as seawater, is fed to the inlet
14 of the housing 4, from where it enters the central cavity of the assembly. The
liquid passes through the strainer screen 40 of each strainer basket 34, the action
of which is to leave any entrained solids on the outer surface of the strainer
screen 40. The strained liquid flows along the strainer basket 34 and into the
cavity above (as viewed in the figures) the first division plate 22, from where it

leaves the assembly through the outlet 16.

After a period of operation, the differential pressure across the strainer
screens will increase, due to the build up of solid material and debris. Ata

predetermined pressure drop, the backwash operation is initialized.
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radial direction of the arcuate opening 64 set as the
sane as the internal dianeter of each backwash tube,

proportional to the arc of the opening, for a given
speed of rotation of the valve plate. This is
preferably from10 to 30. Asp shown in Figure 6, the
openi ng extends through an arc of 19. In order to
provi de support -and rigidity to the internal structure

of the_strai ner assenbly, tie b s 70 ex end withi
t he holh§i43gk wasbéxpﬁr@&ﬁnmnav@cs Yé@“t"cg fimofqraggemboly

VAl tﬁagaregésge&@ a0 heded %é&&ﬁﬁgbgkws%ugﬁ, LAk @f%é

etie r|g| 'y connect the first d second
dicnirgli rivegeat4ds TR, acidn aftdiisab tmwnrshéletemrednumrw!face of

th t h
CeoCh BHiperaerean Al tremsur s e ESRBTY B FI TR  om
t REINAUBHRAEWAsIEBbA3S] ROHR stk timdRETEMB)e Plte 621 foGfeddUt
by renmoving the end cover 10 and unbol ting the first

diausing the q@¢1ateeopzalngr6érfp A% igigmpdont of glignment with the end of

(8% RSl Atk AT B e S S SRR o

eshcRWwashitiee X g iaterioAuf thy tee it h&lt%ﬁﬁhﬁ byessuférin the ganity
passes through the strainer screen 40 of each strainer

badhesecand endorten § ehthshoning fy and thepregsiiroinghg backwas
e&hfeﬁés“jghé e's,§i§? ggﬁ@%@&%&@ﬂ flggt?ea%ﬁanta%léh bl ner

SCreen t he
sdtmaspheric presiuee, bad SLddelntlail}oloweethaa\t]net presslum/af l{qagd within
he first. division

vi ewed t.he f te 2
{ihe KSTiFRLPRItioR of é%&@gs%a betieen i fystmﬁlfiaa@oﬁdﬁh@ﬂgﬁ PF%‘IS 22,
16 Al Baflish&"d 9chifEan® PREAIE Qifferdntial gét&lé&{ @81i@H in the

pressure across the strainer screens wll increase,
degmtrelocaytte obihie hdusipg ofd e butﬂetmitﬂ@rthe(hb@k%ﬁr fube 3Atthe

P S eration s
ot of Ykh SnBRade Kk SR s AP p PP LUE B sBRBE 4 40
Sihahd feRersé Bifediioh OF nawsee Ml tHabisaPdin iry@ledhé Weaima basket y4
to rotate the strainer baskets 34 by neans of the
to the outside and into the slit 36 in the backwash tube 32. Second, liquid
surrounding the strainer screen is caused to flow across the outer surface of the
strainer screen 40 and into the slit 36 in the backwash tube. Thus, a dual-flow
backwash system is established. This flow pattern, with liquid flowing both
through and across the strainer screen, is efficient at removing solid matter and
debris caught in the strainer screen, which is then entrained in the liquid stream

entering the backwash tube 32 and leaves the assembly through the backwash
outlet 38.

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

area. In this way, a very high rate of backwash flow is generated, leading to a
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central drive gear 42. The action of this is to cause
the entire outer surface of each strainer screen 40 to

Wpaws/133pbss the respective slit or hole 36 i nP€HEB2008/001523

associ at ed backwash tube 32. At the sane tine, the

val ve plate 62 is rotated, causing the arcuate opening
64 to pass into and out of g ignment with the end of
each backwash tube 32 in turn. As the opening 64
passes over the open end of a backwash tube 32, the
interior of the tube is vented to the pressure in th

vy bighicleaping cEasions of s SGreni SHPiGalb, basknash flemvslogitics
W HACBITEER b IS PRRUTRN R | ot 38, Thi s

pressure i s typi cal at or tly higher than
anbi ent or atnospheric pressure, but substantially

| ower Adee obbieing 64 &sthe @alot platei6d thoved dut bf hlighngein twithlthe
portion of the hou5|ng bet ween, the first and second

cﬁlr@ﬁ backwyagh tibe32.4be bagkwasheneration {py thattwingr gjoglerwillant
RleGesS :I]Fh% n@k{ Jttecﬁrf‘e? Hoﬂhlqu Kﬁm&cﬁ&?oi} 1‘0%’09 thet\;&fv %ate 62

centr cavl he housing and the out
opﬂalrt&aglrtnm:lbac.bwhsh qybke 0’3125: t}tehxpemhg édtin tfe wahieqiiate $2 comes

d. Fjrst d thr ough th
CfPbistingn ¥ e Ttk ot Fodr PR e AoV dufhe
(eBdmpiy MBS U aRDIAL 6311551288 Wt aXndiOobdifing 64 of

out si de and into the slit 36 in the backwash tube 3
Sacladize Ith@ gnld ong rba@madh tpet3Bean be apereat apy iginven tine. In

ISPy g o2l MR R B R A RS et more than
haek %EW %_13_' bEpe6vided iduid vd‘l{/@p\faﬁmﬁé’loﬁcﬂlﬁ{g&ﬁhy Be

establis his flow pattern, with |iquid flomnn%
Haweer, ﬁmlbthgﬁnaﬁ@dhwr@ﬁamﬁ@mgwlamr?éfrwlééligeéﬁckwaﬁh at the
%fg?qhﬁyt at renoving solid matter and debris caught
he Sstrainer screen, which is then entrained in the
liquid streamentering the backwash tube 32 and | eaves

t he agspfextutddfabgiirdine abrmblesththBUhivedtion that ItRfining

portion of the strainer screen 40 that_ is exEosed to
tqutlguqStWhlh ingjsidyalepmsnmedues &re uaderzome ahmekwestih Indesds

a glbéhsgtra‘rf'nefr haGkL Ry Bt h!l\hﬁg ! 8&1‘i'1|on%lf i @G finer screen being

cleaned by the backwash cycle discussed abové, leaving the remaining area of

the screen available for straining.

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

backwash system operated continuously.



area of the strainer screen. Typically, this is from
0.1 to 10%of the total surface area. In this way, a
woegog/1so4gh rate of backwash flow i s generat ed, PCEGBR0VY/001523

to avery high cleaning efficiency of the screen.

Typi cal ly, backwash flow velocities of 2 m's and

hi gher can be achi eved and 4gi ntai ned. As the opening

64 in the valve plate 62 noves out of alignnent with

the first backwash tube 32, the backwash operation for

that strainer nodule will cease. The next strainer
nodul elhernethed and anparatys ofthe presant Byeptfon, Huthgis VoY at e

62 will S _ ' i
Epfth e PR dScooRRGH RRDI T BfiGence 16 uRARRLTY, OF
bifug #sydus particider 13g1idd. Antthie respecsaiming is $bbevandenstodbas a

SRR A e B A PSS
bREkNARY atd@frai?edCRR eRENPROBYAlenRON diaM Partlcld¥Biredtdt than

this way, only one nodul'e undergoes backwash at a
t 10Peum.| ft vl deruadersiood ¢hat Hervaoines aspesis afthe dAnventiommay also

rovi ded. i n,t .val,v | at.e 62 or the,o j may ., be
Fbapafied il et S seBptifi BrosSised HEorp HisRhri e
Udepe ierabiée kvbehb like. the same time. It is a feature of
the strainer assenbly of this invention that straining

continues while individual strainer nodules are
under gbieyegnbiaveviosthas beetepsadticudarlyi deseribedrinireletiorigshet

may_ be havi ortion gf its strainer sepeen being
e Bl PRt Boubleh bt plodEles BEBERRREIT g
tiiQertRNG Rt DEHALQ8pREs hiealsebegiplial & hakéRo¥abf solids from
straining. The length of tine of operation of the
bhwisagenerah inokydipg gasseusidicampi ned by t he operating

ci rcunstances, in particular the concentration of
solid material in the liquid being strained. Once the
pressure differential across the strainer screens is
reduced to normal operating |levels, the backwash
operation is stopped and nornal operation is
continued. In such a case, it is
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that heavily polluted liquids containing a high solids
content may be strained and the backwash system
operated continuously. The mgf hod and apparatus of the
present invention, in their various aspects, have been
di scl osed and described with reference to the
straining of fluids, in particular liquids. In this
respect, straining is t o YerlMRler st ood as a surface

ef fect, providing nom nal separation between solids
and the fluids in which they are entrained, for
exanpl e 98% renoval of all particles greater than 100
mm It will be understood that the various aspects of
the i nYephinesysRMm dnfRiskg: appl ied in other fluid-solid
separation processes, such as filtration, including
depth filtration and the |ike. The present invention
has beesiraper hoeunghdvwngreSst erskpbriion and as¢cond emd pdrtion, an

: ti lid ljqui.d, Ho t h .
SrlhahsPadb s ReLRrpL e PR G g id
ASRRLAiSpd¥BY intthé Brd end@pettibR df e Holising,enoval of sol i ds
fromfluids in general, including gaseous

streams. CLAIM5 1. A strainer systemconprising: a
st r ai reestraiven baskgt eingaysteaidear sgtereand gispascdwithindhe

gﬁfondlﬁnd tgor;iogla aF in{et for rqufLui and an . i
Usiog, g exgmalrride PT e g PR OE e B /10 ORI cation
fWith chel@ivTidlintd? Q8 € thel iRtetAE surfdcs bf BlRGtRRME: $@EenWeirlght
housi ng; a strai ner basket haV|nE¥a strai ner screen

afheiv dpmpwsisation with the straingd dkicheptlethe ext ernal surface
of the strainer screen being in flow communication

i th th fluid inlet and the. | | surf i
the st# chBrorsallebiar fiePnpfiemerSinedomis Rt Renaft firfhe on

té’iﬁnﬁl‘%rcﬁ‘épﬁﬁ‘éii ddjdesk tREIbhtSE Surfacd aEihRERine0Ick@a! BE backwash
assenbl y conprising a backwash conduit having an
conduit and the strainer basket being moveable relative to each other, so as to

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

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

housing; and

drive means for moving one of the backwash conduit and the strainer
basket relative to one another, the drive means being disposed in the first end

portion of the strainer housing.

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

backwash conduit.
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openi ng di sposed adj acent the outer surface of the
strai ner screen, the backwash conduit and the strainer

Wh2awRa324Di Nng noveabl e rel ati ve to each ot her, PGHGB2008/001523

all ow the opening to pass across the external surface
of the strainer screen; a backwash outlet disposed in
the second end portion of tyge strainer housing;, and
drive nmeans for noving one of the backwash conduit and
t he strainer basket relative to one another, the drive

ans Jeing.disposed in.the fjrst.end portjon of fhe

o i diner R scoprung fcihieet B SBrmER: o
ChaRk Whsh conBgit &1 Itub&l@hSspcaingah tRAkRadhScon@hid bRk 8ndbi
respect to the backwash conduit, whereby successSive
poeteisbtssordiplesethsube: surface of the strainer screen
may be exposed to the opening in the backwash

conduit,. 3. The strainer . system accqrdi.ng to either, of
i msThe SRInST SRR BS9TdIRG MRSt R ahe RPPOEL e,
TRk RRENRuik BorhPEseB BRK VB BreA0REHIdinaP §itS 8r REIEs. OF NDr e
slits or holes in the tube. 4. The strainer system

according to claim 3, wherein the opening in the
backwaElie st systann agordies tooslanmot, wheren tlengpieningiin die

lits or hqgles. 5. .The strainer system according to
draskwash copfal iafopsie st it Polr ST aeH S T
| @nip1dt0 NGgtish tR@ktrathdrisciRén.hol e extending substantially
the conpléete length of the strainer screen. 6. The

strai ner system according to any preceding claim
viher ei Theastyaingr systdny acording i angrpréradingtctaim; wharssoa plaraidy
with the backwash condpit. 7. The strainer system
DT RS e h e bt ke oRIBER Soncut
conprises an opening for each of the plurality of

ral i iff MARCRH AU\ Dnl it
o her s AT tes? accbfing | AAES, MELRMAERK G
comprises an opening for each of the plurality of strainer baskets.

8. The strainer system according to either of claims 6 or 7, wherein the

plurality of strainer baskets is arranged radially around the backwash conduit.

9. The strainer system according to any of claims 6 to 8, wherein at least

three strainer baskets are associated with the backwash conduit.

10.  The strainer system according to any preceding claim, comprising a
plurality of strainer modules, each module comprising a backwash conduit and at

least one strainer basket associated with the backwash conduit.

11.  The strainer system aécording to claim 10, wherein each module

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



plurality of strainer baskets is arranged radially
around t he backwash conduit. 9. The strai ner system

wWQ2wens4ay to any of clains 6 to 8, wherei n atPCE&BR008/001523
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three strai ner baskets are associated with the
backwash conduit. 10. The strainer systemaccording to
any preceding claim conpri?jng a plurality of

strai ner nodul es, each nodul e conprising a backwash
conduit and at | east one strainer basket associ ated
with the backwash conduit. 11. The strai ner system

ateor ditfgtiebier pyafam awordipg letithepalctaimsd N ldovpihfses a
n y . . . _
Pl el % SRlepp AR RN ETPOCh el BiEhve o
eits dseociazéd bdckivash ddhdoit. 11, further conprising a single
drive systemfor noving all of the strainer baskets
relative to its associ ated backwash conduit. 13. The

st3 ai nbBie strpier Ry ke accarding torny i ckims 18 fork2. fortheg 12,

; g ‘ : . y
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bankwizssto inipieteait baokwishropetatios forahe straiba daskess Bsedaredtvet]
m%t%?at backwash conduit. 14. The strainer system
atd Weshigndyihi m 13, wherein the val ve assenbly is

| ocated in the second end portion of the housing. 15.

The stal > ' b3 Qi
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dotcated mghesecoddendipatist phthadousasgenbl y according to

any of clains 13 to 15,wherein the val ve assenbly

conprises a,val ve E{yat e havi ng, an opfni ng therein, .t fLe

vE-ve Hhreatigingepssgmhiyiassordmerte Cisher ol claimas b enihgvheripthe
| j i & b i ng of a backwash

2‘8{%8[“ t&{llg%%]%}‘%g%ygg%gﬁetﬁgﬁg backwash conduit with

an outlet conduit. 17. The val ve assenbly according to
cl@i m Tie, stahief &isBmblyeacvalditg tplafy of ¢lgims 13 to 15,wherein the

valve assembly comprises 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

conduit.

17.  The valve assembly according to claim 16, wherein the valve plate is
rotatable, rotation of the valve plate causing the opening therein to move into

and out of alignment with successive backwash conduits.

18.  The valve assembly according to either of claims 16 to 17, wherein the

opening is an arcuate opening.

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

determines the length of time that the valve is open.
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weasasaPve backwash conduits.

rotatable, rotation of the valve plate causing the
openi ng therein to nove into and out of alignnment with

according to either of clains 16 to 17, wherein the
opening is an arcuate opening. 19. The val ve assenbly
according to claim 18, whergin the opening is forned
in the valve plate such that the Iength of the arc of
the opening determines the length of tine that the

val ve is open. 20. The val ve assenbly according to

cA0ai m Tt vafeeaseqmbly pecosag iagaiaxl S vhsrein therpsning cxteads
%mfuggghjdpcé o210 fo J0° The strainer system accordi ng
to afly preceding claim wherein the opening in the
backwash conduit is disposed at a distance fromthe

ext er Netle stidieR St adcbRliggd foainf Predeaimls@laiinhaheretitht Ng a
backwash operation, fluid is drawn both through the

sipeningdn thechaglewiashrconduil isidisposadent rdistanee fropnidr EXteany
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SHPREYE B Sl Bl ol hBE T 6l BRR G iE KL KRR
Hosl ehirowghahe stirdigertsoreen &om WitHin thidhragrien badket aplefirom @uiside
t he backwash conduit is djsposed_such that, during a
the RGBT baplest atrpeiihe eHEMARTUIrGoH P! IR SURINE $§'9Pow acr oss
the strainer screen to the fluid flow through the

e . . 13 . oo
S e AR By P gt o e
Hexckwashiconpeir atdigosed Jueh that,idoriaf atbackvdshiogedationy theratio s

the strainer screen to the fluid flow through the .
i Wl TGy asapesitas st Sorean tozﬁ¢ e sy Hp iy the §E218%h

%&%E‘i’é ﬁlgmtpl gNy3precedi ng claim wherein the opening
in the backwash conduit is at a distance of fromO0.5

to 10.0 mmfromthe external surface of the strainer
Y. eerTheXfrainkh eys&dnti a¢coatingyosdlam 2 evhieckimglutriag chechack R4dsh
wherein the openjng .in the ' . ‘
operation, éle ratiopof the guidr}low across the strainer screen to the fluid flow

through the strainer screen is about 2:1.

24.  The strainer 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

the external surface of the strainer screen.

25.  The strainer system according to claim 24, 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.

26.  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.

18. The val ve aBCEGBRAP8/001523



backwash conduit is at a distance fromO0.75 to 3.0 mm

fromthe external surface of the strainer screen. 26.
Wab@sasxai ner system according to any precedi nRCTGBRG98/001523

wherein the area of the opening in the backwash

conduit is froml to 10 % of the surface area of .the

strainer screen.27. The strgjner system according to

claim 26, wherein the area of the opening in the

backwash conduit is from2 to 4 %of the surface area

of the_strajner screen., 28. The rai ner system

aclc or IS REeHFKFIeH é@@&#lﬂ%tocql%m]fé» Fedn wetyaﬁf‘él Hdkwash

gcgié?fﬁ%.tin {R REEMBROnHER AdRD to 495 bhge ShigaRAREVGSHe

ration, the portion of the strainer screen away
fetmmet baeeampeni ng i n t he backwash conduit remains
operative in the straining operation. 29. A nethod of

strainjing a. fluid conpri.sing: supplying.liquid to be
st ain SFG‘”FE%YS_FW éﬁ%‘}m%?’o %’yéjtrgcgflgi’ércgaﬁ%‘ug" frgin the
5 CBMRVAS do&uit ls%‘llaﬁ%é’&i udh ﬂla&,fh%rihgw R AHRGRFatoh O t he

out si of a stralher basket through a strainer screen

t portidreofi the stoenafsctehe awhy fomethe bperiueg in thébadkivgshi donduit
passin%afron11hﬁ?inside of the strainer basket to an

JGTRE OBFEBYSRINS Mg OBEAUNY portion of the housing

causi ng a backwash conduit havi ng an openi ng di sposed

aflj aceq eh{b%dmsim@b%ﬁaa%o& rigigg;estrai ner screen to

nove relative to t ter sur of the strainer
screen, whereby the portion of the strainer screen’
adj acenpplyng lizjuehiortg strainedeo the dhtedsdofaomdinet howing;
subj ected to a backwash operation produci ng a backwash

l'iquid; passing the backwash liquid to an outlet in
10t he howaysingtheiligyebwithiniheheusingda pawdrore the aisidg ok e

hs?rléﬁf.epgésket through a strainer screen to the inside of the strainer basket, the

liquid passing from the inside of the strainer basket to an outlet disposed in a

first end portion of the housing;

causing a backwash conduit having an opening disposed adjacent the
15 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 producing a

backwash liquid;

passing the backwash liquid to an outlet in the housing disposed in a

20  second end portion of the housing;

wherein the drive for moving the backwash conduit relative to the outer
surface of the strainer screen is provided from the first end portion of the strainer

housing.
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wherein the drive for noving the backwash conduit
relative to the outer surface of the strai ner screen

housi ng. 30. The nethod according to claim29, wherein
t he backwash operation conprises fluid flowing from
i nsi de the strai ner basket tdrough the strainer screen
and into the opening in the backwash conduit and fluid
flow ng from adjacent the outsi de of the strainer
bagsket,_ .across,the [ The tho
R TR ReRtg R I 2 6P Dhpattifelapie
shfGiaTWikg frémShaléd fh@%frﬂm@ﬁ@hskét&hl%hgl@t}{é%Eraﬁ@f een
is noved relative to the opening in the backwash

cs@mmand irgo theTipeningtimthe baclevasicagduibanghijuid flowing fiem29
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according to claim32, wherein the backwash conduit

CONP! | BiRSmeRo®RRBEdISk foXitheAGH eI Ainst20er B0 AR einth®backwash
strai ner baskets. 34, The nethod accor di ng to any of

ctomidpig ispatiopary3ind Wieettrsiner s¢reer ismiqyed frelatiee thithrwpehing in

t?f %Jd thr@ \?\,’g’ he strainer screen and into the opening
2CK condwt and the flow of fluid across

the strainer screen into the opening in the backwash

condui thd Sethb@Rcdiding @ ahydf chbms T8 FELNRELIAS 9&&51@ af
to claim 34, wherein the ratlo of flows is about 1:2

3%rainkeh éasketsnmjasmmcawnb theobagkyaghf canduitirs 29 to 35,
vvherei n the area of the openi ng in the backwash

ool e Sehodieondte oot emt B drr S Sehdi 36,
i C}:ﬁis@s dh&pealr@adoPrdach e tlﬁﬁﬁﬁ‘ﬂaﬁgf dfitrhiner BAR&WAsh

isfrom2 to 4 %of the surface area of the
strai ner screen.
34.  The method according to any of claims 29 to 33, wherein the ratio of the

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

backwash conduit is from 3:1 to 1:3.

35.  The method according to claim 34, wherein the ratio of flows is about

1:2.

36.  The method according to any of claims 29 to 35, wherein the area of the
opening in the backwash conduit is from 1 to 10 % of the surface area of the

strainer screen.

37.  The method according to claim 36, wherein the area of the opening in the

backwash conduit is from 2 to 4 % of the surface area of the strainer screen.

38.  The method according to any of claims 29 to 37, wherein the portion of

the strainer screen not adjacent the opening in the backwash conduit operates to
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38. The nethod according to any of clains 29 to 37,
wherein the portion of the strainer screen not

w@eoaasnvl t he opening in the backwash conduit PEEGBRR@S/001523

tostrain fluid passing through the strainer screen
fromoutside the strainer basket to the inside of the
strainer basket. 39. A strajjer system conprising: a
strai ner housing having a first end portion and a
second end portion, the housing further conprising an
inlet for raw fluid and an outlet for sirained fluid
tsrfémélﬂla BESSH thepueh e @InehsareRe f%?fPQPtSéf?&ﬁ?ﬁmlﬁledr?a%@ to
tRE I RN Ak stRidet Yadbi ty of strainer baskets disposed
mnthin t he housing, one of the internal and external
surfaces of the strainer basket being in flow

GOMMTUMA sdiha@rsywteintcoiipeisingw fl ui d i nl et and the ot her
of the internal and external surfaces of the strainer
basket being in flow conmunication with the_ strained

f 1 ui d astieinsr hogsinmlpvingshilisbendearoon ardkasaspyd enshpnrtien. dge
%o%ﬁg?f‘@rﬁ{br %g?tﬂﬁgélgg ap ﬁ{l?%rera%v(}% i Qﬁw&ﬁ o lé? ?&J%Yﬁﬁ@d fluid,

oper afi on on urality o ral ner baskets,
wheowtlen bting Idmacddviasie frendhidi gortich ofakiehdlsingyi t h r espect
to each of the strainer baskets; drive neans for

driving one of the backwash conduit and the strainer
bas k etasplualitt efistraingr baskets disppsedwrvie the homaingrengeof theans

i.s. i irst i on. i nea- .
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ouith gk ralv Shnabsadkt iand tHeertlse 06thd istarhapand éxpernalf sutfhecs of the
40. The strai ner assenb accor di to claim

housi ng. I g.
AR RSk beingan QK GRIBRURIsTECY H} thy st 3U1dsouﬂet;
arranged to conduct a backwash operation on the

pl ural] ﬁagék&%shséoﬁ@&tﬂﬂss%’lﬁﬁlﬁ% Sty L tAPEOME c}éndd&f Sble
met hod of "straining a rlu anpr si ng: causi ng i
ftb @orthucoa packsvakh operhtien auths iphieality of stedinafbaskepd, whetdit the
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drive means for driving one of the backwash conduit and the strainer

baskets relative to the other, wherein the drive means is in the first end portion of

the housing; and

a backwash outlet for backwash fluid, the backwash outlet disposed in

the second end portion of the housing.

40.  The strainer assembly according to claim 39, wherein the backwash
collector assembly is arranged to conduct a backwash operation on the plurality

of strainer baskets simultaneously.

41. A method of straining a fluid comprising:



causi ng a backwash conduit having an opening to nove

relative to the outer surface of each strainer screen,
WQRWBakR49t he portion of the strainer screen adpEéB008/001523

t he opening in the backwash conduit is subjected to a

backwash operation; driving the backwash conduit

relative to each strainer sgyeen by a drive assenbly

| ocated at a first end of the backwash conduit; and

recovering backwash fluid during the backwash

operation at a second end of the backwash conduit. 42.

The mesahode dedbridifoppss fropl the apwide of gpedirefiaplumglity of strainer
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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
5  adjacent the opening in the backwash conduit is subjected to a backwash

operation;

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

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

recovering backwash fluid during the backwash operation at a second

10  end of the backwash conduit.

42.  The method according to claim 41, wherein the plurality of strainer

baskets are subjected to a backwash operation simultaneously.



