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WD 2008/ 132491 PCT/ GB2008/ 001523 1 STRAI NER ASSEMBLY
The present invention concerns a strainer assenbly and
its method of operation. The assenbly and nethod are
O 08H1R84For use in a wide range of 5 separat PERGB2008/001523
operations, in particular, but not limted to, the
straining of sea water for use in offshore oil and
gas exploration and producti on operations. The renoval
of solid material fromwater and aqueous streans is
required in many processes and operations. One such
exanple is the straigfﬁgP@éR SRE ¢r required, in
order to renove solid nma erlél i'ncludi ng nmud, sand,
gravel 10 and plant and animal matter, enabllng t he
water to be used in drilling and ot her oper ati ons
associated with the exploration and production of oi

and gas.., O her pplications for strai incl ud he
o s> e it i S ias G anisar ey L eed of

l n@béiﬁﬂnﬂg Tel ass%ﬁﬂ)l}gﬁﬂ i&hddSare §Lﬁ@b}é| BAkYe Ma AL range of
purlflcatlon of aquifer water, river water and
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flow path in a vess tween an. inlet for

raw fluid and an outlet for strained fluid, the fluid
bei ng clisediova gfagigl hatedal Glont weter amtae;acnus Isurezmssiis rrpl e

confi gu fation, the strainer. scr en end acr ¢

oi Fraulrd PR arocsRe S ik orSRiER Bl R aiart
i's s@&&ﬁﬁd‘eqdﬁéd Ol @eder toQreinBed M&Qndtélﬁl Mman@aﬁad Yardf gr@ﬁ’el

ass ly, is known to. ar Lgnge the strainer material
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er surface area of Strainer scr een uni vol ume
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accunul ation of 'So causes aniIn ase 1n
t haquileewater, &ivelr wgeraand estsary lvaiterscreen, in turn reduci ng
the volunme flowate of fluid through the strainer,

Ieadi ngKnown strainer assemblies compri i
prise 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

vesse] 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



WD 2008/ 132491 PCT/ GB2008/ 001523 2 to reduced
straining efficiency. Systens and procedures for
removing the solid build up on strainer screens are
WMo/ eaebigeneral |y conprise reversing the fPOWGBE008/001523
fluid, such that a fluid, often a portion of the
strained fluid, is passed through the screen in the
opposite direction, renovingathe solid material. Such
a 5 procedure is knowi in the art as "~backwash'. The
strainer systemgenerally conprises a separate
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npl exity Th| is particularly the case when it is
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f|UI header s, nor . operation,. raw fluid
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operation of appropriate valves, each strainer candle

maleepme;t olemerer ofdhs pRieravalebi@r B3k | et headers and
connected instead to a backwash inlet header and drain
header , 1Ry izﬁ&wrmfméégmm' &lh & a@ﬁé}'ﬁﬁﬁ%ﬂo fdabid i BYardiin its
‘passed i n reverse rection t roug e strainer
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or of fshore pr oduction
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

25

candle to remove solid material and clean the strainer screen. It will be
appreciated that such an arrangement is complex in terms of the pipework and
valve arrangements required. In addition, the overall assembly occupies a
relatively large volume; a disadvantage when the available space is ata
premium, for example on a subsea wel]héad 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



platform An alternative known arrangenment, a
plurality of individual, generally cylindrica
strainer candles are nounted in a single vessel. In
»ioe20psirse49¢ul ar WO 2008/ 132491 PCT/ GB2008/ 0015P3r/GB2008/001523
assenbly, the strainer candl es extend |ongitudinally
wWithin the vessel between two supporting plates, each
pl ate havi ng an opening in cenmrunication with the
interior of each strainer candle. An inlet for raw
fluid is provided in one end of the vessel, whereby
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systen1|s provided to clean the strainer, candl es
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the direction of urd flow through e vessel he
st paitiples indhewameRuid erswesaized on thednueps surfage of the siinkwardies.
operation to be conpleted, the entire vessel nust be
taken o

sh assenb R
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oper ion. 15 The system, rjse ac .
0 oS SR GROP! THH BORGRAabIE VCBaaR g prainer
COoBgidies S HoWeREin 0tk &fr thd Wack Rash&perafibtolRESmPREdY, the

conduits are brought into cooperation with successive
st prairﬁé@sd@mth%tagﬁmfﬁh%e fluid to flow along the
interior of the candl e, renoving the accumul ated
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! hl?lgoec]:co?);)eeratrloenqwullﬂg su%cesswe strainer candles and cause fluid to flow along
the interior of the candle, removing the accumulated solids by means of a
shearing fluid flow. This system is complex to construct and maintain. It relies
20  upon a seal being formed between the backwash conduit and the end of the
strainer candle and is prone to leaks and poor backwash efficiency when the

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

One such system is the Metrol® Sea-Screen® Coarse Strainer,
commercially available from Petreco [nternational. 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



One such systemis the Metrol (r) Sea-Screen(r) Coarse
Strainer, comercially available from Petreco
International. The system conprises one 25 or nore

O 20pRA3R49al St rai ner baskets arranged w thi n BCT/GB2008/001523
generally cylindrical vessel. Each strainer basket is
provided with a dedi cated backwash assenbly having an
el ongat e backwash col |l ector jpead extending the | ength
of the WD 2008/132491 PCT/ GB2008/ 001523 4 respective
strai ner basket. The collector head conprises a sl ot
or i 5 t ' ' surface of
ChaeRiAl Akt e, RSB ACHI o DBl 08T RS
C onbhts ddjacent tliednipa clnfias lof 6. Seaibérybasian ambamatdtahto at he

coll ectar head,i rotated within the strain basket,
s o v candiiin the bagfust yscinly Iqpsegp ke ralleeter Beed s
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connected to an qutlet at reduced pressure, typicall
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strai ner. .basket e rempved by a reverse d a.shear
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efficiency, there is a need for still further

I nprovenents for sone specific applications of the
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coul d _al so be .increased. This would al] ow i amet er
of OSH! .‘H‘Iégl%}é’g HeSpECHII e SéBQEEFLHPB"rd- Al gwiéﬂﬁqub%ﬁnm ng
dUfd¥anth &8 fhe RGFAB Arediof Str&thin Bfite#al per unit volume of the
containment vessel could also be increased. This would allow the diameter of
20 the vessel to be decreased for a given straining duty, reducing the size of the unit

and further reducing the overall weight of the vessel, both empty and when filled

with fluid and in operation.

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
25 art and employing the backwash collector arrangement of the Metrol® Sea-
Screen® Coarse Strainer on the exterior of the strainer basket. Pending A
International patent application No. PCT/GB2006/004104; claiming priority
from British patent apﬁlication No. GB 0522417.5 discloses a strainer assernbly



and further reducing the overall weight of the vessel,
both enpty and when filled wth fluid and in
operation. It has been found that a nbst advant ageous

B W§BR4%yst em can be provi ded by reversi ngPCHEB2008/001523

direction of fluid flow that is comonly applied in
the 25 art and enpl oyi ng the backwash col | ector
arrangenment of the Metrol (r)5Sea Screen(r) Coarse
Strainer on the exterior of the strainer basket.
Pendi ng International patent application No.
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the outer surface of the strainer screen, the backwash
c oAetassthewidernlsurfagesif therstraiversieeenbei ng noveabl e
relative to each other, so as to allow the opening to

10P35S At o5ad e S TRl Ry $oBE/Ra {04 hobh Bl in the
PCSpfeCifiz {6y 00 4 dvribes agomasllyi \ferttbetlﬁmirangﬂd &el or housing

specificati gn and rise ener al verticall
&i‘h@l@@ @@?&é@swﬁwﬁgvﬁﬁ rftaa%? HB?IE?A $ther thanyyeatialie o

t hah ihlBefor £5iE 2 béBYaiRE iPFoBREER thd iRSel HBRTIng to a strainer

vertically). An.inlet for fluid to be strained is

pr &5FHEY cPRPEHAE ¢ ety of sainpigodudesa Baeh giravegr module
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Each ‘stral ner conpri ses a p ura
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B abflr 7L herdRt R Ryl B BIRE St Boul v
i nstaper adserably, Stdiredtedd aillouﬂ@t,at hawsk agl @ans assdl iithe Ueler
he?nd as shown in the figures). The second end of the vessel (that is the upper end
20 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
25  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.



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 the vessel (that is the

WEpWes/BaEP120 as shown in the figures) conpri SEET/&B2008/001523

val ve assenbly for selectively operating the backwash
system of each strainer nodule, an outlet for the
backwash fluid, a gear asseébly for driving the
strainer nodules and a notor for driving the

af orenmenti oned conponents. Backwash fluid | eaves the
strai ner housing through an outlet in the second end
of the vessel. As noted, nost typically, the 25
assenbly of PCT/ GB2006/ 004104 is arranged such that
the s ethfdst@titcbr ofstanhef POEESEED06(PG4] 04 hes eah fmmd $sentkl y
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found to work particularly in the strainer of
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productlon of oil and gas refrom However, it has
now been found that a particularly conpact
ar r angefvesording tot eh&s%pen af ths prea¢mt érveas@e tivkeyis pfovided a
PCﬁ/G%gOOG/9p41 4 can be provided, allowing a

pa W%ﬁﬁfﬂn yeqpfqulFlélﬁt use of materials of

constructlon and of space at the strainer

i nst al | ptiaaier houshiy mcmga\m& end\fg@@ibﬂ amga L-&oﬁd éridrgoktion, an
aspect of the present i|nvention, provi ded. a
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inlet for raw flui'd and an outI t for strained

. fluid, the outlet for strained fluid being disposed

20

in the odtragter basﬁetﬂmvin'g @nstraihertsaeeein mckdislg)sechwtthinaﬁlm er
ba olﬁgling,r}ﬁ RS st ace & Nhe ket brdd cmg 3R ﬁg\%dco}’nmmumcatlon
Mth the raw fluid inlet and the internal surface of the strainer screen being in

flow communication with the strained fluid outlet;

a backwash coliector 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



15 housing, the external surface of the strainer

screen being in flow conmunication wth the raw fluid
inlet and the internal surface of the strainer screen

B 2908/132491f | ow conmruni cation with the strai neBCTABLAH8/001523
outlet; a backwash collector assenbly conprising a
backwash conduit having an opening di sposed adj acent

the outer surface of the strainer screen, the backwash

20 conduit and the strainer basket being noveable
relative to each other, so as to allow the opening to
pass acrQ t
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one another, the drive nmeans being disposed in the
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strainer assenbly of "the present invention provides
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straining of the liquid. In the strainer assenbly of
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the strainer assenbly CT/ GB2006/ 004104, the
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St 51fgvieror @9@@@&}@ cohipa&'@ﬁrangement of the strainer assembly. It has
been found that arrangement aliows 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
20  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

25  more easily adapted to existing .installations, the assembly of the present
invention is particularly suitable for use in modifying existing strainer

installations or assemblies, for exampie as a retrofit.



been found that arrangenent allows for the strainer

basket and strainer screen conponent assenbly to be
recessed into the housing or vessel. This in turn

MO w1 | engt h of the housing or vessel toPEEGB2008/001523
reduced, conpared with, for 20 exanple, the specific
arrangenent shown and descri bed in PCT/ GB2006/ 004104.

In addition, the strainer asgenbly of the present
invention is better suited to neeting the needs of
existing installations, in particular t he arrangenent
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being fixed. However, in a preferred 10 enbodi nent,
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S Oriddts 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. In a particularly advantageous
20 arrangement, the opening in the backwash conduit is a longitudinal slit extending

substantially the complete length of the strainer-screen.

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

25  vessel. However, it ig 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



15 renoved fromthe strainer screen out of the
strai ner assenbly for treatnent and/or disposal.
Preferably, the backwash conduit is a tube, the

BEEWIHB24M t he backwash conduit bei ng one or PEB6H2008/001523

slits or holes in the tube. The slits or holes my
take any suitable form However, it is preferred that
t he backwash conduit conpri 9es one or nore
longitudinal slits. In a particularly advantageous 20
arrangenent, the opening in the backwash conduit is a

| orhgrlah eﬂa lthe%ahl&wa%ﬁ E@Mlmefeﬁﬂﬁf%%ﬁké lah Y)géxh?% for each of

ngmd en th of the stral ner-screen. ai ner
asd Msﬂllbfofﬁh@ngrb@sl@m i nvention may conprise a

siingl e strainer basket and a single backwash

assenbl iLvel lurality of. pair f
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assoclated with t backwash conduit. I n such an
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ba r
cachiane diRCi P IFHEEALIc RN SR ERAR o1

pl wiraihértbpskefs rslamm tn@ne heskart s nmay be arranged in any
sui table pattern ar ound t he backwash conduit. A nost
effectl arr.an sfor t he pl ur 5 of .
Ostrai. ne?LE% EF{IE %ﬁk‘?taﬁﬁ&gefi gﬁﬁuﬂﬁﬂwt&%ﬁﬂ%’fﬂ’?ﬁ corgiuit
baerl@g;v/araﬁy dgRadhg u dpdnf"thé §ikzS antidonti o d’fltliEJd”ﬂﬁaiiﬁDbd%ket@fthe

by, the assenbly

P Bt i hehatiing 4ndes ‘é‘}thg’flteé?%%"’fﬂllﬁds Iaprrsage i

al ﬁemeérlo@@@alﬁermﬁgkasqwt Mdydbe aﬁaﬁg‘eetakdfﬁdgrsingﬁ baélamﬁl y
to be enployed to nove tf){ backwash condurt and

st Fendyl mayzanestom 2tatl. ehasdeamn Buad ahay arrangerméns
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anetraigan bagkats atraged mﬁdlatl lyearsﬁmiamn éackb\aslkemﬂuit béieg a preferred
backwash conduit, the housing, and the duty to be
pefFBERBE™ I n particular, the
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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nunber of strainer baskets that may be arranged around
a single backwash conduit may range from2 to 10. It
has been found that an arrangenment 15 conprising from

WO 29081324% ai ner baskets is particul arly advanPGEeBLg§s/001523

with 3 strainer baskets arranged radially around one
backwash conduit being a preferred arrangenent. The
arrangenent of having a plur@ality of strainer baskets
arranged around a single backwash conduit allows for
the present invention to be applied in a 20 nodul ar

oo B ARl AR LA A SUEL O TP TR Lol s
eactiativedol theirassupiatediback veash earidwis s aoted abdveathis drak system

| east one, stralner basket .associ ated with.the bac h
Lo P 0 A R nd DR of B SRR L s Adjsrls BEGHERT
Mo Ghél sBginedPrIBdE TR Mhive Sarh MDY ®weaditiyl S Suftable means.
plurality of strainer basketstgssociated with each |
AAN0IR% lg@egeq)?utflﬁ%the housing
St had SfhediRAW ! RSde s&ﬁ@m Eg QS6ibld &}ié\%;&géﬁi@ nSr!li;%bIetxﬁé’tBrs For

single drive system can arrange movi ng each of
t heoweraiaibe drivecsysiamiarswoll krpvends pleccart angd dopeneeigliicdvgilade.
strainer baskets. In particular, a preferred WO

2008/ 13249%.. PCT{ GB2008/ 001523 | 0 i
<ingl e B ROLoR T BRPE IR oy (Al tea ol oF
baakihe backmwastpdssamtbly,dn bidet to prEban thrtback wash loperation on each

conduit. As noted above, this drive system i :

or SRS kedkeL. (1R gaieplat. e MPgHIer SFANGPHAICHSSE ner
hoHgrtiBeforRdihe aSemblyBapetnRise b Qilve hddemblyfal eedtildlyi d.
The drive system may be powered . b suj t abl e neans.

! ) ed by an ¢
5 PRaingRcieoishe backivash qondyits ta ifatp e 8% operation forthe
| ocalifd bAUER atB ekl vﬂ@al{gzll,t%gﬂw@a!@ﬁ cGRIRE Pefils bPa Fk?erred
drive systemby a suitable drive shaft. Suitable _
nmovavgaskanbly prvgvdnigreidadtetr i ve system are wel | known
in the art and commercially available. In addition,

L7, BT CB e FLb B ey TR o B
peid B¢ fattvarhackRsdradeeicadch o iReatiive skindt taskdCln this
3:’:\?&%2@@%&1 th@ %gctzkl“?aléllll gytc’le, Iiiguih I?sedrg\gg lijxl g rt?vregs% rél?rgcr{?()rrlltthrough
- 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
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her ei nbefore, the assenbly may conprise a val ve

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

WO 2408i8R49basket s associ ated with that backwasPCT/GB2008/001523
conduit. Details of a preferred valve assenbly are

gi ven hereinafter. 15 The opening in the backwash
assenbly may be arranged to lbhe very close to the

outer surface of the strainer screen of the respective
strainer basket. In this way, during the backwash

fm‘aie?erathy g4 &g RhAUAY, {1 og%i,?n% \hd k@h!hec%héhﬁf‘i[s he

ough “the strainer 5cre ereby renovi ng
sobretrsahly atppdistanae of fremoki$ &r 16sUmfreftem thedxivenal surfica ofithe

pr rangengnt., . the ni I nthe.backwash

P o ke BRACEIE Aharn 65 BAS T 59 el FioBFne AR s
subpf the sraficrtstyeers idegending upasthe kizé bfithe solid pamgclesain the inlet
baﬁkMﬁsh operation, liquid is drawn both through the
st PMPA&Yetr een from within the strainer basket and
fromoutside the strainer basket across the externa

sur f aceTRf sidehst i $Rh#B in HE &G ash Eindui AEY B 3LIEQEY ©f
both t hrough-fl ow and cross- flow |iquid provides a

hi BieEide theaagiireg bagkvash peréyrmenae; which mall Bepshdirsparcynen dhe

ar S REBY pildraf, ElefaMN 10, £EPOT dpdine i BeRERIERY
bacdadais fs foomuito 10 §o gfithé srfabd yredofthe stedines sarkert, atre

F1 5o, RER OO PAFRE o tsdoriR e i 11 ow

through the strainer screen is from3:1 to 1:3, nore
VIO 20081 3248t ABTH RBRRARAAMNLLEES: obbdurbd &Pk ot pdition of
To achieve this, the opening in the backwash conduit

i sthe piFaipcssensen, thus allowing thefagobRortionh the srecy ta opaata bily
fr ; S ' :
B T R
exti& pithe extefiercurfagsfol theestiginemsoraen. screen, dependi ng
upon the size of the solid particles in the inlet 5

l'i quid Th ' f . th ' ' h was h
15 condui 1 RayARE Sera B PRt PR R e ag et i
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b astdpped for pgafticuRstetner blskelwhile the BieRaAsh dpdrafan is BepRn

t c%nducted. 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;



duty being perfornmed. Preferably, the area of the
openi ng in the backwash conduit is fromO.1 to 10 %
of the surface area of the strainer screen, nore 10
piogfoe/esdyy from 0.1 to 4 % of the surface ar eBCTGBLl®001523
strainer screen. It is preferred that the backwash
conduit obscures only a mnor portion of the strainer
screen, thus allowi ng the mapor portion of the screen
to operate fully in the straining of Iiquid.
Preferably, the backwash conduit obscures |ess than
10% of . £ f,ace of raine n. 15
The. st r St iRy Gtk Bulhe o FesShoR LRSS

st saainérrbgsketithedugh i strainerse@pp exthé oiside of dretstreinkrebrasket, the

strai ner basket whil.e the backwash operation.is being
colBg e or teapdp oot ek B at R feedetin g
| s findt eADBRHoBORe hdiding; during the backwash operati on,
the portion of the strainer screen away fromthe
opening in the backwash conduit renmmins operative in
Sthe streduingg baglerash penduit havinmen epsingdjsposedediacgnt et
t NGuRAGHIMBSEY RO tradel édrEl;gﬂQ ir(:RRS [hihvRANS il Jite: LRARROYS Y
using a given stralner basket is a particular
advzanagereof, whhebpthepertioniofitherstraiopr scrden adjafamt the@pening in
as t ot resent .invention, prqvi des. a_net hod_of
O S P T
st bavkwesh liquid;he i nterior of a strainer housing;, WO
2008/ 132491 PCT/ GB2008/ 001523 12 causing the liquid
within the housing to _pass fromthe outsjde, of a,
10 5t r aj nefasHas Msdagkirash harid ey oiitlsin thehousipedisppsed in a
| N§dofd &ld Jolfonrkii HBEinpasket, the [iquid passing
fromthe inside of the strainer basket to an outlet
di sposed in a first end portion of the housing; 5
causi ngwkerein theadsiivh feranelang thh hedkwgslaeorgpsmélatyedd Seovtd
adj . r.surfac f 1 r.ai ner. en.to
oV EEECDe b0 i e TR Hop HE oY Bt B R Qi
schawing. wher eby the portion of the strainer screen
adj acent the opening in the backwash conduit is
. K . :
15 subj eCtEsdngtgd eﬁnoeg ?heV\sl?rSéﬂlir%poep%%ilog gn(? {hg ggklvpa%h gperation 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
20  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

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



- backwash |iquid; 10 passing the backwash liquid to an
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outlet in the housing disposed in a second end
portion of the housing; wherein the drive for noving
woeopgisRa9ash conduit relative to the outer seCT/aBE0®H01523
the strainer screen is provided fromthe first end
portion of the strainer housing. 15 As noted above,
the straining operation and i8he backwash operati on may
be carried out successively on a given strainer
basket. However, preferably, the straining and
baCkmsﬁh@%&%éh"d&ﬁdlﬁ{xﬁaﬁﬂé‘ﬁx %erglaﬁ ugﬁeﬁﬁur'sare&%f ife
given strailner basket ac mas oper at i
pr effainciiagket orhinh isaysalda menedbr bl statiompry. rHﬂM:‘-m‘s,lltie prefgred
th

a?{h%?a%i&ve o gan%s& i SHBHED ahdfhe ShRLNRLcR K6 R reflgnve
fI tnmhngpdmngmahh leclewdshichmduitut si de of the strai ner
basket across the strainer screen, as discussed above.
Prefer the ratio of the Iqu|d t hr oug
Sthe st ?Q ﬁtad"%tﬁgeevﬁ%ﬁaﬁwﬂt% of ﬁ@‘l‘&ﬁg?ﬁ A aferpstaqited i
bagls\Wagitvask esritt Pﬂs&s}aﬂliﬂ ehd baARWwadh doh it &ngﬁrses% Jpeﬁing
strainer screen into the opening in the backwash
cofd gaah qf $her pluwality-of sigadner baskeltpor e preferably 1:2. WO
2008/ 132491 PCT/ GB2008/ 001523 13 The backwash condui t
may be t o
may | neﬁ%@%&ﬁh@&ﬁ}{%ﬁﬁﬁ&w BhilaB bordif 50l D 110 99 35
I—Ioﬂtevmface iateaios tlmrs&ﬁieelrsexéen {rhart ptdfierabia dlowes h tebbidef the i s

d the strainer screen is noved relative

t {
S S gy%%%ﬂﬁﬁﬁsv%m¥ﬁﬂe%hckmash conduit. 5 Mbst

advantageously, a plurality of strainer baskets are

associ ahefbtd ddve, thearRagd@S br e prldért mv%’ﬁﬁctnean@wsy@r 4 he

backwash conduit conprises an opening for each of the

p! Rivmlitytof serarafe pieaine baskels kebaarrapged andegsasfatadrittopeinglag
| NpahiRadhAoKIRS T oMY, i £ affhieMsBedt, thO@pr:®n?nEntion

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 dispesed 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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the surface area of the strainer screen, nore
preferably fromO0.1 to 4 %of the 10 surface area of
the strainer screen. As noted above, the arrangenent

B0 20pI3p9esent invention allows for a pl ural PET/GBE008/001523

separate strainer baskets to be arranged and
associated with a single backwash conduit.
Accordingly, in a further asgect, the present
invention provides a strainer systemconprising: 15 a
strai ner housing having a first end portion and a '
second gf RY0 g™ [ : oSk an
ol ot f o aRoin R 2eirhone RPHE oRia LoHRL SRTRE B |

t hbaskatsrelativgdo thy other.avtedein thetdmve friepss is anitie fiost endportién of
th [ng: ;a plurality of strainer baskets di sposed.
mﬁ?ﬁﬂ%ﬂghggﬂgusing, one of the internal and externa
surfaces of the strainer basket being in flow

comuni g adckemsh Afllewdol badkihash fwid f thelbatkivadhedutlandtsgdaal in

ot her of .the interpal and external surfaces of the

st i speond g ﬁ@?o%%ﬁﬁﬁh??ﬁqﬂan communi cation with the
strained fluid outlet; a backwash coll ector assenbly

CoNpr i SMag savAR4 WES] tiOREkiAsh QBREAR laSsemb 1§ ARG Rl 12

backwash operation on the plurality of strainer
bag¥eie a bapkeyash aperhéon dratbk phdlit of ftrainer baskstosimalshueously.
with respect to each of the strainer baskets; WO

2008/ 1 RCT/ 84001523 . 14.drive ,nmeans,for
a1 v gl 2 e SR (SR AP eEPEP e
bastkaiiing 4 Alidicomerising:t he ot her, wherein the drive neans

isin the first end portion of the housing; and a
backwash qutl et for backwash flujd, the backwash

10outl et @Peppbedudio passiikm theyistieat gaghof eiphalisy of steainer
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hopskdigthrdRf  sRRYANTLARER RHEE YosideRE eRAGKARS a0 ect or

assenbly is arranged to conduct a backwash operation
on the plurality of strainer baskets simultaneously.
I n sti |caudng ajbackeeshaopdicit havidesanmpesiegto oveartativnto the

Pr Q4 4R oF BAR MaiBlr scleh AAUT e forHbof (BBl R Wen
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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10 causing the fluid to pass fromthe outside of each
of a plurality of strainer baskets through a strainer
screen to the inside of each strai ner basket; causing

WaReswash condui t . having an opening to nove PET/GBROOS001523

to the outer surface of each strainer screen, whereby
the portion of the strainer screen adjacent the
opening in the backwash condyit is subjected to a
backwash 15 operation; driving the backwash conduit
relative to each strainer screen by a drive assenbly

058580 Bt S 18 SR B0l
opénckvwasin systera Anacsnitdb]e galsle &‘sembig npgydewagioyed fiehuopening O

The plur.al i,;ty of raln ts ar refera
suBpEEPRRE I o o Bttt conBiaf Bt BelireRadlialy
noaegmébasmprikdie: \Fﬁl\%é‘gﬁ}ﬂé hdvingednt dpefiing thebdih, ape edled p‘[ate
alloms a phﬁ%allty of segarate strai per, nodul es, F
beire srovgetinte beine thrapeapy Mty aliengea kil thet%lﬂstépmng ofa

20@%%%&5‘:1&’@?& ERODEHAO A backkPash Ui Wil Auuri N0 €
drive system in particular a single drive notor, and
a §til¥ite backwash system ~Any suitable val ve assenbly
may be enpl oyed for opening and closing the or each
backwas i cul

aaseni etk i¥brBRlzblySulsAble! R Rkt cousine
t héreaipming ﬂxemv:aio\mowehﬂb endolneif aligrmene afthaudcessbrei hag(Wd’sh

1SR Es BeS Rtd B s

CORighild th¥bpdmiraito B FdrRkd 1B dali/d platEfsach/ﬂabMﬁe naln Q)fitlﬁa arc
preferably rotatable, rotatjon of the valve

c abkthe greningedessmines diedengiteotime thaghbe valrg 1§ Oﬁﬁ%l Eﬁrt of
al bmmtofmetsﬁaﬁle%mly 6t A2 pENER fhvertoC BRUMEAIR; | N A

preferred arrangemnment opening i s an arcuate
oppmefemably Hemls alnrbughsamamﬂpm ilfitp 303, merefposfenabilyifrom heto

v a’by’e Tﬂj: gf;eqm’?gulﬁla?y Eysaéedtsla ?hak g 1%%@ bggkv&agﬁ it is opened at

any time. Altematwely, 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 per_iods 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 partially

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
o . -



of the opening determnes the length of tinme that the
valve is open. For operation of the strainer assenbly
of the present invention, the opening preferably

woeesds249mr ough an arc of from 10 to 30, nor ePCT/GB2008/001523

preferably from15 to 15 25. The openi ng may be si zed
so that a single backwash conduit is opened at any
tine. Alternatively, the opggi ng may be sized to allow
two or nore backwash conduits to be opened. Wile the
val ve may be arranged such that there are periods when

no ackwas ondui ts .ar n,, the resul tjng,. :

GRS SRl ik SadE Rt S0 B B0t 't ne

xﬁhﬁtﬁlgﬁ_inaﬁt&c@iilfeﬁ g@:wbﬁ_ fis foirtim)fdrﬁzllgamxxe; Sich aﬁ hritdshaftpee
ere e tor driving the valve plate S )

o eund o ik OO ! B ASNE 1ae P a dportion

clanping force. In such cases, it is preferred_that

the val ganpdidkfis dPthe PRAB RSveRlich wlll oW MBS sSifbel "Bt way of
there is always at | east one backwash conduit at | east

5 paexample gnly.dgeing atfergnse tgithecascompanying dppygngs. snwhigh:

10 Enbodi négrs 30§ a tioss-gachemhviewmnf ghetasssmbly of
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operation. 25 The val ve assenbly as descri bed above is
pr ef er apl unt ed..i he e -en rii of the
housi ngﬁg%(rﬁgﬁ SR gju (gggelr?fosf'ﬁeé:‘&grgag%l\%as 3‘&@?3{‘1’?‘9 t he
v ahseembis aevvlbdiyg roohelzmbodivenesl thypedeat siweiodly | ve nmeans
as used to nove the r WD 2008/ 132491

PCT/ G3B200810Q1523 ., 16 .backwash condui.ts and/or .

st rai néneY5SKER detrilgdatisw &t 115 dBHAsSFRRIN &t the PRpe portion of

ar {2 RgeRBRlas kRS [rBSg@eTeaNS for transferring drive,
such as a‘drive shaft, to extend fromthe first end

portion of the housing to the second end I_porti on.
igerw 2pdong the
deIscriHbﬁfj, by way of 5 exanple only, having reference
ige I1I- : . . : ) . T
to the aéconmpanyi ng drawi ngs, in which: Figurel is a
| ongi t udi nal cross-sectional view through a strainer
assenblBigas 4s binplitied Bpesaithivdioftitarahgdntunt of ot

ackeakas §18 b G ing p pretened cmbodimnent of he

present invention;

Figure § 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-V1 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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the assenbly as shown in Figure 1; 10 Figure 3 is a
cross-sectional view of the assenbly of Figure 2 al ong
the line Ill-111; Figure 4 is a sinplified
wépeEwa4%at i on of the arrangenent of strai ner PCHEBS8/801523
and backwash conduit according to a preferred
enbodi nent of the present invention; 15 Figure 5is a
detail ed view of the valve agsenbly of the | ower
portion of the assenbly as shown in Figure I; and
Figure 6 is a cross-sectional view of the assenbly of
Fi . sy hai .= i \V.e: .
s Sy SRERY. Kol ok BFhreCie DM Rt ented in
Fi glheepdsjtionbdpecxasplsthonmontallyt asinesd dictdesenbl vy,
generally indicated as 2, conprising a housing 4 in
the formof a. eral.l v upright cyljndrical vessel
of conv R posfiaf SRR i alPertii o o s eyt RERe
ﬁnbﬂdlinbﬁfﬂis vich@win Fi@ufehgaxf\i) agszég%igi/ @gg)ogicﬁacﬂ,l £R8Ed in the lower
erejnafter is arranged V 132491,

@%ﬁ@@%@s syviewed wddge il ary §pveetl is balted o theopgp ppd

be AP Tied erd Setibabf he BoRRBaERloke TRYNtEEorITHRMHo8nd, "The
ot her positions, for exanple horizontally, as need

di elosire s rerdeeedHbudtighy by theasodsipn pEa suiighle gasket ofn 6,
l o : u WA i.n
Fi Vet et RAE oY Tonbfes ASHERA by B0 b SHEDuk
| oseepnd éndgrodtianf8.t he assenbly as viewed in Figure 1. A
cover 10 is bolted to the open end of the first end
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Pr ities | @ for @fraifeSlijuicR DIt iglas14edpent intd BB HeikingOBBLeen the
design. The housing 4 conprises an integral cover 12

t ofitsf leserarnd end periaes & 8 The prtledogs propidehm thefisst engd 4

i sp(ﬁ{iglyg,dag et APed il €t 14 for liquid to be strained
and an outlet 16 for strained |liquid. The inlet 14

opens into the housing between the
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.



first and second end portions 6, 8 The outlet 16 is
provided in the first end portion 6, adjacent the

cover 10. A strainer assenbly, generally indicated as

MO 2008132Mai ned within the 15 housi ng 4 bet weRPOI/&B2008/001523
first division plate 22 and a second division plate

24. The first division plate 22 is retai ned by being
bolted to a support ring 26 gxtending fromthe inner

wal | of the housing 4 adjacent the outlet 16. The

second division plate 24 is held in place wthin a
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opb‘?\1§3 i flowepataofor bagkvashliquidsis gwis dorersd episnding flom the rogiva
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15 bR 9940 3 cot P Bl R 4 ErFR R 8 e 8RO b 2
ar dsfahgbmsmg 4, ® 1shovwhbdcRwadhyllquicefilorh atical ity Ed:tngdErﬁthé sechfd
an alteng%ﬁ%ﬁ$¥£%the sllt 36 t he backwash tube may

ediyt enesovEsl 2
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
20  strainer basket 34 is closed and sealed by the second division plate 24. Atits
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 cylindﬂcal strainer
screen 40 extending substantially the entire length of the strainer basket 34
25  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



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

surroundi ng the strai ner baskets 34, through the slits
8O 2008/B2090 backwash tube 32 and into the cavP@lGBI08/001523
t he second end portion 8 of the housing 15 4. An

outlet 38 for the backwash liquid is provided in the
second end portion 8 of thgghousing 4, to renove
backwash |iquid fromthe cavity between the second
division plate 24 and the end cover 12. Each strainer

gﬁgﬁﬁ%ﬁgﬂ%ecoﬁﬁﬁgﬁ@féﬁﬁﬁﬂhﬁ@$m£gﬁ§ggéﬂé@l wer e(re}d22

(abowsirmded in the flgures) each 20 stralner basket

34 is closed and seal ed by the second division pIate

24, At ] u end, each. strai ner ket 3

o ongnin e AP RS Shavet s et Sih iagevisl Bibe 3 b0

t hgssEeiated Yrahed bikets B8 VBB fe§lectto\Uhs biihd? b3 thaviag
and the end cover 10. Each strainer basket 34
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exhands 39 i SHbwh ﬁﬂt‘lh%l Dani REa8Rl i1 dr@ B9 eRfalldiGe geart42

stral ner basket 34 betmeen t he |rst i Vi Si on
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pa far £
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0{ netiFporef s eorsn 40 abmvsww@% B PRy Nantage of ¥
PGhe RBOEAMACEEWS in the fiphies fRval i stdihe b@éﬁe{s%&e divenSrom
provi ded to renpve strained Iqu|d fromthe housing
4. 2 fipgle MOt RseAgbirent shown in the figures, each
backwash tube 32 and its associated strai ner baskets

34
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divjsio | ates 22, 24. The drive sha
C oWiﬁléErf 121@? Bg,arg-’-} at its upper end adjacent the fs rst lVlSlOIl piate 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



coupling 46 to the output shaft 48 of a notor assenbly
50 nounted to the 10 exterior of the cover 10 in
conventional manner. It is a particular advantage of
woetgisoti rent shown in the figures that all REEGB2008/00i523
strai ner baskets are driven from a single notor
assenbly. Each strainer basket 34 is provided with a
fixed gear 52 at its upper egd adjacent the first
division plate 22. The fixed gear 52 on each strainer
basket 34 15 is fixed in its relationship wth the
strai ner hasket uch that 2
c e g T i Sk Ao L i e e ¥l ouen
baaiev;@ﬁh Rame saeh ingteAAIavike OGthinvht bential ¢altgrav@gdionbihe at
ts 'upper end adjacent the first division plate 22.

Thérst Aiyrsign Rjis 22 sod the geprpel hedn¥RSYFEMapout its
respecti ve backwash tube 32, wi thout causing rotation

of the ﬁﬁﬁ%ﬁﬂ&h rBtH\!?& of thedriw! sﬁéﬁ @?@éntl%ﬂdr@\fe RACAY causes

backwas 20 32 engages W th fixed gear 52 on
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RSB o bl PR B

rrodibke,?has its fixed gear 52 engaged with the central
drive gear 42. It is an advantage that the gears

conprised in the driv stem are 25 dIS osed at the
Upper moBEr P e e farivresh 5o §¢63 HabIGLIreg o8,

as s AMiner Haskeh %ef elsgé#ilﬁﬁ 2 id prowdéehRh ¥ vRIRk 8B, éénéﬁﬂly
division plate 2 is vertical orientation, the

10 getndisaigd @s ﬁQ)tTlfed@i‘@d*SWbé)h@ i sbewn ndiigurp | gpd i detail in
ma 20
por s 3 B RS gl e R e
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er | n th ntr a I F
e pf B B Srhid B EnE BPRA i By SR AT e
d rvalee lﬂa‘tﬁ ?SE ﬁﬁ prbﬂd@b@ﬁlﬁihﬂn ﬂﬁngatdﬁrﬁidtﬁpeﬁfngt&ﬁpdiﬁidned such
@\ft 44c€ti_lral drive _gear 42 caus 35 rotation of
15 ¢ nba{ iAEPRBLHe ¥Ry e Pl 65 AEs tHCoRSTRE B4 PRt e 1 SRAT ch
| NerddWrRadi ta¥iBPash llR 38R AGuSioidirnede RenliShdoRYhe
means of the idler gear- 54 on each backwash
valve plate 62 from a central boss 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
20  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 figures.
Movement of the valve plate 62 away from the second division plate 24 reduces

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

straining and backwash operations.
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tube 32. In order to operate the backwash function to
clean the strainer screen on each strainer basket,
the assenbly 2 is provided with a val ve assenbly,

gormeeszalsk4p1 10 i ndi cated as 60. The val ve assePdid/gBBO8/001523

is shown in Figure 1 and in detail in both Figures 5
and 6. The val ve assenbly conprises a circular valve
plate 62, shown in detail im Figures 5 and 6. The
val ve plate 62 is nmounted for rotation on the end of
the drive shaft 44 extending through the second
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badikwerssembih o Bremgvesifeore the hahding? psa siogla upist Bempyabss
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di 2kfrdmale mppérheng26uat e openi ng 64 set as the sane as

the internal diameter 5 of each backwash tube, the

length Igfopggaggn,taqﬁhid%g Ig st?a?rcn:e \,Nsausé ag gcg‘?vaici is? B:Srtlo Ithsé 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 intothe

: 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.

4



proportional to the arc of the opening, for a given

speed of rotation of the valve plate. This is

preferably from10 to 30. As shown in Figure 6, the
woenesng249ext ends t hrough an arc of 19. | n or dBCT/GB2008/001523
provi de support and rigidity to the internal structure

of the 10 strainer assenbly, tie bars 70 extend wi thin

t he housing 4 between and apeg bolted to the first
division plate 22 and the second division plate 24.

The tie bars rigidly connect the first and second
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backwash operation is initialized. W 2008/ 132491

PORnEEREeRY obhe baisingznd the dydetaldktorsped backweshitybe 32, the
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drive asse e strainer
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Or suidlufdinSthe Btrdil& screen is causcd 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



5 associ ated backwash tube 32. At the sane tine, the
valve plate 62 is rotated, causing the arcuate

opening 64 to pass into and out of alignnent with the
wocee13249ach backwash tube 32 in turn. As theP@eBiongjo01523
64 passes over the open end of a backwash tube 32,

the. interior of the tube is vented to the pressure in
the cavity in the second end portion 8 of the housing

4, and the pressure in the backwash 10 outlet 38. This
pressure is. typically at or slightly higher t han
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The length of time of operation of the backwash system will be
20  determined by the operating circumstances, in particular the concentration of
solid material in the liquid being strained. Once the pressure differential across
the sfrainer 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
25  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.



of 2 nml's and hi gher can be achi eved and nai ntai ned. As
the opening 64 in the valve plate 62 noves out of
alignnment with the first backwash tube 32, the
wacloeskooper ati on for that strainer nodul e WET/GB2008/001523
cease. The next strainer nmodule in the direction of
rotation of the valve plate 62 wll beginits

backwash cycl e once the opemgng 64 in the valve plate

62 cones into alignment with the backwash tube 32. In

t he arrangenent shown in the acconpanying figures
t he val 6
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t oflwdp inegenerple ingtuding gastodp streapBe backwash operation is
stopped and normal operation is continued. In such a
case, it is envisaged that the backwash system w ||
operate intermttently. However, the 25 strainer
assenbly of the present invention is flexible inits
operation, such that heavily polluted Iiquids

contai ning a high solids content nmay be strai ned and
the backwash system operated conti nuously. WO

2008/ 132491 PCTI GB2008/ 001523



24 The nmet hod and apparatus of the present invention,
in their various aspects, have been discl osed and
described with reference to the straining of fluids,
WO Pes/t3eal ar liquids. In this respect, strai PCTGBL®8/001523
to be understood as a surface effect, providing
nom nal separation between solids and the fluids in 5
whi ch they are entrained, fa@s exanple 98% renoval of
all particles greater than 100 m It will be
understood that the various aspects of the invention
may also be applied in ofhapl ui d-solid separation
processes, such as f||trat|on |ncluding dept h
filtration and the |ike. The present invention has
been particularly described in relation to the 10
separation of solids froma |iquid. However, the
“principles of the present invention in its various
asﬁectsAﬁHVﬂgﬁgﬁwﬁémgﬁﬁﬁp%d to the renmoval of solids
from fluids in general, including gaseous streans. WO

2008/ 1324Q1ndP %ﬁs%gg{gQQ'}Q?eﬁd p&%o% Mecodd efd portion, an

strai ner syst em conpri sing: a Stral ner housi ng havi ng

Sa fnletder ewdluighandiapeutieidorsiesined fiidethg ogBetphsiraing fluil
n r strai ned fl uid,
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in 10 fl ow communication with the strained fluid

10 ouflpwcompmupisaticueith the strapediuid eulistbl y conprising a
backwash conduit having an opening di sposed adj acent

the out ' t

(e o P68l Ll RS SR o

r emegehﬂposeda:djmcﬁtt bteroutes suréme bbthe strainer screen, the backwash
conduit and the strainer basket being moveable relative to each other, 50 as to

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

15 . 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.

20 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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all ow the opening to pass across the external surface
of the strainer screen; 15 a backwash outl et disposed
in the second end portion of the strainer housing;

WOReK 13291 neans for novi ng one of the backwasPCTGRH0$/901523

and the strainer basket relative to one another, the
drive neans being disposed in the first end portion
of the strainer housing. 2028. The strainer system
according to claim1, wherein the strainer basket is
rotatable with respect to the backwash conduit,
Wher ebY TRUGLERS b )GnPRchbidiio eﬁherbhaamt 186 2 WHERGEROT
the strainer screen may be exposed to the opening in
t hbackwagkemdhit tsoridbg, the opeuae Ighd Baxkoash conduit being one or
PCT. 2 3. The strainer system accordi ng
n(ﬁ?ﬁggﬁggﬂ%?%ﬁﬁg “or 2, wherein the backwash
condU|t is a tube, the opening in the backwash conduit
beng omke ﬂfameﬂ'ﬁ{sfs&nﬁidgbﬁlrtgrto blaire 3, \ivllibrélgﬁdaﬁ@&mg 4hh th¢he
strai ner, system accordi ng alm,3 erein the
E?ﬁkw Sy Goh NG CorE et AR A b piF psldesone or
nore |longitudinal slits or holes. 5. The strainer

Sys§t em peCathe P& steth '&:'c@('dmg% el G&Hérélﬂ %e%ﬁ%ﬁih@ % ihp
the backwash conduit 1s [ ongi tudi nal slit of hole

exbasiWpsipcondins tsaidommlluﬁlyaltshéor tending| S@bﬂjﬂﬁiaﬁf’ thehe
St LAN&E 1 ﬁ&pqq? QMHEQ%N%Bralner system according to

any prece erein a plurality 10 of
strainer baskets are associated wth the backwash
codui tThe7stra€ﬁhﬁs38tefraacnmﬂmgy¢$argzrpreccedmgatlang whereinai phorélity
e, backwas |se .an openi ng for
10 g oiths et Bk GEarPEy e e P ORI | o The
strai ner system according to either of clains 6 or 7,

Wher ei Nre@ainkt é&%@hﬁ cho@fngss Eld6, wHRASK ﬁie%au@wa@h canaRd
radi al |y around "t backwash conduit .

St PORPTISES wemé@r@@ﬂd@ﬁi@e pl@raahwféfrm@mdm%et% to 8

wherei n at | east

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 2 backwash conduit and at

least one strainer basket associated with the backwash conduit.

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

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



three strainer baskets are associated with the
backwash conduit. 10. The strainer systemaccording to
any preceding claim conprising a plurality of

Worapgise49modul es, each nodul e conpri sing a bak&uWaBEN08/001523

conduit and at |east one strainer basket associ ated
Wi th the backwash conduit. 20 11. The strai ner system
according to claim10, wherenpn each nodul e conprises
a-plurality of strainer baskets associated with each
backwash conduit. WD 2008/ 132491 PCT/ GB2008/ 001523 27
12.,,The L ner. a r.chi . ] r110 ai s
103 110 O MR RAGRE LA W I P

f orompndinga sihgle dfive dystesi foainoeing bH oK thie Straip¢rdiabhets elative to

its associgi)e?{ ba}fkwash conduit. 13. The strainer
sy &F BHPYREO PGS AWy of clainms 10 to 12, further 5
conprising a valve assenbly for selectively opening

eagh, of Thd@rabRe kRsaccANBULD by dLclAifist103d €2, FudRekwash

operation for the strainer baskets associated with
3t hemprigingwivecaseranhly for selectivaly openige gesh of (hethaglwash

ac E&{cﬂgyﬂa ihﬁ?iﬁﬁlaada@ h oﬁ%@ﬁ&i 3y thl %ﬁ%ﬂérﬁslﬁ%ﬁ%g&kdedi ith

| ocated 1'n the second e portion of the using. 1
15thaTbeskwashaionéuit. assenbl y according to either of
clainms 13 or 14, wherein the valve assenbly is driven

by.the drive. means. 16. .Th trai ner, assenbl .
oo thr i HF S5 8in Porethla 3Dt 6%eREs B Yl asbivys
askefid ih heosRbhdar partikal of éheHoatigghavi ng an openi ng
therein, the valve plate being noveable to bring the
opening _into, alignnent with the out]et og%elni ng 15 of

10 hatkewas Fhectrtmar assemply pesoetie ©sitheral dlaes bheklfagherein the
CORAM dsshBID iAlvaN by Ble difORAMd - 17. The walve

asse y accordi ng alm 16, wherein the valve
plate is rotatable, rotation of the valve plate
cailsi ngThestrampesssengbly henoedimg toanyof elainmt 15 to dhvherein the
al v nerra%getmginy wmgrlijs%g gvalve &a@%ﬁgi\a%%g ogé)n?rggutlllter%in, the valve
plate being moveable to bring the opening into alignment with the outlet opening
15  of a backwash conduit to thereby connect the backwash conduit with an outlet

conduit.

I7.  The valve assembly according to claim 16, wherein the valve plate is
rotatable, rotation of the valve plate causing the opening therein to move info

and out of alignment with successive backwash conduits.

20 . 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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20 18. The val ve assenbly according to either of

clains 16 to 17, wherein the opening is an arcuate

openi ng. 19. The val ve assenbly according to claim 18,
woa0es/13249he opening is fornmed in the val ve pPGR/@BENSINIS23
that the length of the arc of the opening determ nes

the length of tinme that the valve is open. WO

2008/ 132491 PCTI GB2008/ 001528 28 20. The val ve

assenbly according to claim 19, wherein the opening
extends through an arc of from10 to 30. 21. The

i ner, s em ageor di edi cl ai
el n ER U GRS the8 s BFRGh At e oxenas
di gpaghchnaic ﬁfdjnsl(atmcﬁ@ fromthe external 5 surface of

the strainer basket that, during a backwash operation,
flujd is draywm both throuqh the strainer screen from

wi £hi n Thest@inensysiem wsding T Ay precsdingslamgwhergigdhe

St padniiRY in MRSk WA E&iﬁtltﬁ?ﬁsﬁé&?ﬁt%l stiiek HRRAMO Excb sl
stral ner screen. . The strai ner :%St em accor di ng to

operatitmdlsid is draovm t

Spéth %8%&4%%&% % E&Eefn] fg% h&ﬁg@hﬁ%@?ﬁﬁt KPR é}idn{’@utsme

the rat e stral ne
scthestainer taklet #drossdhd dxtamad] burdacg lof thestraiberacreen. scr e en
is from3:1 to 1:3. 23. The strainer system according

to | aijm 2 wher ei n, ng .t he kwash o erati
ot Tl Bt S Eintoes e i e b Nk e gPRER BiPh s

t Obdch&radhl ddmahlf i @Wpodeh k6vhGRat] AiinglabativRish SEErERdh, the ratio

about 2:1. 15 24. The strainer system accordi ng to. any

pr %féh%jﬂwg flopeacgss thsSiainer scrsn fathe Aridglawthroygh ghiestaineh

coelihts frsmat1 @ 1§ stance of fromO0.5 to 10 0 nm from
the external surface of the strainer screen. 25. The
strai ner systemaccording to claim24, wherein the

0 pEni ngl lierstrainer systamlapersting @miai‘m 22, svhatteirg duliing the backivasim

S t cher Ql{é? 3%1% ralig r?% (2 rHqu fon 5ESLsIRE st1$alijnrer &t&en t5 %eoffluuti E

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.
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26. The strainer system according to any preceding

claim wherein the area of the opening in the

backwash conduit is from1l to 10 % of the surface area
B0 20088244 r ai ner screen. WD 2008/ 132491 PCT/GB2008/001523
PCT/ GB2008/ 001523 29 27. The strainer system

according to claim26, wherein the area of the

opening in the backwash cond®it is from2 to 4 % of

the surface area.of the strainer screen. 28. The
strainer system according to any preceding claim

wherei NThd\raimy mmeﬁgﬂuatm ag WHidrah gt umlﬁ; hat ,

during the backwash operatl on, portion of

st opgnmg in gleer hagkwashapn vitimbome? f@pﬂe%miﬁ glelsnrfadtr@r@aaﬂtlwas h

ins operative in the straining operation.
QM%h%rrgfrﬁﬁgaof straining a fluid conprising:

supplying liquid to be strained to the interior of a
st 28 neThdwmaiiengystenilfconlig) togny. hecddhrfgwla:imwﬁhhieim thdre

i,n ass fromth u |de rai ner basket
5%&%5%@ B2 R b st Sl A hlwagdroperigon, the
st p&iioe bf tha stkiier sélon awiyddid (HRapehIRG in thoPAdMasH fumtidie

of the strainer basket to an outlet disposed in a
fi Fespainsogergtiye ipdhe BRainipgoResONNg; causing a backwash
conduit having an openi ng di sposed adj acent the 15

oubgr SH'h]:eﬂ'ﬁ)ﬂ 0% élgﬁg%?ﬁ@i&%prﬁﬁ{ gen to nove relative

to t'he ‘outer sur ace strdi ner screen, whereby
the portion of the strainer screen adjacent t he

openi ngsupplying higuideato beaisdinaito dwi ihterisr clabfremtebusinga
backwash operation producing a backwash |i quid;

passi ng the sh i |dto an outlet in the
housi ngcaH’?‘%%)g‘ﬁ i‘ﬂ‘\?ﬁﬁmﬁ““ hopsigh PassdrqIB i B idsrofehe

h oy SR8 baskérerglgh 4 5\%119& s¥@erl BthdMYUOSF thd Sr AT RARE) the
conduit relative to the outer surface of the stral ner

s cheidpassing frows the inside ofrthenaainerbaskes inpnpuitlet disposed infe
St 34 dM'portion of the housing;

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 producing a |

backwash liquid;

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

second end portion of the housing;

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

housing.



housi ng. WO 2008/ 132491 PCT/ GB2008/ 001523 30 30. The

nmet hod according to claim?29, wherein the backwash
operation conprises fluid flowing frominside the

WO Absise4dbasket through the strai ner screen BOHGBI0§001523
the opening in the backwash conduit and fluid flow ng
from adjacent the outside of the strainer basket

across the strainer screen. 3 31. The net hod accordi ng

to either of clains 29 or 30, wherein the backwash
conduit is stationary and the strainer screen is noved

rel3a! | Veht Rethb aQBRIMIG cldim 20NEhdERkNASI AR Lation 2-
The met hod according to any of claims 29 to 31,

wh&pprises flgid floaying fromfinsidg thestrpager baskrithepugh the strainer

as ) , y 39 _
ot Req ARyl bkl B S0P Ak and i Powtihom
c ordjacent the ontpide s€the amaioganskeg adross theagtainef sdrévm. .
plurality of strainer baskets. 34. The nethod

acgor di t o any of,. clai 29 10 3 erein the rati
Sof SFhe. H BRGY acPifite Bisnbunclaies B oo hergi Bebre B

| Ntnduhes ARRRbGnd thetshBinbPeiesR S movedirelubive Bkt dpagink ipw

of fluid across the strainer screen into the opening

i ntherheckmpshgendiish conduit is from3:1 to 1:3. 35. The
nmet hod according to claim 34, wherein the ratio of

fl i "y j: ;

of SE7 o Eaibd actpflingiBand beouliEh 20% SERHe T dphu Y

i nstrédieer baskktwashassoimtd with the backwabh con@ifit% of t he
surface area of the 20 strainer screen. 37. The nethod

acgordi t o, c| ai m.36, erein the area of the eni ng
107150 he T bRnsla-Raie £ SerwhehSn fs BieGinsh Soncel

S UtdragBeSdrEsbefing Fhreacl 62thé flirBiey S RraindSbasildie net hod

according to any of clains 29 to 37, wherein the

portion of "the strainer screen not adjacent the,
op#hi ngThermethed assendingdn apsopicilaims gP é&r A1, dderein 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

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

35.  The method according to claim 34, wherein the ratio of flows is about
I:2.

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

20  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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passi ng through the strainer screen from outside the
strai ner basket to the inside of the strainer basket.

B9 20M8/58493i ner system conprising: a strai ner POUGBS/001523
having a first end portion and a second end portion,

the 11 5 housing further conprising an inlet for raw
fluid and an outlet for strained fluid, the outlet

being |l ocated in the first end portion of the housing;

a plurality of strainer baskets disposed within the
housdiR Buid @su?é thid¥@h tHettr@inRiakreaf ol ditthe Siifihd ‘B@s‘ke%
the strainer basket being in flow comunication

t heheriggiderofitheistiainesbaskeld t he ot her of the internal and
external surfaces of the 10 strainer basket being in

fI nrast' Ir]1mvc\)/|mtht|,§e strained fluid outlet; a

bac vvas CRPFIIESM T, y conprising a backwash
conduit operable to conduct a backwash operation on

the pl uj sthdidey hoiisisgd ua&irigearﬁrkt&a&t pbision whe s €dcond bl pornon, the

backwash, conduit .i.s rmv S to each )
5th O@tragghlﬁ%qr CB%R%P%"‘“’& ﬂh@ af@.aﬁapw. {915 trained ﬁwd,

15

20

t hgneRAGK WM l&%lééblh theddl ehdp Sorﬁbﬁ af the hoddinddasket s
relative to the other, wherein the drive neans is in

the first end portion of the housing;, and a backwash
out | et 4 piprabticafmtrainer baokess disresedhuishindisthousing.cme of the

&Peﬁ # BeterniGuniG&s rﬁrg hE Qt%&e%éék%?b%g &I‘}Fo\b 9&@&5&9@1011

rarner asse
V\:hWEtE the rink dlulzhinkenasdthe Gthelodaﬂ tmmmﬂamcbﬂhémall sarfages afihe d

t d back th 1t f
10 o b Chesion S horiRe Lo A e ofed Y e °
straining a fluid conpri sing: V\D 2008/ 132491

PCT/ GBZDOR LRkl cteiasScibly tflﬂnﬁd'éﬁlgu BakRwish cBAGSt dpeBle

the outside. of each of a plurality of strainer
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;

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:
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baskets through a strainer screen to the inside of
each strai ner basket; causing a backwash conduit
havi ng an opening to nove relative to the outer

BEr0eu 28 each strainer screen, whereby the POFGBYAS/001523

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

backwash_ fl ui.d tgu [ n tge &Eeck [ .
second. ity i i, B RSB RRH St iaftly & s
ac pagkeisnigrotigh Tdt@ingr £leenvb diednsidd dfecagh sirairer baskelf
strainer baskets are subjected to a backwash
operation siml taneousldy._ ) ; .
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,;

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

assembly located at a first end of the back wash conduit; and

recovering backwash fluid during the backwash operation at a second

end of the backwash conduit,

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

baskets are subjected to a backwash operation simultanecusly.



