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WO 2008/ 132491PCT1(GB20081001523 1 STRAI NER ASSEMBLY
The present invention concerns a strainer assenbly and
its method of operation. The assenbly and net hod are

Voo 2doatiaerf or use in a wde range of separati ®ACT/GB2008/001523

operations, in particular, but not limted to, the
straining of sea water for use in offshore oil and gas
expl oration and production qgperations. The renoval of
solid material fromwater and aqueous streans is
required in many processes and operations. One such

exanple is the straiJji 531 required, in
order to renove sol .ﬁ’{@?@ ‘gﬁﬁf‘n ﬁ"%l ng nud, sand,
gravel 10 and plant and animal matter, enabling t he
water to be used in drilling and ot her oper ati ons
associated with the exploration and production of oil

and gas. Qher applications for training include the
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f|UId and an outlet for strained fluid, the fluid
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e area of Stralner screen uni
of apphmtmsﬁg Straining dneliidetthe cleaning of water produced from

subterranean wells, including oil and gas wells, the cleaning and purification of

aquifer water, river water and estuary water.

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

vessel or 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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As straining proceeds, solid material is retained on
the screen. The 25 accumul ation of solid materi al
causes an increase in the pressure drop across the

VEQ 2a98n3249n turn reduci ng the vol unme fl ow at e RET/GCBA003101523

through the strainer, leading 2 to reduced straining
efficiency. Systens and procedures for renoving the
solid build up on strainer screens are known and
generally conprise reversing the flow of fluid, such
that a fluid, often a portion of the strained fluid,
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oper ation of appro r| ate val ves, each stral ner can
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normal operation, raw fluid is feed viaa fecd header to each strainer candle.
Strained fluid is removed via an outlet header. By the operation of appropriate
valves, each strainer candle may be isolated from the feed and outlet headers and
connected instead to a backwash inlet header and drain header, by means of
which a backwash fluid may be passed in reverse direction through the strainer
candle to remove solid material and clean the strainer screen. It will be
appreciated that such an arrangement is complex in terms of the pipework and
valve arrangements required. In addition, the overall assembly occupies a
relatively large volume; a disadvantage when the available space is at a
premium, for example on a subsea wellh;s:ad 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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20 which a backwash fluid may be passed in reverse
direction through the strainer candle to renove solid
material and clean the strainer screen. It will be

VP areapePed t hat such an arrangenent i s conplRA/GH2008/001523

terns of the pipework and val ve arrangenents required.
In addition, the overall assenbly occupies a
relatively large volune; a disadvantage when the
avai |l abl e space is at a 25 premum for exanple on a
subsea wel | head installation or offshore production
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the entire vessel nust be taken off I|ine. An
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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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One such systemis the Metrol (r) Sea-Screen@ Coar se
Strainer, commercially available from Petreco
International. The system conpri ses one 25or nore

W RUOHdIZHPIal strai ner baskets arranged w thi n BCT/GB2008/001523

generally cylindrical vessel. Each strainer basket is
provided with a dedi cated backwash assenbly havi ng an
el ongat e backwash col | ector head extending the | ength
of the 4 t. respective strainer basket. The coll ector
head conprises a slot or a plurality of slots adjacent

t e eB altel B il DBl Ao R S B AT P

opstotabdjecent thh mnendurfact of tht staedndr basket atdednudctddi tn at h e
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h esstular gBu,t nﬁbéﬁgeméaltyhgndsﬁhéi{c%s&etauslﬁg ﬁﬂﬂhmﬁﬁ‘r?

stral ner aske he reverse direction to nornal

f | thowvesselitp entercthe enllegiar headibrongethe slor.eBluistis Heaaan boghs

f f I:
paiouB R SR e LHE e RHE WET ol o hpal HE@if e ron
s adfamend thodf cctllhﬁoshqam asovelllza stress the eneeswfaecdofiie strainer

dash r fl ui ile, the.
L SRT R sy UR% adretbBute Bt e e 8t Hiner
C caslbet hl‘etrymWeHrbyal readrse didahshbadlovb8iwvef fi ci ency, there
is a need for still further inprovenents for sone
speci fi iiepgl i cations of the straining concepts._ [For
15 exar}g’h > the plorementiensd-atemmsevidespdiigh stiping eappbility
asgieRl oty hidh A& hsh Efﬁ?:ié?i@{ 1R I8 nee Wb sB 11 MRy | S

general | y acceptabl e, ther'e are circunstances where
t Heprovements for some spec1ﬁc applications of the straining concepts. For -

example, the system requires a motor and gearbox assembly for each strainer
basket. _While this is generally acceptable, there are circumstances where 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 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
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 apl-nlication No. GB 0522417.5 discloses a strainer assembly
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overal |l weight of the strainer unit needs to be

reduced. It would al so be an advantage if the surface
area of straining material per unit volune of the
WOR0W1A#8Nht vessel could al so be increased. TPCBGRWE/EAV1523
all ow the dianeter of 20 the vessel to be decreased

for a given straining duty, reducing the size of the
unit and further reducing thg overall weight of the
vessel, both enpty and when filled with fluid and in
oper ati on. It has been found that a nost
adyanbRARCHSraflef RORE 1&%&? %.?Frﬁﬁgopﬁwm&a bitesh Bet for
reversing the direction o urd flow that s comonly
appirdinad fiwd;tarseraingr basket having aplragérsereethandodisponedswithin the
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Coarse~Stral ner on & et erior or the Stial ner
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PCI/ GB2006/ 004104 | aj mi n riority fromBritish
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surface of the strainer screen being in

c ofarens itheaiiasnal winface oh thersiraingd sefegni nl et and t he

internal surface of the strainer screen being in 5flow

conmmunigat | ith ' i g .outl et. o
'E}?ecs(lt)r?{}xg}é\%sgemﬁlg gg E@T%ﬂ’ﬁﬂafobh‘id%? %%@CI&IV%?H 1n the
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o il i gl s SSFiored Belit vt Y no pBaurCoer i vately)
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vertically arranged vessel or housing (although it IS
di thal the stepines hasketsof gashgraduleayayke sibjeetet dala badkavash, ivdhile

Lo _ : for.flLui ‘ . )
oris el st opBafiln. Sharleithih hifFoRbirbRd R )
C outpimics assembly pis diredted 1 anfoutiétrana fiest endalithe sesséldte lower
potmRat St aeded; TRetre Bt Al emtel (Brnafeiaprend
Stasahowi ilhe Kigiues)WonPritds Aol asseribyy foe seledtiveidperatiag the
backwash, while the strainer is still in operation.
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asgardbombly ?forchiiéfvlﬁfgttﬁéjst}a@%e@ Phodtifch 8id #nofor ffdx?ﬁﬁir?g‘lﬂe of

t he vessel " (t ower 'end as shown i n the figures).
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for s I'vely operating the backwash sys
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gear ass |y for drivjng.the strainer dyl es. and a
o TR e gy b SteetEnicating aeNet ystert of
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ouf]et in the second end of the vessel. As noted, nost
t \sivang tpfS-, straings modules and a motor are disposed in the upper or top portion

of the strainer assembly.
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25 assenbly of PCT/ GB2006/ 004104 is arranged such that
the second end of the vessel with the val ve assenbly
for selectively operating the backwash system of each
VB0 eagsmzImodul e,
gear assenbly for driving the strainer nodules and a
nmot or are di sposed in the upper or top portion of the
strainer assenbly. 6 - 6The strainer system of

PCT/ 0B20061004104 has been found to work particularly
well in the strainer of fluids, in particular sea
water for use in processes for the drilling of

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

p ar ti cullemstryinercypemtof RIOTAGB 2006004 034 lias ebegefmemhto work

trainer, assenhl of P 2006/ 004104 ca
S ety TR the sy ner G G g s RF wee iy
NEfrecdsédk Sorahe mnﬁg bEKubietanaRdvelil afPhe prodfuctidiolilraat pes
installation to achleve% G ccording to a
f j theretrom, Elopveygr, tt 8 e beeRtound\that @i pariicuiagy campac

Y f&&h@&ﬁ’e@oﬂﬁc el RRAINASAQNNLY o CRITYGBR006/004104 carﬁbe
strai ner housing having a first end portion and

s arevideds allowisg e particulady efficient wsgrof maigriplspif @omctm and of
“s‘ph%t t (Rl sers Eﬁ'n&@ éwh%?% &;&%r@u“ et for strained

eln I spose st end portion of the
hou5|ng, a stralner basket having a strainer screen
and di suweihgrb tiifirst aspeet df3héipresdnhpvertivn, teteds paivided a
surface of ‘the strainer screen being in flow

c ORI BSTTHY CHUPPHS e raw fluid inlet and the

internal surface of the strainer screen being in flow

COMMUNiaGhin@holking hbﬂﬁg §1f'i‘s% bﬁ@ﬁoﬁnbtﬂhrﬂi Dbt end portlonaan
backwash col | ector assenb npr.i sing a backwash

c dnlstifor ravufividgnd an ewilsh M@trapgfbgglédhaa}l% doristreined Jurder
S Wk s pebedtil BreShrs @dn PortRRf B holdlRg;.Packwash 20

condui t "and the stral ner basket belng noveabl e
relative to each other, so as to allow the opening to
p ass aerstsiger buskat hang alstrainerisoreen aifd disnosest wighin dire

reen: tlet dispaosed LN the seco
orhige lgg, the exte&lal SH%.I(C& ?ghe ﬁﬁ‘?‘"ﬁr seleelt it ing nlahow commumca{J gn
with the raw fluid inlet and the internal surface of the strainer screen being in

flow communication with the strained fluid outlet;

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

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

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

housing; and

an outlet for the backwash fHQI/GIB2088/001523



7 drive nmeans for noving one of the backwash
conduit and the strainer basket relative to one

anot her, the drive neans being disposed in the first
Wéﬁdﬂﬁpmm?bn of the strainer housing. The str &dTGB2008/001523
assenbly of the present invention provides the
significant 5 advantage that a high surface area of
strainer screen can be conta ned within a given unit

vol ume of housing, thus reducing the overall size and

wei ght of the conplete assenbly. Further, the
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into the housing or vessel. This in turn allows the
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%ﬁ“ﬁ‘g gﬁl&e%t aw B thesipiqer bskejpad girainer screen
asspRiPahdik §sserf19l'y t6 68 FlRkBedidithe AbliHd dr-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 assemb}y of the present
invention is particularly suitable for use in modifying existing strainer

installations or assemblies, for example as a retrofit.



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

the assenbly is particularly suitable for the

WO 20081183481 of wat er and aqueous streans. |n orRET/GB2008/001523
specific application, the assenbly of the present

i nventi on may advantageously be enployed in the

straining of sea water, 5 irgparticular sea water for
injection into an underground formation during an oil

and/ or gas producti on operati on. As noted above, the
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wher eby successive portions of the outer surface of
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t hﬁldhﬁ%ggl\%ﬁ@u&igﬁg rﬁuo The backwash conduit may take

any suitabl'e form providing a channel or conduit for
the transport of the backwash |iquid and the entrained
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assenbl y e present “invention nmay c
- Si mgb@tsttfmauhn emndpagioé thedmackveask liggt end the Ienfasxhechsﬂxdsrb ly.

t luralit airs of t |ner
15 | BET dafing ufioBr i ohwore BBoP aSkmBl A ifbment o
siangloe dﬁﬁosub FaeferabliouR \backwdsh coriluftiis adrbe,rthaqstnﬁfg ih e
pr.esent ntl on that a si.ngl ?1 Eack c&bdw t can

5 dipciaash sondut UhrPsteaRe 8F mote sifsfsho glbes f, Shits gF holes
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backwash conduit. In such
200BPISS 208 Ponpmewmﬂwhm Ina 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 singie backwash assembly. Alternatively, a leiw of
pairs of strainer baskets and backwash conduits may be housed within a single

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

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



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

wWayasa3zpPY anged in any suitabl e pattern ar ounRCE/6B2008/001523
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backwash conduit. A nost effective arrangenent is for
the plurality 5 of strainer baskets to be arranged
radi al ly around the backwash9conduit. In this way, the

m ni rum anobunt of space is occupied by the assenbly.

As will be discussed in nore detail hereinafter, this

Hn@ﬁlt the bé&@%ﬁ Eifuf gfaéramy‘ db@ptids 8 b er Sich e
asse to be enplo nove’ t he backwash condwt
anﬂlesntlurdntmefsttawkéa%ceﬁsel ative to one another. 10The
nunber of strainer baskets arranged around t he

backwas upon.t he ze and

confi gu?l?ﬁé1 Fgf(’f{srﬁ%m aqagke E’bg mg'ge THEY Bmta%i

Ccoaduhd ll;heibbrﬂmﬁﬁu Songgzt An?ostt bffedive irrhpehentie fcf:'mmamdralltm
arficul ar, . the nunber St.rai ne ets t
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f I Q&Y. 4hd auﬁ&umlatnd%ﬁﬁof%% it esvagich B khetiseRiblANASHEINbe 15
conprising from2 to 5 strainer baskets is

pafitsm@ﬁndamrrgpraéﬁtahhea@em@ thigjarmangement dhajovsagiagicylarly
il gﬁ@@é@é&&{@@%@% tﬁ?r%mfbMH tbnddftiang 2

pre arrange e arrangenent of havi ng
a pﬁamfalba:tkytsmﬂatmertalon@and!:Wkets arranged around a
si ngl e backwash conduit allows for the present

|nvent| to be n.a 20 dul roa

0 ncoor i i §nes® o plmct Posk{ls Bafriel B ine FRBLARR Bonduit

c omaly leﬂyn@epandihgmpaim the/sigd axﬁitdoaﬁghﬁatldmcﬁﬂﬂle&ismlremihkets the
ul e nprls back sh_condui | east. one

ot Pagioyash Gsiadib AR dlrfep%f? ?ééﬁpe%%la{{ﬁl
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Preferably, each nodul e conprises a plurality of

st pendis mayFanes fromua kol dt bas hepr frusd &t phangement
COBGibsingRoh 545 § BRLinG DA A BarBbulblPaiBbARE, WHRAHYI €S

t he pr esent | nvention.
strainer baskets arranged 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 ¢ach of the backwash

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



that a single drive systemcan be arranged for noving
each of the backwash conduits with respect to its
associ ated strai ner baskets. In particular, a

WP e08nsddl 10 assenbly conprises a single driRC3/GBE8AG1523

for nmoving all of the strainer baskets relative to
their associ ated backwash conduit. As noted above,
this drive systemis provideg in the first end portion
of the strainer housing, adjacent the outlet for the
strained fluid. The drive system may be powered by any

g T

corintict thtioadstxaateld backwashstoaduibyAanated stmivk ahid rdnve system
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arrangement ‘di scussed herei nbefore, the assenbly nay

C OPAYYArae the driye VEsterm semslhknpwn in hesiand spymspeiallyryaidabla
of the backvvash conduits to initiate a backwash

oper at i

Chat - baf Adfbn. drbiehRilioR ARSE; fr T3RAMA Bkt bt
asimandbagk aush agsevr&ﬁy ﬁIEd)Idcn’tafpbléiﬁnn %Bhﬂcv@phz ppargfidnrontdach
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I ElRaatefore, thé As3embly nRddseiprisd AvAltd sssovby fekieieB@velhe
backwash cyc| e, Ilqwd is.drawn. in th‘le( reverse

di PRSBATB Sﬁchtqm&ﬁ@‘i Kb copduits i initiats @ RarkwaserstRfion for the

r eﬂ?&iﬂeﬂ@ask&? as%@élbtgé whth 30 84LkRAsH 0N BEtaYbf Pieferred
However, in a preferred arrangement, the opening in
t Healvepssembihare givgn hereinafiery di sposed at a di stance from

the external surface of the strai ner basket that,

duri ng Mo) AW d

£ b ong e RRCIHE A MERRE Bk Hcntd el bk Al i, B2 b loe
bas klm outdrGuiface vf digtsgramier scheen sfﬁﬂires@ectbaskahenamslm&smthe
exter aI. surface qf e stral er sc S .
©Xtsh Ao e bRl s R N Hln HhE BVt drprrigy through
|1 el btehinr Qor&HE Thefe bl irghéVingdhe alids Qraﬁf)éd &1l 180 Gitteléiiriabe
the backwash cycle, 25 i ngr ovin e_straining

c APAETVEY Ip PFI&@"QW the ‘%Pﬁ%‘ﬂg dhibg Qaqwslba@%%
| fBhosef 2 ARBR/LL ﬂ'oiéﬁ erﬁﬁgstﬁ‘@c}rbf Ql%rk‘i':ldirfcr béket I%at during

preferably dispose uring a
opelragk wash, opetation, digiid lsadrawn dothi thupugh the@wauewmntﬁlw

St\(zﬁh file sf'rﬁlgreﬂllsﬁeq ax%&;%cr)nllnéﬂ% @ &ﬁ%ﬁglﬁeﬁé&g@a&ﬁg the external

stralner ‘'scréen s
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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11 preferably 2:1. To achieve this, the opening in the
backwash conduit is preferably at a distance of from

0.5 to 10.0 nun fromthe external surface of the

VO PUWBMEHIIscr een, nore particularly from 0. 75 R@/GBRIS/N01523
ram fromthe external surface of the strainer screen
dependi ng upon the size of the solid particles in the
inlet liquid stream The size of the opening in

t he backwash conduit may be selected to provide the

requi red backwash performance, which will depend in

p%r&fe%?% léh?o g&ﬁé‘/e%b r}ﬂ%gﬁ%gr%;m bablF ﬁr ?Pdu)ﬁ* i t he

area eni ng wash con rom
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mnot, portion of the strainer screen, thus .allow ng

¢ Hig “ma{???mportlon of the screen to operate fully in
the straining of liquid. Preferably, the backwash

condui tTHRREE WF & op&fisg InBO bR W conld@it B%) 66 5ddcrsiubf ace
of the strainer screen. 15The strainer assenbly may be

arpreyigethe seavired eskwashepesformpnvenghich nél dfzmnql 1 mfowpe dhe
f h
o el berftpl. Pl B  tdlehfie W B BAGCIRRT |

baokdwisih fivon@ biitd 10 % ofithesugiack aacdt thchﬁta,med sereery none
b Ll t he. strai
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operative in the straining operation. 20 The ability

t o car Myis ptifertddehd AedtRBRashtAndulit cHsQUir& 0oL hidhdr@ofion of
L}Ew t aneously using a %F en strainer basket is a
JLRAfICR pereRly Hive alltvipe teraip ROt © |%W6?10Pemt° fully,
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met hod of straining a I1quid conprising: supp ying
I |1Qm%ftb@e>ﬁ@u§tsw§aqq@afhe§w@merscrﬂee{| or of a strainer
housi ng; 12 causing the liquid wt h| n the
housi n |ne
b ough e ST stk B baZpObbeEsdth oy Besfe iy HRNIOR'
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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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5causi ng a backwash conduit having an openi ng di sposed
adj acent the outer surface of the strainer screen to
nove relative to the outer surface of the strainer

We pW8m324%her eby the portion of the strainer REOTEEHL008/001523

adj acent the opening in the backwash conduit is
subjected to a backwash operation produci ng a backwash
l i quid; 10passing the backwash liquid to an outlet in
t he housi ng di sposed in a second end portion of the
housi ng; wherein the drive for noving the

backwa t r t he
ot ol nar oy BN SRk HE HhRiAdlE palt Fim BEMAEE 4 | 10,
of stitafner. b@kﬁrthreuglm)ﬂ@urwg scrégdite tlmonsde albthv etraindydasket, the

sty ration..an era be
R anPEh L BRCERF % SR BEGEURT R ARERLI Bt

Hdhmmmﬂpopmahéﬂ&bbyanghe stralnlng and backmash

operations are continued concurrently for a given

strai ner basket., The backwash operatiaon preferab

Compr | SBLSINE HRAChWRARRK: RPETH Ao ae SEpbied adpseat fher

basi@ surrite Q:PEH& strbrﬁclsgcreeh t@ﬁm@&reﬁae% andle btﬂtepsm@e of the

openi ng in the backwash conduit and liquid flow ng

f regRingycereBrvharehy thepartige obthe stinestsergemadiadsntthe ppening in

praf SR SR B RALFE kB S REHARG BRI 2
t Haclkwashiliqeid; screen and into the opening in the
backwash conduit and the flow of Iiquid across the

conaul PR Rk h o SRR AR i iR gRgest iy o

Thecdndckivpstios ontishbugimy be noved rel ative the
strainer screen of the strainer basket whi ch may al so
nove or be, stationary. However IS preferred t hat

the bacthEeihthe driuefor moying the P%?kaﬁgb cpRduit rriative rcathﬁ ghter

S GLARR df theTRUGEr dcRleflid r@vﬁi@d b tﬁ’epﬁﬁt &t ﬁd?tuf e straine
backwash conduit. 5Mbst advantageously, ura |ty 0

sthousin®r baskets are associated with the backvvash
condui t. Preferably, t he backwash conduit conprises an

openin %sfn%{ed %ggtpe, 81 {raml lolj'xrar%.trbrtt Ind’ tile %gcrk‘r\’lwlas operaatr%lr(t %ttay
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 ﬂewing from adjacent the outside of the strainer
basket across the strainer screen, as discussed above. Preferably, the ratio of the
flow of liquid through the strainer screen and into the opening in the backwash
conduit and the flow of liquid across the strainer screen into the opening in the

backwash conduit is from 3:1 to 1:3, more preferably 1:2.
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WD ARed area of the strainer screen.

The area of the opening in the backwash conduit is
from0.1 to 10% of the surface area of the strainer
screen, nore preferably fromO0.1 to 4 % of the

above, the arrangenent of the present invention allows
for a plurality of separate strainer baskets to be
arranged and associated with3 a single backwash
conduit. Accordingly, in a further aspect, the present
i nvention provides a strainer system conprising: 15a
st rai nethe BRISIaB0 ctidMit Ry Be mldvad retiifle RYY dilafiRr &REENDS the
second end portion, the housing further conprising an
i piraiper kgskatawhich may alge moxs otk stattonpuyr Homveapmitds preteimgd
t [

Egat %%éfjllsa%%w&ﬁ ngddltqg %ﬁ&agpar{ r{ﬁe %ﬂ'&{u?}' g(lg‘ﬁéglr 198% E(? [:Elsz{ve
dﬁsﬁm&vdmmghhmnbmhumﬁuumdmg one of the internal and
ext er nal surfaces of the strainer basket being in flow

comuni,ca with the | Ui let and the .
ooy oS hBantaaitit BGhEshrite s Sire atkgpintee ith
Sttlﬁe%ddﬁﬁra&h&ﬁk@llt LR R@bly] the bavk e HGbRIuR &b npiscdiah b pérdife

'stralned flujd out]et a backwash coll ector

WesiIph 9f @6%‘1‘4@’9@“‘3“6%@?@% conduit operable to
conduct a backwash operation on the plurality of
st rai nape has ket Ithe b2 isSRREYH o 16 % of
noveabl eemntﬁﬁﬁéggégﬁgﬁ% egcﬁwggﬁ%ﬁ@ag?rainggk%ggk%gs
14he surfaceyrea/ef the straine ovreety, moreigrefomablpfromniel et Ko e
c [ straliner baskets relative to the
%ﬁ&% %rb?tﬁ”%taﬁmsc?me\l}e nmeans is in the first end
portion of the housing; and a backwash

) out | et Alsabiedablwndie afrhmg'edlent drahdpesoniRemivhl altbws for a

d 5 th d t f the haysing.
ARG BEIRSL g AR AR AR A R O
i §a<ﬁ<rvfa§m&ﬁﬂu¥t0A%€U}QM§Fybﬁ1 DRpkvwashco @[?er;ﬁftaéeﬁﬂn%htfohe

plurality of straine askets sinultaneously.
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 dispcsed 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;

PAT/GRRDESA01523
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In still a further aspect, the present invention

provi des a nmethod of straining a fluid conprising:
10causing the fluid to pass fromthe outside of each

Voo 2¢030824%1al i ty of strainer baskets through a RAWGBINEs001523
screen to the inside of each strainer basket;

causi ng a backwash conduit having an opening to nove
relative to the outer surfadé4 of each strainer screen,
whereby the portion of the strainer screen adjacent

t he opening in the backwash conduit is subjected to a

backwasfivd aRREY BF §8ng one of tHE backMdsH BRdld Birginer

%rh:"\‘ﬂé

conduit relative to each stral ner screen drive
aseaskds selatiye ot thel odaer, avheieinsthe drive meanshieindhe ﬁmasttd portion of
co recovering backwash fluid during the
bé@gﬁ&xhgb%g%ation at a second end of the backwash
conduit. 20The plurality of strainer baskets are

pr ef er altlaykwashjoatétefor Haok@adhalifdyalsd baokedshtoudex disposed in

Ita 0 not ed above, the iiresent
'3% rﬁé‘?ﬁ‘l‘ﬂ“&f&é‘bﬁﬁ"ﬁm& lows a plurality of

separate strai ner nodul es, each conprising one or nore

st rai neyode Q&lﬁﬁfaﬁemk@ e baél@va%ﬁ‘ e eRRA adl¥mBlySik Qx%r%e&’ id ve

system in partlcu ar a si ng e drive not or,
si 99giust b Arknastnopsyationien tanpiuelin @bﬁ@nerabasleetasmtmwusiy-

may be enpl oyed for opening and closing the or each

Dackvash PNty oot b PENREGEETAES NaltEer

assenbly conpri ses
trmammgaﬂlhécmnpmgpl ate 5 bel ng noveable to bring the
opening into alignnent with the outlet opening of a

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

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

causing a backwash conduit having an opening {o 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 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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backwash conduit to thereby connect the backwash
conduit with an outlet conduit. The val ve pl ate
is preferably rotatable, rotation of the valve plate

Wa3¥8Ag24Phe opening therein to nove into and BCK/GBL008/001523

alignment wth successive backwash 10 conduits. In a
preferred arrangenent, the opening is an arcuate
opening. This allows the opdfing to be fornmed in the
val ve plate such that the length of the arc of the
openi ng determ nes the length of tinme that the valve

I S . » ) o -

P e b P BN g ey o R S ST Ml st
t hbasltghsheystame Aofy shitable Yebve ass@ably now dbepmplayed firyppéniogn
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ot o of en BRANAPRY % BhiShS PRPR B, of
t hassepllyicnmprizey albyvelvs piaechalvingainl opwnihgvthetsin, g ealvagsiioaas h

copduits to. be apeped. . . ile the valve may he

o Pt fniisiato bR e Raringte SAET TSRO b e WIS RER A SFe
C OBt ltivhsh heuiPRARerebYRNh&SE tHelbablgy 43U EoRdilit WitichifdRlcnd
force may nake 20 rotation of the valve plate _

dif9E t. This is particularly the case where the
notor driving the valve plate has insufficient torque

to overgRg ' [ r .
cases, it | é&&?@%é%@%{ﬂ%g?&? e’{/%tf?g °gﬁ‘a°t‘Jé‘“§?ﬁ’?f‘q J—?causmg
optbaiopening bemm tamypod irgo andent of hlignmens with\sagesssiste Hackagash
on naui t | t parti.ally open at any.
o oo 1R DrE et HrtanBmr® 3 oo 4 L RAE Gpcilng” Phis
asdkwisithe grenibgie bé hededimtevilse plarfsactathhythatengthed thearc

th econd end portion of the housjing, that is
aa?eféﬁ%?ﬁent%éﬂt?ggm@ﬁ T%{h ﬁjﬂm%@a&fhﬁ%}zﬁ POl skfp)|
Meypebio QMBI Saibyr dsfiinbhRSEhe ple¥éht mﬁﬁorﬁ,&clﬁ‘p@ﬁtn% 0 nobve

the 16 backwash conduits and/or strai ner baskefs

r ergferably exiengr dhrepgbien @rc ofiffans 1o HRgememrefprablyifram 13 to
S | -

T TR At i M B

t FRBy disaso il tespativelyy the openimhaxibasintdgo eflow o pr meent

"ﬁé@%s‘ﬂ%%ﬂst?ﬂgv%&ﬁedjesc“ bed, by way of exanple

only, n

aving reference 'to the acconpanyi ng draw ngs,
i n which: Figure 1 is a | ongitudinal
Cr 0Ss- SWhilé theahive inawbt hrrariggl svchshitahdie areaRf6ddOMyen no

acl:%.gﬂvqrsiis %oglguit%g.?c oepgg,ot ti, rrégtﬂgingo Lyc}rglﬁic%liaen‘?peur% f'oirgevlgg; rino é
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 tﬁe
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
r
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Figure 2 is a detailed view of the drive assenbly in
t he upper portion of the assenbly as shown in Figure
1; 10Figure 3 is a cross-sectional view of the
VEQ 30GMB2#910f Figure 2 along the line I11-111; FTGB2908}001523
is a sinplified representation of the arrangenent of
strai ner baskets and backwash conduit according to a
preferred enbodi nent of thejgresent invention;
15Figure 5 is a detailed view of the valve assenbly of
the | ower portion of the assenbly as shown in Figure

[ 0SS: | O Vi Wof t he
<R copayis sl bEER RIS LAYl ¥ 0 ¢ e
v adrmgasam rdqluyeaﬁ meds fm temefetringndrent suchnas a?ﬂ)tR&:f shaftjtog -

gestiriio e s nd nodeR ST psTEIP o See g

t he forn1of a generally upright, cylindrical vessel of
conventEAiméRsb e ?ﬂgen@ RReAtdAGH I QBw D&elRibkl By way of
enbodi ment shown in the figures and di scussed
hePampleronbh hayngreferprpedo thp@ecompanying drawings, in which:
2008/132491PCT1G820081001523 17 essentially

verti qullé&fe 1 sIa I\Mnglltun?r[al ARRL ge%tlgﬁa?glemﬁ}ougﬁg s@ﬁ&nbl y
may be 0 fented i her positions, for &xanple
hoastezably adcbydingte one enibddxnleatcéshe présentiovssitiog; 4 has a
first end portion 6, |ocated at the upper end of the

Figure 2 is a detailed view of the drive assembly in the upper portion of

the assembly as shown in Figure 1;

Figure 3 is a cross-sectional view of the assembly of Figure 2 along the
line ITI-1IT;

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

present invention;

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

the assembly as shown in Figure 1; and

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

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

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

embodiment shown in the figures and discussed hereinafter is arranged



assenbly as viewed in Figure 1, and a second end
portion 8, located in the lower 5 end of the assenbly
as viewed in Figure 1. A cover 10 is bolted to the

P aiwsadolof the first end portion 6 of the hoUSIGRRO&H001523

close the interior of the housing. The closure is
rendered fluid tight by the provision of a suitable
gasket of conventional desi gh. The housing 4 conprises
an integral cover 12 to close the second end portion
8. 10The housing 4 is provided with an inlet 14 for
l '&E@n@aﬂ 1§{vﬂﬁge egiggec?a@e&ﬂﬁtl tﬁé asl@mlf)l?rma@tt{e%heﬁgd in
e |n et 14 opens Into t hous bet ween
th§h¢rlnoet10@nﬂar§wmﬂelhem@nfwwascmsd éictags. The outlet 16
is provided in the flrst end portion 6, adjacent the

20, 1 s TRt W R SR POxton QU] o bl B e

f i ars§dmlﬂy ¥ siewed il mgtee 22nd rad;eamaeﬁo pdmdms; BcAed lthé ®wer
24. T flrs division plate 2 La' ed by bein
bAEQ T Bofiewedi I f1oEe Ly F@Fﬁﬂttﬁgh SiORFR N

. Wadfith@ﬁrst aﬁ poRIbRI G the l%ﬂsﬁﬁ%‘&lo&ehﬁc %&A&fof&é homeg The
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second division plate 24 is held in place within a

si oL s spdpred tﬂUM tight bBthéPF‘é‘rlﬁ:!@fh@f Fyulable Besketrtfer wal |
Ofcohbﬁmt}ﬂzﬂ %Efi%m ﬁ@hohﬁ% h% riéed %ﬂ%érb%vgf 122(9 Aﬁ‘;se the
a 2 an

shown nore clearly in gure the strainer
asseondlend porticodpri ses a plurality of strainer nodul es
30, each strainer nodul e conprising a central - backwash

t ube 32.,and thr e strai,ner 34, hown i,n

H oo o R RO SR R i R 1 st igufdty B Sfinednd an

c _amuleu ngsr ﬁtraﬁ:caﬂaiquigtf Tslev:ﬂadlsﬂdpahmro the Hodsa b%ﬁatl)eeﬁlzhe

Si e .bac sh tuybe a.si g e strajner _basket
24T g&a@démﬁa v&voz’msgﬁigeiﬂioml Is pyaYiged inrias finskeidons

ofpoq;tll(ﬂlrg tiljacent Bhie cover 10. Each strainer module 30 is

arranged substantially vertically within the housing 4

between the first and second division plates 22, 24.
Each bafc/vanss assemblyagenesadlaMcmrwslsaaglnsmwmnuthp t he

enh%ﬂ%xﬁél vb&dm & Bt It Jlﬁplﬂ%éb%h&’ﬁ sé%'o 4 Sivist y‘ﬁ%}g 2hPRE

eac ac berl ng c ose
difustsiidsion plate 22 is reta.med 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 sirainer modules
30. A single backwash tube 32 and a single strainer basket 34 are shown in

Figures 1 and 2, purely for reasons of clarity.
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5 plate 22. At its |ower end, the backwash tube 32
extends through the second division plate 24 and opens

in the cavity in the second end portion 8 of the

WO AUBARAN def i ned bet ween the second divi si orPGIVGHB2908191523
and the end cover 12. Each backwash tube 32 is
provided with a |longitudinal slit 36 extendi ng al ong

its length at the point facil&g each of the strainer
baskets 34 associated wth 10 the backwash tube. This
arrangenment -is shown in stylized formin Figure 4. As

an al Rt tferlaodlley Ol birardy o EnBAGIYASALY Wit

be provided wth a series ol'es. A'flow

baledusiag 4 betvepen thei fgsttand sedood divisianalatad?h @41 Eech bdckwash

r r rainer .
hakers S BpRats i and i b HBR b B SieR son i
3224 tiat upptrent] b€ each\batkwvasin bk 82 beiag nlbsatisl the ffiidt divistornf

the hqusin 5 4, utlet 38 far th ackwash |iquid
a0 bl ot pred Suecgpiovash b B iR SesDETER B e ng
4, diVigioh HIERVEt DRVPRSIA thd QAVitin thOsachierfdd¥ortin BRFREN
the second _division plate 24 and the end cover 12.

Eahaysiag fdefigd hshuqeadheseconddivision pisieddeandithreend qoyer 12.
division plate 22 and the second division plate 24. At
its lo | | | .

st ai narohenkaetyts 2 Bpoiadd Al 4 BHeRSin SRCD altnding
di alongi itsrienpitinatehpointAacing sach op the straider talsdts 34 asapdimed with
b t. I, [ Vi sion ol at

e kDS "Fite R QUAGH ol bl P P, %
di ani aitexmatiyd tattiee 2i2 36,the bdvkweashdubomey bél frovidad kvithtarsatieset
basket ,34 conpr.i ses, a ner.al | | indrical strajner,

o dPLEn AP REB for g et SRS b Srpd ko Fbd Reiop
t hof tixd HodbiRg # shiaek@ingIfe fiidee bywren 34 Narduigh e it I6Sh esch
plate 22 and_the second division plate 24. A straining

f 15k Ashinbeck and e thejcaviphindhe seprdrnd,podiom §of the Ausinge
| ], eAn duftica B8l fdr IR HaBRWAR 1RLRUS Frobided B thebiehd BAPKGLiSH 8

34, through the strainer 'screen 40, upwards al ong the
i rafdlhe housing 44 tagerse vedtaplewash diquidifroza thg savitynbeswednehe segpnd

E@d%??%g%g%é@ﬁ%%:ﬁog%llgﬁf 19V\?he housi ng. The

outlet 16 is provided to renove strained liquid from
t he hoEacingradner basket Idextdnds betwvasigtherfindt dBfigdowplae 22had

figures,, each backwash tube 32 gnd.its,.assogi at ed
L etertid GRS npbio i Tt IByeting Wy viewea he femes et
anghiner babiet B3V d16ked Lh® scalcidy MRY sebfkBYiSiod i3 At KDl

The drive assenbl ¥>asf or_rotating the strainer .
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



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

WO RWEEI4%the first and second division pl at es PEX/GE2008/001523

The drive shaft 44 is connected by a coupling 46 to

t he output shaft 48 of a notor assenbly 50 nounted to
the 10 exterior of the covel910 in conventiona

manner. It is a particular advantage of the enbodi nment
shown in the figures that all the strainer baskets are
dr g 34 Nraie@GiBuateal Be'
o Euslp” TR SBUCHIE: Ol Ak RPATR praircafigy@ich) e
uppasingdd adj acent the first division plate 22. The

"fixed gear 52 on each strainer basket 34 15is fixed in
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it I i hi Lt.h th t i t t hat
b - OR R el B A BRIl BE B b
b?&ﬁxﬁiatédlstllfaﬁkﬂbﬁke&gﬁ h‘ebmlﬁ_ ; bES)hﬂil‘dﬁﬁctga oi&@a@ﬂﬁ:‘{ 'b? !hiﬁiving
W an | r ar at | upper, .e adj.acent t.ne
i %fﬂ%w?’eﬁieﬁ%g|r%fe@b12-z.tfhﬁrﬂ§‘f? gﬁgwb% g%frwfsﬁn& e Sirgper o
I Ofzakets BORUhovd mgﬁaﬁghéi UEdRALK Wagite b URR emidal dYive B2

causing rotation of t backwash tube. The idler gear

54s grovidad imeyaisdisteentigledrbi shisft dheraepdingfietvren igad throusd
9ERE finfalseEsHatibioh Ef:ate%§§ 084 a%l‘%%rtﬁﬁ gl?dfflﬁl is Q&ﬁ%gﬁ;ﬁ lé?é-

r
The 1 nnernost strain asket t 1s the
di ®ppkreg#tab dsestput shaftis ofra metosdsadblg 40 nwiined ¢hthaodul e
has.it b X £ 52 engaged W | ent.r driv
e of i €01 §in A SRORAS S Ty 5% paliFllef Blycblbd B
i nthé Aabaliimee shysh rithafigurgSthdi Aiihe sithindr bhdketsuappériven Stom
end .of the cent{) | portion of the housing 4, as shown
i rf HPEle MO ABEMYYmedi at el y bel ow the first division
plate 22. In this vertical orientation, the gears are

not  f ota8Rlsthiine? BYsKBEDRTs iphdlided MR Pfibked BRAETD A lits Lk chRY

20 be entrained in the fluid being strained and enter

t rrdiasent sherferst divisiontlaje 25h thegired geari>g oareachrytmainsy baskeich
.Sl 1 R : i

RS 8 S 0853, SR oo e

dri2weusy dtecemtirel strampebaskétomrotatet Badhdaclofash bedRiivprovided

S h\giftﬁ an%lecr: ggatr 53 lat ﬁisr &p\f)gr g’n%aardj a%gnt%ﬁel'ﬁrgts 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



5rotation of the innernost strainer basket 34 of each
nmodul e, which in turn drives the remaining strainer
baskets by neans of the idler gear 54 on each backwash

WO b@3/3R2491 In order to operate the backwasiT/GB2008/001523

function to clean the strainer screen on each strainer
basket, the assenbly 2 is provided with a val ve
assenbly, generally 10 indiggted as 60. The valve
assenbly 60 is shown in Figure 1 and in detail in both
Figures 5 and 6. The val ve assenbly conprises a

arfr Saret Ry o e dus S il ster iper b Sl

.t hge aild. Rhtheh Gudiimhateri Biaks wiinahd @ndhingvity a0y frofnthe
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second dj vision plate 241 The val ve plate 62 Is
pr it dugiopiplate 2and) gt driiesYdsBni ng 64,
positioned such 15 that rotation of the valve plate 62

causes pf, Egelar%g&{“ i-(g&loﬁdof'ﬂfé &%%héﬁ’&f cdnbigl &R%:}eé‘xg% Ahses

each bac 32 in turn. A support a

: exno@mfs ofithe omsmidse stuadtior dagkebideof@ackt modula. wlgeht inghmislpiyes

g%q%&l}lﬁ%%[‘hlgel? %a% fls\ég n§e'%lﬁ‘5 (Sft 1d?eqjgg% é%l@h Bzi%ﬁ& g

ion o arm 'S0 provi
smﬂxﬂz for the .valve plate 62 in particular in the
regi on around the opening 64. The action of 20 the

backwash operati on, ul ar of th ackwash

h o o Gerlp dpaH o BediaRh R GlAFD e 20a4og eien 0B
ur &gh sthnef dhsket, ﬁ{e%enﬂ;wy1sfﬁr@«mm1t1$eeﬂ0@aﬁaﬁbgl Sherall
plate 24. This effect can be conpounded by the head 0

f |ipdigatedhes . tThe v\abweembbt@ is whravn infdguae & apdingdetail in
t
o SR Bfathek 8 hd 2 Th o Ao chilotile o crblif v IHE B

pI sktven daidet@bindigur@ss a:lrdeﬁ stI vah»te pldte 62 isdsounted; fhprotation on

dUI d.c t
o PREHRALE FORTAShin 30 rE RS AHIER il \Bold d ALER BT L
t helxarpmaﬁﬁlscm@\ﬁdemwﬁﬂarddbmam aamtd dpening 194 ﬂmsnfontd mh
t hat each b sh tu 32 i ened,, which in_.tur
AR RV B RR 0 CAL I ADEURS ¢ By e open
amhloeéadh%aaaﬁdsh &Ibe@n e turkTOAl hsportirinl 6l dxentté Shirbssitie t he
radi al d|rect|on of the arcuate opening 64 set as the

s dptvepiate f2 rpmaecrcnaal bessfanawnted ogf the deike rfiddadirceithe
:tg)ghlﬁ pas TRl g ?&Jf'am%é BrovitRSuborRFhel S

or |ona to t pening, for a given
s peabvg phdte ﬁbnmparanulafm tieeregigh wroupd thewpenihg §4.i The action of

DL BRI S BRoR 0o 3 A BN T b B ogrork B

openirng ex an arc o
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.



In order to provide support and rigidity to the

internal structure of the 10 strainer assenbly, tie

bars 70 extend within the housing 4 between and are

W RWwWed3uH t he first division plate 22 and t hePGRGBIWIS/001523
‘division plate 24. The tie bars rigidly connect the

first and second division plates 22, 24 and allow the

two division plates, the entire strai ner assenbly 20,

the val ve assenbly 60 and the drive assenbly to be
removed fromthe housing 4 as a single unit. Renoval

is 15 i I

unbol ¢ T i phthe ek SRRt ed el FiRBheel O G0 wat

r i qagh B&kwash tube B2 isoppencal;, ivbivh imtura deterchines thelesgthaif thed

such, as,seawater, ig fed,to.the inlet of .the

ndrSelgnFpaRb T huatisd 1o FEh SRR Il o B ot e o

t hadiabdiesetibly of thé erchitg dpshimessesad the canidasttheinkdrfial idRedeter

screen 40 of each.strainer basket 34, the action 20 of
5 wiRteAeh tackyashdd thergneth pt dps Bt <sh Packvgsh tu_ﬁsmdmeges |

S YirbgiBloil td 1€ a it M WenidE ! fRLA 21ten sp& offoiation @€ tHelvillied

fl'ows along the strainer aoskeF 34 and into the cavity

albidete This isprefreably fomHE o BYurAsshown én Figuset6, diewipsniag

pl wheeeit |eaves the assenbly through

t h%‘%ﬂtg%gtnrgﬁllg.ma : £ After a period of operation,

the differential pressure across the strainer 25

scr eendnwrdef td providaswpordaad tigidith é thaintenaiztrottusalfita:

0 TSk S 0 I B BE BASSp P Lo

b a6 kivetidst dipieiof iplatd121 sndaResaREAESvRIonPlA¢ 24.NThd tiebai®t Or
assenbl the_drive _as,sen‘? o rotate the

50 an . I t
stifEilx g mwats@@ igst and pponddiyisiogp at%@% ehamdallogrthe Bvgear
4 Z3ivididR phieds] BB efire sthifier aSschfbiF 201 3R JaR KRNYIL 6O HiEihe

surface of each strainer screen 40 to pass across the
r elsiye asserpdlystoibe rerpoved i fwnghe hquiing gs ayBgle vait.cBemoval is

15 b%‘ﬁh'm%nt %)Ufé?no%%xg thi e cﬂ%vt?xameanhiugﬁoltih glegﬁét\ﬁ?viﬁbﬁéﬁte(sz

is rotated, causi'ng the arcuate openi to pas
i R2drcmthesuppaofring 2GQnment with the end of each
backwash tube 32 in turn. As the opening 64 passes

over the open end of, a, backwash tube 32, t.he.inter.i,0
of t he 6 grgatan § dariddd pE Al rsh g seavater.in b el |
.t ha sfeetmmsiapd, fenmtviere iBembrstitaceR@alchtigy df themderhbl§. The
pressure in the tgackv,vash 10out | et 38. .This pressure is
t yisekasses fhrowgh t6¢ sainer gomeen{bof qapthpiraipasbasket 3 the action
20 AlgFHHRASS t&’le&’{eeéﬁgﬁﬁain , 1i8ﬁ9§&£%hte§§drvacé OBk sirdiadt t he

pressure of liquid wthin the central portion of the

h GaEsemh 80. b Bheirained higuidi floyes along thesiwimer baskesidomd prtgttes
Do o4 : ) it _
Y8 ebobP a8 iGn R AR SEHNCL AR PRECD M where 1

ofledvhethh esssimbly throghgh e cmdet It of t he opened backwash
tube 32, the :

After a period of operation, the differential pressure across the strainer
25  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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15effect of which is twofold. First, liquid is drawn
through the strainer screen 40 in the reverse
direction of normal flow, that is frominside the

V0 /% 1basket 34 to the outside and into tIPETEB008861523

in the backwash tube 32. Second, |iquid surrounding
the strai ner screen is caused to fl ow across the outer
surface of the strainer scrgen 40 and into the slit 36
in the backwash tube. Thus, a dual -flow 20 backwash
system i s establiished. This flow pattern, with liquid
fl ow ngr Erﬂuﬁap{ ﬂiéga{i j

is effl CI ent a remvﬁﬁgcﬁ&h&%ﬁ%{??ﬁ&g@ﬁé%?%my

c figind therdrIVh @ssembhyitn emtate ¢incestrajnenbiskéts 34 by meansofitheni n e d

nth gui d,stream.ent. n thebck sh tube 32

| Sebl afhEeal a2 ERORED RS 1 s R AU Bl el

25Idsiestqgi:1ret scaeﬁmai)ltﬁ bss&tnroﬁs uhg resEameﬁ Eht4)(g hblggts ih gm )

expose o .the, sli t.he backwa e and t
fla%swahgt As thersare fige. e vl btk 67 15 Sofpehc o

arceas. thé BRust b 6456 A& nto BB oGAd fl a¥ignih Bt SwithSthd érQFBf
0.1 tﬁogf 10% of tﬁénﬁg)t al sur?ace ar ea. F |sl way,

véash backwashaphe 3fin yak dadhe dnepingiod p@@ﬁfeﬁ»‘e@r ehs oppR qul
t Q)aékwa\émlﬁggy the %4&?0??&1%(1&@9%% e FfeXn 'ﬁ‘leQ:thy
cleaning efficiency of the screen. Typically, backwash
f liwthesedond iend pestion 8 of thedousing hiaghdre meﬂaudsen thelvacreagh
g el HEse i cpieS 4 5 SRR M B R b R v

b atrhmhdsnctpnmsﬁut kiﬂstdnaalkw\bahr dnme rlatplmsuré of linkid tvithin
st.rai ner

t t
> M B B of e ousige SRR (F 1o dnd See0ed AiviaD RBe 42

wizit| TBRGEEblishés PagkNeaR p&yﬂr@d@tefeeualhﬁn@&ﬁwl uﬁﬂmltﬁb
the valve plate 62 cones into alignnent wth

b SERTRASHy 96 Erepusing ancbe gl b teorencdhaqivash t‘#ﬁéZ the
ACHOTRENAIAGS ﬂ‘v&o@‘&l&eﬁm‘eﬁ&né{ & B iRbiEn §Re étén{?:E Qéfééi*n%

with a single opening such a size that only one

b am tbgaeMerse @bectm of anmnﬁé flope thatis Tepryingide dw strpimet basket 36
t
X I‘% n@_e‘é(ﬁ?éxdggg‘%l }{ﬁoo{h% sﬂ%‘i{ﬁhé‘ﬁ}a‘iﬁ&&%ﬁﬁb@?f “%&g& LA &%xe

han one openi ng
prsmwdnd:d'dlgitlm sttiamevsdrm iptatsel ®loov adriss tkq)wnérmgrfmwf Ithee

Sty soRHE R ot Fly B3R oS! TR 4 Bl

backwash systemn 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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It is a feature of the strainer assenbly of this
i nvention that straining 15 continues while individua
strai ner nodul es are undergoi ng a backwash. |ndeed, a

WP YO 14HI ner basket may be having a porti on RGT/GB2§08/001523

strai ner screen being cleaned by the backwash cycle

di scussed above, |eaving the renmaining area of the
screen avail able for strainghg. The Iength of tine of
operation of the backwash systemw || be 20 determ ned
by the operating circunstances, in particular the

CEPALH Bk eRAL) 8 ALy B Bl o
staf@im'e andbigh@rwan beachixved et meintadredal oper ati ng

| evel s, the backwash operation is stopped and nornal
a case

operation. is continued. ]n suc

o o ing Sachgios Wb E S B Btk ot obigiens with the
| riirebatkvS R lbe. 32 HaweNddkivash &%réiﬁm&'brr tﬂhﬂ%ﬂ@ﬁﬁl@&iﬂl’: Wilpf
the present invention is flexihle in Feratlo

s l?EPFet H&e R SRR pRsiuleindhe dirsgtionief re@ﬁ%pﬁ he yalye plagp 62
S Qkill BB gif A3 HEEKwaSR Yy dREoritk: ruﬂ:l ng%d if {h% vaRE RS Sordsem

operat ed conti nuously. he net hod and apparat us of
t hetoghigwyaent withvkmbackwashj tﬁbet-’ri’ellrl ﬂmﬂaog@n% peawsin theyve

b
o FEbtan i e B AERALERE b UAbPUER BRI Shelidf 64 of
r essq;ieacstize &h{rcail)rmneg)ablswatsh tide 32rde bs bpﬁm:ht asy givenltifnac &n
t di I ti bet
B T T g e
emerpbmzaﬁecb heyBy/proviaéd i the Palvd plale® of HedpRhing Mady bk00
be understood that the var,i ous aspects, of

t @g?rnﬁﬂ\g’lhlﬂ?%ﬁ’ofﬁ?a%?%eomﬁ@eéﬁ'ﬁfl? &ay nderee a‘fkl"‘@?]aatstb‘?l d

Sep@é atdeon processes, such as filtration, including
depth filtration and the |ike.

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

the screen available for straining,

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

backwash system operated continuously.



The present invention has been particularly described
inrelation to the 10 separation of solids froma
liquid. However, the principles of the present
WORMBHIHdN in its various aspects may al so be F{FBA86p/001523
to the renoval of solids fromfluids in general

i ncl udi ng gaseous streans. 25 A straintem

conpri si ng: Muer housi g having a rust end
portion and a second end portion, an

rawt | ut dt hnout | et f or redfl udt hecut!l etforstranednui a
being dfiRARSRA o SAHrbOBr BE hRSer HHBANE, intnfih Vs LY
of strail ner. noduleS, each nolul e conpri Sing: St

| empect Qe ean disclosed anit deschibed wigh referencgito the sgainingof

ang..di s d,w.thin - h i,.ng".t.he- sur.face

ofﬂ%lﬁséé[fl? e nuéarr I (l:urdg‘e%n & rﬁ‘“‘é’?ﬁ %%wglﬁ%épnee%hﬁcogﬁs %n

W gunfateeffecg prdvidinginominel separakidritetwerh solidsland tivef fhddsih Ve

Mter. senen being.,in flow ni cation wi.th the

0 W DY B e cable RT3l ahtut s eftisr g

an gmeni nevidbs Wﬁotﬂcﬁlmaﬁoh@asg%tgbftﬁbl idveatorohayt 4lso
n

strai ner screen, . the backwash conduit and, the strainer
baksapPligthin ther Suidatolid seRaration PEOCEHCR Sb4h agdibgptiongigelyding

al ée?mﬁlngﬁgpﬁ,git&ghﬁeo pass across the 15 external

surface of the strainer screert;

The present invention has been particularly described in relation to the
10  separation of solids from a liquid. However, the principles of the present
invention in its various aspects may also be applied to the removal of solids from

fluids in general, including gaseous streams.
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t he backwash conduit of each znodule being in flow
cornrnunicaticw with a back-vvash outl et disposed in
the second end portion of the strainer housing; and
drive neans for novizig one of the backwash conduit
and the or each strai ner basket of each nodul e
relative to one another, theZdrive neans being 20

di sposed in the first end portion of the strainer
housi ng. 2. The strai ner systen1accord|ng to claim1,
wherein the strainer baske -"»éotatable wi th respect
to the backwash conduit, ere’y successi ve portions
of 26 the outer surthce of the stxamer screen may be
exposed to the opening in the liaiikwash aoncliiit9
cordingto either O elairns 1. O wherein the pelting
in the backwash conduit being one or tube. ,a0corMt
toIdaZ‘Bsﬁawwﬂﬁwﬁﬂﬂdnﬁquﬁanyng 119011npri Sga Mbor mor e
| ongi t udi nal sllts or hol es. accordlng to claim4,

whereiri .the ng i.n t e.tudi nal t or
ext.endl eﬁ aé‘l% gﬁq %@ ﬁ%ﬁ*@ g&ﬁnﬁm@m an

precelng |m_ erelnap ty
first end portion-of the heusmg,

a plurality.of strainer modules, each- module comprising:

4t least one strainer basket having a strainer scréen:and disposed within
the housing, the external Surfice of the strainer sereen being in flow

cothmunication with the raw fluid inlet and the interrial surface of the strainet

sereen being in flow communicafion with the strained: fluid outlet;

a backwash conduit having an opening disposed adjacent the outer
surface of the strainer screer, the backwash conduit-and the strainer baskét being
moveablé relative to each other, so.as to aﬂowﬂm\qpening to pass across the
external surface of the strainer screen;

‘the backwash conduit of each module-being in flow communication with
a backwash ontlét disposed ini the second &nd portion of the strainer housing; and

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

2. The strainer system according to claim 1, wherein the strainer basket is
rotatable with respect to the backwash conduit, whereby successive portions of
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of strainer baskets are associated with the backwash
conduit 7. The strainer systemaccording to claim®,
wherei n the backw conpri ses an opening for each of the
plurality of strainer baskets. 15 S.The airier systetn
according to either of clains 6 or 7, wherein the
plurality of strainer basket®is arranged radially
around t he backwash conduit. 9. The stadner system
according to any of clains 6 to 8, vvherein all east

bacgvvat%%] ! c‘on %%%ﬁ%ﬁb&géﬁe D raﬁg&g&iﬂ%ﬁﬁa&%@&%#ﬁg
tﬁ@w,j;j\;_maﬁting claim wherein each 20 nodul e
conprises a plurality of strainer baskets associ ated

with each backwash conduit 11.The strainer- s_ys_tw_@m
atdor di'Hig SaingnyySine seaording &1 ¢itheyof dlainisdr otk werein tig

40 e o

lﬁi@ie%i edtinela Teipmipacal dhig-tg- artyY liazaatling
claim further"""’corrprl sing -5 a val ve assenbly for

sel.ectiyvely openl ng each of the backwash condu1t§__t 0
i it | at'BhiEEHatER S ,'_,_iacd@aduagkaclﬁmﬁ,twim@naher@e didies

assogi ated with that. backwas st rai ner
SR hakesRRE KRS R e
assenbly is
5.  Thest
‘backwash conduit is-a-fongitadinal slit or hole extending substantially the
complete lefigt

s System’aecording to claim 4, wherein the opening in the

1 of the stiainer screen,

6. Thosirainer systent according to any preceding claim, whereiti a plurality

‘of strainer baskets are associated with the backwash conduit.

7. The strainer system according to claim 6, wherein the backwash conduit
cormprises an.opiening For'each of the plurality of strainer baskets.

8. Thestainer system decording o either of claims 6 or 7, wherein the
plurality of strainet baskets is arfanged radially around the backwash conduit.

9. The strainer system aceording to any of claims 6 to 8, ‘Where‘in-at Teast
three strainer baskets are associated with the backwash conduit,

10.  The strainer system according to any preceding claim, wherein each
moditle comprises a plurality of strainer baskets associated with each backwash
-conduit,
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| ocated in the second end portion of the housing. 10
14. The strainer assenbly according to either of clains

12 or 13, wherein the valve assenbly is driven by the

drive nmeans. 15. The strainer assenbly according to
any of clains 12 to 14, wherein the valve assenbly
conprises a valve plate haviZfig an opening therein, the
val ve plate being nmoveable to bring the opening into
allgnnent with the outIet openi ng 15 of a backwash

gﬂ”‘??%ﬁ%{fﬁ 167" f:t téf"ﬁ%? '; '.:aceor lng

, . hﬁ*_a
rot at| on of_t_he vaI ve plate causi ng the opem ng
t Bgroektedibaclovash condit.and out of alignment with
successi ve backwash conduits. 20 17. The stralner
bly. accordir 0. el the r of c LB ,15..0f .
ﬁgaigg ,F_vrémfcgmg ceding claim, ‘fufhs
scREBIE R sile RO éitema @cﬁbﬁﬂm- ""-.:Mebﬁéxﬁfswe
fbrned_hn the valve plate suchnthatdthe
% |ne thw% the valve is open 28 19 The stralner
ggﬁ%ﬁ% %ﬁlttllng to claim18, mhereln t he openi ng
extends through an are of fronth to 30, 20 The ‘

cI_a| mV\het& the opem ng| rtthe backvvash condw t s

14.  The strainer assenibly according m'—ei‘ther:.efetéi-m 12 of 13, whersiiithe
vilve assebly Is-driven by the drive means.

15.  The strainer assembly according to any of claims 12'to 14,wherein the
valye assembly comprisesa valve plate having an opening therein, the valve
plate biéing movesblé to bring the opening into alignmient with the outlet Spening
of a bagkwash conduit to thereby connect the backwash conduit with an outlet

gonduit;

16..  The strainer assembly according to claim 15, wherein the valve platé is
rotatable, sotation of the valve plate causing the-opening therein to.move into
and out of alignment with successive backwash conduits.

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

opening is:an arcuste opening.

18.  The strainer assembly according to claim 17, wherein the opening is
formied in the valve plate such that the length of the arc of the opening
determinés the length of time that the valve is.open.
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surtaceof thestraider basket that, d rinflbackWh
Ottathirt;fidliin both through tP,str?-iller sPMh
*941Wthin theS. Itainet;Jtket and ,froth outside the
strai ner basket acmssthe external surface title
strata-screen. 21, The strainer systemactor - to
claim 20, wherein the coopi @8 in the backwash conduit
i s disposed such that during abet 4'; h elietatied,
the ratio 10 of the fluid flow across the strar ner

?rrfnegtq_lt ?%"-“fl ul. g £ :;9%&;1 I_?@g%@?@t accor n i s

@anagﬁﬁguf ; 'ra%@fﬁgﬂqnlwgm he backwash operati on,
the'ratio of the fluid flow across the strainer

screen to the M I d fI Q'\_/__v_t__hrough the_\st r’ar ner_screen

Sl 100N PrecsYIng SralBC voREI Y et 0
bl S S P

24 | 'The stral ner syst"gem accordir
ﬂ@ worighdhs mum s@a@maj

i el e Ot 100 P@

to any preceding cI a| m V\herel n the area of the

0%”' n?lf‘ﬂerktr‘a&%r RAGKN AR RO T 20, Wiiers

the surtace area_of the st Tai ner screen o
THisckwashi coaduisisstisnoseibuich @m@w@g@rbap;.;__ b6 ; gEpB;the rabg

£ tae o R P AR e ARy

Syst@miageardl foi:8o any preceding claim V\herer n the
backwasharranged such that, dining the backwash

operation, the
32.  The strainer system dccording to claim: 21, wherein, during the backwash

operation, the ratio of the fliid flow across the straiher sereen tothe fliid flow

73..  The strainer system according to any preceding claim, wherein the
‘opening in the backwash conduit is at a-distance:of from.0.5 to 1 0.0 mm from

the external surface of the strainer screen,

94.  The strainer system according toclaim 23, 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.

25.  The strainer system according 1o any preceding claith, whereiti the arca
of the opening in the backwash conduit is from 1 to 10 % of the'surface area of

the strainer screen.



portion of the strainer sereeli.SaY fromthe opening
t he backwash -conduit remains operative in the

straining operatio 28. A/nmethod ofstmning tfluid
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conpri shig: supplying liquid to be -strained to
the interior of a strainer housing? the 10 housi ng
containing "a plurality of £€#rainer nodul es, ea&
tuodul e conprising at east one strainer basket

assom ated with a backwash conduit; causi ng the
ui d. M LAl o) t he hou51 ne.- 1.0 VR of
gh SRR %ﬁ?@t "%‘@5 g‘gﬂrésc?een% gfet he

SR ﬁf‘ﬁ; b Bbﬁﬁmﬁﬂ%ﬁiZtﬁ&%éﬁtﬂ% g T

hSI de of the' strai ner basket to an outlet
sgpipewsgrden. a 15 first end portion of the housing;
cau5| ng the associ at ed backwash conduit havhig an
nin d| a "

sf al nere:

-@nsawaaeﬁ

i pagium h |‘ i
*Re Bl BBl ° ”fﬁﬁ @?}ﬂ%ﬁﬁ%f ﬁ‘?fét 0 e nSaSS' s

:di sposed in a second end portion of the housing;

oper ation.

V\A%%r ei Mg heholl dikRaihfile 7B REmpASIRgDackwash condui t

ative to The outer surface of the strainer, screen
of each associated strai ner basket is pr ov__| ded from 25

the fi rsapplohg thmid fodie sthinel & theAntener oflu

T e| net hod attor i ngt Col ahn 28 nher.el ' b

o BeRE Seniping o hOLhShmper pipdb G o #eﬁ?ﬁfff@%&fvﬁﬁgﬂ
Sty Jasket ath kash &mEgen And into
*t E%![t)enl ng i ,.%Eslﬁfﬁgg%ggﬁﬁﬁ%ﬁ t and thud flow ng

from Adj acont thet nadb of the strainer basket across
the st rausies fiedimid wihidahe Hinesing fotpass frem dlagf autsidgof epch
28 oy 29, \Werein the

C R ot BN AR ST OB F TP SRR basket he
r eillcﬂdu ¥&s éjﬁ?ﬁf’ Rakidiid of e SRARGMRSE HOM @itlet Hispdsed i he

acc to any of clains 28 to 30, wherein
axﬁuﬂsﬂmﬁipargtomoftbehamm baskets are- assCciated with
t he backwash conduit. 10 32. The t net hodaccording to

claim 31, wherein the, a‘k uit cornpr.i

openi ngFAERE é‘%&ﬁ#ﬂ?ﬁgﬁgﬂg‘l‘” %@Hgﬂa"?‘f’ P’éeﬁ%?m%g%@%és
adjacent the outer surface of the stréiner screen of each basket to miove relative
to the outer surface-of the strairier sereen, whereby the portion of the strainer
screen adjacent the opening in the backwash:conduit is subjected to a backwash

operation producing a backwash Hquid;

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

second end portion of the housing;

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

the first end portion of the strainer housing,
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33. The nethod acrding to any of clains 28 to 32,
wherein the irati Q 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
f Mh. 3:1 to 1:3. 34. tjie&y nBhot according to claim
33, wherein the ratio of flows. is about 35. The

nmet hod accordlng to any of clainms 28 to 34, wherein

e g?)ac km%g gﬁé(%ﬂ gf’?ljﬁﬁ RS

Aidbthe shignes n

ndwt s
e @@ﬂawmfm

L. glfsc |rrB 28
- screen not

scr.een. T

t Gdigentiproit

A1, Themethod acoording toany of claims 28 to 30, wherein a plurality of
‘steaiher baskts ans associated with the backwash conduit.

32, Thistethod aceording {0 clainv 31, wherein the backwash conduit
gomptises:an opéning for each of the plurality of strainer baskets.

33,  The method aecording to:any of claims 28 to 32, wherein theratio-of the
Hflow of fluid fhrough thie stediner screen and into:the opening ifithe backwash
condut and the flow of flid across the strainet screen'into the operiing in'the

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

44,  Themethod according to claim 33, wherein the ratio of flows is about
1’ '2 -

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

‘strainer scréen.

46,  Themethod according to claim 35, wherein the area of the opening in the

baskwash conduit is from 2 o 4 % of the surface area of the strainer screen.

37. The method according to any of claims 28 to 36, whezein the portion of
the strainer scresh not adjacent the opening in the backwash conduit operates to
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straiin fhuid passing ihrough the'strainer screen fron ontside the strainer basketto.



