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The present invention relates to filtration processes and apparatus of the
ki nd usi ng 5 m croporous nenbranes, wherein feed containing contam nant

matter is apRlgemdsgdpder pressure to a feed receivi ngperatemesisf t he
menbrane for passage therethrough and wherein filtrate i s w thdrawn
fromthe perneate side of the nenbranes. More particularly, the

I nvention rel at npri si ng

el ongat e bundl emﬁniW%gy%%@ﬁﬁ%@gémmrelmgﬁto be
filtered is fed to the outmggz of the bundles of fibres and perneate |s
extracted fromthe of the fibre Iumsns. The systens al so
preferably incorporate a backwashing facili for periodic cleansing
of the feed surfaces of the fibrestl LD'GF THENVENTION BACKGROUND
OF THE | NVENTI ON Typical prior art filter systens of the type
descri bed above gen®hapresent muéntign reldtés to filtratian processesiand apparatusi of gekimhusingsi ng
a bundl e of the m croporous hollow fibres. Mani f ol d or header
arrangenment s ar enitldpsroussmembransspwieeih fdell eomaining icolganinantmpmted iy aplied nader

or both ends, these manifolds acting to separate and divert the respective

flows of GRREAT 0 fe8freb SRy ARfthcP O tHEMEMbIRE forl PhksigdeehdbdthrioBsh andn t hi s
regard, cross-flow systens typically have two feed manifolds (inlet

and re-circul atiga, %ﬁﬁﬁﬁ)w@ﬁﬂdr%ﬁfr@ﬁ the\erméhe sifEShAheémbRRdsf ol ds. I'n

Cross- flow1f|Itrat|on systens of the prior art the streamto be
filtered flous tange %ﬁhctﬁzﬁ Pl feRih ks HULRGC A, HIGoRIRIRERRS - Thi o
generates a ane surface eepi ng the

surface cleaner cor%?)rqg/mg e ongg'te bundles of microporous polymeric fibres, wherein feed to be

10 filtered is fed to the outside of the bundles of fibres and permeate is extracted from the
ends of the fibre lumens. The systems also preferably incorporate a backwashing facility
for periodic cleansing of the feed surfaces of the fibres.

BACKGROUND OF THE INVENTION
Typical prior art filter systems of the type described above generally include

15 elongate tubular cartridges enclosing a bundle of the microporous hollow fibres.
Manifold or header arrangements are then used to connect the cartridges, usually at one
or both ends, these manifolds acting to separate and divert the respective flows of
contaminated feed and permeate through the system. In this regard, cross-flow systems
typically have two feed manifolds (inlet and re-circulation outlet) and one or two

20 permeate manifolds. In cross-flow filtration systems of the prior art the stream to be
filtered, flows tangential to or across the surface of the membrane. This generates a
sweeping action at the membranc surface, keeping the surface cleaner. Conversely,

systems configured for dead end operations have only one feed inlet manifold and one



systens configured for dead end operations have only one feed inlet

mani fol d and one WO 98/ 25694
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perneate outlet manifold. Further, these prior art nmanifolds or header
arrangenents are often configured to facilitate the construction of
nodul ar two WO 982§ di nensi onal . cartridge arrays. PCT/AU97/00835 |t
shoul d be noted that these systens operate2mnder significant internal .
pressures. 5 Accordingly, the cartridge casings and header nanifold

structures needpdriheit€ ol erahffeld) Further, thts@prictaft9Riibids Gpﬁ’eaﬂé?;il:rﬁ@émems arp
an

correspondi ngly high cost, materials such as stainless stee

hi gher grade rej | € ' . b f4 ' .

wi t hst and thesebﬁ@ﬂ%ﬁﬁ rgg@ﬁ%ggggﬁkﬂﬁhﬁhéu %%%%Egbh¥%§ﬁgégggﬂg§¥ﬂdesigns
avai l able to diéﬁg@gge roved satisfactory for small to 10 nediumscale
applications. r & there is now an increasi ng demand for | arger
scal e systens, the current structyres are proving,to b rohi bitively
expensi ve due, for sho FFHIﬂéﬁtH'{eBe PYRiEmS AR B S‘%‘%&‘E‘l‘“ﬁ‘f‘“@@}’ﬁﬁ%ﬁ ng
pi pe work required and the costs of the conponentary associated with
each i ndi vi ddal Aecprdipglydhe cartridge casings and\igader manidold sirypgpresnegd ol hyrmads frgar
systens, it is not sinply a matter of scaling up 15 all the individual
conponent s. Thi bigh strehgth, andtherabyt cortespoadisglyihighi costpmeterials sxth bhstaintebesteel

I ndi vi dual constituents of the systemremain sized so as to be readily man
handl abl e for and higlichgrage fexisreedplastis hewdpials spevifically désinadiRowitistand Rse as

the structures thensel ves and associ ated fl ow paths get larger, the
probl ems with ppesstbse drops through the system becone nore
significant. 20 It is an object of the present invention to provide

a nmodi fied filtratiQgqdFaePrbyarPdesigns available to date have proved satisfactory for small to
10 medium scale applications. However, as there is now an increasing demand for larger
scale systems, the current structures are proving to be prohibitively expensive due, for
example, to the additional amount of connecting pipe work required and the costs of the
componentary associated with each individual cartridge.
‘When attempting to design larger systems, it is not simply a matter of scaling up
15  all the individual components. This is due, in part, because it is preferred that the
individual constituents of the system remain sized so as to be readily man handlable for
the purpose of assembly and maintenance. Further, as the structures themselves and
associated flow paths get larger, the problems with pressure drops through the system
become more significant.
20 It is an object of the present invention to provide a modified filtration assembly of
the kind herein before described which overcomes or substantially ameliorates at lcast

some of the disadvantages of the prior art or at least offers a useful alternative thereto.



t he kind herein before described which overcones or substantially

anel i orates at | east sone of the disadvantages of the prior art or at
| east offers a useful alternative thereto.

- 3 - DI SCLOSURE OF THE | NVENTI ON

According to a first aspect of the invention there is provided a filter
assenbly WBRHMsi ng: - an el ongat e housi ng hacrag9tossssor nore

discrete filter bundle | engths di sposed end3-5 to end in a series
configuration, each filter bundle conprising a nultitude of parall el

m croporous polyneric hollow fi DISSLOSURE OFTHERNVEQTRYNfiltered is fed to
t he outsi de of the bundl e of fibres and perneate rs extracted from one

or both di scharge epgdsor@hig fd¥first aspeck bhEinveiBA Here is provi ror e
feed passages extendi ng I%ngi tud%glr)leacl 'y a1 ong sz}l"’é“ﬁBffs".‘dr?Satﬁét@dﬁ%?ﬁ Ly 10
feed to said fi k&gﬁﬁg?ﬁggdl e lengths in a direction generally parallel

t hereto; one or nore |longitudinally extending perneate return

passages extendi ng geperall . arallel. ta.said filter bundle_ |ength,
said perneate ret ur%‘%g&%%&ég%%w&%w@iw P?S‘ﬁ?retc fﬁte"c‘?ﬂ*f”&d?ng&hstdllﬁpgs& d feed
and adapted to be,in free fluid_flow conmunication with each of sai d
perneat e di schafFbloghin yierigsgonfighgtion, pachdiltsr bundls somprising emultiudéio | engt hs:
and 15 one or nore mani fold arrangenents, each having a feed inlet
port connect i ngMifrepprous polymesic dolow fibres,whersin fopdyiotbedilterck lis/fed 1t the ditsige 62 ed
passages and a separate perneate outl et port connected with said one
or nore per neat therbandie of firssaggsrmeate is extracted from ohe of BitR QisClthrde®ntR ofithe

mani fol d arrangenents are di sposed at one or both | ongi t udi nal ends
of sai d housi ngfiaredumaér®; configured to connect a plurality of the filter 20
assenblies into banks. Advant ageously, the housing can include

two, three or four éredr@or®fBdlpRsde8SdMling longitudinally along said housing to direct

10 feed to said filter bundle lcngths;
one or more longitudinally extending permeate return passages extending generally
parallel to said filter bundle length, said permeate return passages being sealed from
contact with said feed and adapted to be in fluid flow communication with each of said
permeate discharge ends of said fibre lumens in said filter bundle lengths; and
15 one or more manifold arrangements, each having a feed inlet port connecting with
said one or more longitudinally extending feed passages and a separate permeate outlet
port connected with said one or more permeate return passages.
In a preferred form, the manifold arrangements are disposed at one or both
longitudinal ends of said housing and are configured to connect a plurality of the filter
20 assemblies into banks.
Advantageously, the housing can include two, three or four filter bundle lengths
disposed end to end in a series configuration. More preferably, each longitudinal length

of the housing also has therein two or more co-extending filter bundle lengths that are
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di sposed end to end in a series configuration. Mre preferably, each

| ongi tudi nal |ength of the housing also has therein two or nore
co-extending filter bundle I engths that are WO 98/ 25694
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each simlarly connected in series to adjacent filter bundle lengths. In

t hi s mannerwoO|98/R3§84 systens can be constructed usi ngPCT/AU00836Nd| e

| engt hs or sub-nodul es that are of a size-4- that are readily .
manhandabl e. In one formco-extensive filter bundle | engths are
i nt er connect edea@h sinifatl connebed FERAE ¥ afhceit dikidr Burdlf ichi@s. Tumd hnhe@Narphs -
Preferably, each bundle length is separately potted in the

conventional nRRREL HEBEEIRBEEddNsING FlteiRindleledd®s @R biltRfodules that are of a sizk" Y€t
other forms, the invention provides an el ongate housing contalning at any

one point four - lya fhhter bundles with three or four such filter
bundl e | engt hsmgpargé%§§f1}ﬁé®%§#b?eh series. In a preferred forma peri pheral

feed passage is provided that is eper al arallel to the external
wal I's of the housilﬁé’HFﬁ‘?ﬂ” GoEx[FauNe é‘g‘ff?g‘ilfge #B%thg?fﬁé'ﬁ°'°°““e°te‘gﬁcﬁﬁ“b15mn in
radi al depth at ang/ pQi nt, to&egher with a cenfral feed passage that passes
t hrough t he Scefissmblyp! myltiplefifer oundls lengths. Faeferably csach byndicdenath istspparately one
form the peripheral feed passage and/or central feed passage nmay be
confi gured, bypatied inthe cofiventional maenekfeseribed impore defairhersafierpl e, to assist in
directing the flow of feed both around and into 15 the filter bundles.

It is further preflaryecathé¢rfammsf theinvertpmmaewdes @n elpagate hatsing Boritaihing atany

provi ded that are equal |y spaced within the housing internediate the
central and peongtiitdburicoeftensitsfilee bundles with three or foldbsuich Gltét bahdla RagmEnt s i n
the formof headers are preferably provided at both | ongi t udi nal ends

of the housi ngcdiedi@finlsbliddt &n & pFerell kMY of peltibheddl FQUA pa¥¥iSY i bRbvilled Bat isOn Of
10 generally parallel to the external walls of the housing that is desirably no more than
about 15mm in radial depth at any point, together with a central feed passage that passes
through the centre of the four co-extensivc filter bundle lengths. In one form, the
peripheral feed péssage and/or central feed passage may be configured, by the use of
packing material for example, to assist in directing the flow of feed both around and into
15 the filter bundles.
It is further preferred that four separate permeate return tubes are provided that are
equally spaced within the housing intermediate the central and peripheral feed passages.
Manifold arrangements in the form of headers are preferably provided at both
longitudinal ends of the housing to facilitate cross-flow filtration, wherein a portion of
20 the feed can be discharged from the other end for recirculation. The feed outlet port can
also be used as a flushing fluid inlet port for operation during the backwashing process,
wherein fluid under pressure is applied to the inner surface of the fibre lumens via the

filtrate or permeate outlet ports and a backwashing fluid is subsequently applied to the



20 the feed can be discharged fromthe other end for recircul ation. The
feed outlet port can al so be used as a flushing fluid inlet port for
operation during the backwashi ng process, wherein fluid under
pressure is applied to the inner surface of the fibre lunens via the
filtrate or perneate outlet ports and a backwashing fluid is subsequently
applied to tWwe 9825694 WO 98/ 25694 PCT/AU97/00835
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external surfaces of the fibres to flush out any accumul at ed contanlnants
that may have externald@ffced bSthe 8RS td MaRoiBy htduiftated contaminants that hiay haveal SO
preferred, particularly in systems utilising large diameter filter bundles,

to prOV| dgegn%qo 48888 filkeough the centre of each individual filter
bundl e. Finally, other preferred fornms of the invention could

al so incl Ude means @ Al?o nér@ftefedf garflcul b%g&#ﬁ‘ l{t{lfsin%?z[rgca&%%gg[{ filﬁ:% lﬁgx{dle%atg)ks

of assenblies in the eve ure-o

hi d b f d t ed
W Uh each {1 ?’?Ep?om‘%géeﬁ%aasag%ﬂ%% i rerkg o sroh Sonatiel 1 o5 o gorated,

arrangenent, as equired, 10 BRI EF DESCRI PTI ON
OF THE DRAW NGS Finally, other melsrred formaef theisuention seuld plse fnsludpmepnsite solatel |
now be described, by way of exanple only, with reference to the
acconpanyi ng dr axdm@sﬂ ﬁigcx\mscmbhes or banks of assempliegin the evang offailga gf 2 fillérnal | y
sectioned part view of a first enbodinment filtration system accor di ng
to the inventi obutideai Tigs fsachiewed ireoricenshiodiment byt meank ofiniiivédualnaivies hssocisted 15
return passages; Figurc 2 is a transverse section taken on |ine

2-2 of Figure 1lwith each filter bundidlegith &ilRr hsdcablrhowsingcbahiefbld HRegdnwst,aal | v
sectioned part view of a very simlar
required.
10 BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings in which:
Figure 1 is a longitudinally sectioned part view of a first embodiment filtration
system according to the invention having four co-extensive filter bundles and filtrate
15 return passages;
Figure 2 is a transverse section taken on line 2-2 of Figure 1;
Figure 3 is a more detailed longitudinally sectioned part view of a very similar
system to that shown in Figure 1;
Figure 4 is an enlarged detailed transverse section of the system shown in Figure 3;
20 Figure 5 is a cut away perspective part view of a second embodiment filtration
module having three filter bundles and three filtrate return passages;

Figure 6 is a schematic side view of a three dimensional array constructed using

the modules illustrated in the previous Figures;



systemto that shown in Figure 1; Figure 4 is an enl arged
detail ed transverse section of the systemshow in Figure 3; 20
Figure 5 is a cut away perspective part view of a second enbodi nment

filtration nmodul e having three filter bundles and three filtrate
return passages; Figure 6 is a schematic side view of a three
di mensi onal a¥Q 256%¥nst ructed using - t he nodul es il | pearaxvwedsss t he
previ ous Figures; WO 98/ 25694 -6-
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Figure 7 is an end \Pii@meEisdnléﬁd@ﬂebv@fhe&ﬂﬁﬁé@érﬁbl??i%ih'?ié:u}e%{ré 6;
Figure 8 is a first graph show ng the results of a first perfornmance

conparison test Figur% isFéﬁwﬁé\gigggﬂrr%ﬁHB%@%{ﬁ: ancl ConaBS i Hest

i nvention agai nst the applicant’s stan ITtra Systéem

and 5 Fj | howt ng the r.esults of second
per f or mance df%@%ﬁg@?@%ﬁéﬁg@w %%fﬁg H%seqrrl\ém%vr%é%oé’ aﬁ?‘&% r*‘é’Plg"raﬂg 55‘*‘8&“"9 he
resent inventi nst the applicants standard MLOC filtration
gyst em M16C Biwdion system; aMRFFERRED EMBODI MENT OF THE | NVENTI ON
Referring to the dramngs, the filter assenbly 1 includes an el ongate
housing 2 10% havFieE hisaseepnd emph shawipg the resplts efarseennd perfermaneti sposed end
to end in a series configuration. In the enbodinent illustrated in
figures 1 and 2 compatisendgstofirane membfane pressure drop fog thegmeient gnventidnergatnstitid es
each connected in series to an adjacent four sets of filter bundl es.
A sim | ar arrangppkcantsistanddrd MiOCHilfratpursgstém.ut i | i sing only three
Co- ext ensi ve filter bundles. At this stage, the use of either two or

four co-extensive filter bPREFEBRREDFEMBOBIIENT OB THEGNYENTION
Each filter bundl e conprises a nultitude of m cro-porous polyneric hollow

fibres Referring to the drawings, the filter assembly 1 includes an elongate housing 2

10 having therein a plurality of filter bundles 3 disposed end to end in a series
configuration. In the embodiment illustrated in figures 1 and 2, there are 4 sets of co-
extending filter bundles each connected in series to an adjacent four sets of filter
bundles. A similar arrangement is shown in Figure 5 utilising only three co-extensive
filter bundles. At this stage, the use of either two or four co-extensive filter bundles

15 lengths is preferred.

Each filter bundle comprises a multitude of micro-porous polymeric hollow fibres
of the kind wherein feed to be filtered is fed to the outside of the bundle of fibres and
permeate is extracted from one or both permeate discharge ends 4 of the fibre lumens.
These bundles are usually “potted™ at the discharge ends to readily facilitate separation

20 of the permeate from the feed and simultaneously retain the fibres in assembled bundles.

The preferred potting material is urethane, which is a thermo setting polymer. A

shallow pre-pot tray is provided in the final peripheral shape required, that has a plurality

of long spaced apart spikes. The fibres are arranged in the tray and the resin is cast,



of the kind wherein feed to be filtered is fed to the outside of the bundle
of fibres and perneate is extracted fromone or both perneate

di scharge ends 4 of the fibre |unens. These bundl es are usually
"potted"” at the discharge ends to readily facilitate separation 20 of the
perneate fromthe feed and sinultaneously retain the fibres in assenbl ed

bundl es. W09825694 The preferred.potting material is ureciswsposshi ch is
a thernmo setting polyner. A shal | ow pre-pot tray is provided in the
final peripheral shape required, that has a plurality of |l ong spaced

apart spikes. ThiecKih®offshedfibee Riread@ etk dn. ThHepreipdYtrAR drelthé reSSted 2nd tedSt
WO 98/ 25694 -

PCT/ AU97/ 00835 pundie is placed int trif ith " -l - .
bl ocki ng off the fi brsle)af:%%r(llsacg? ltlf%g“gncf.eco?ﬂgmpnrn%ql%sé?ndtardéiiflgn%lruéet?%'gﬁs

d and t he; I I ' ' i §.h d pot
ol s, and acarpdset VATt ot PR ol e R b Sheohe re B Sand

pre-pot noul di ng_.forned t he spi kes. ce the second . ..pot has
cured, the pr e-g‘gtha%ﬂﬂa%%ﬂ%ﬂmﬁﬁ%ecg%g&?B‘i‘?t‘?ﬁ °ftetﬁ%se§%‘@cﬂ?alsﬁb?edi°§ﬁsl i ced
of f, 5 thereby clearly exposing the ends of the fibre |unens.

Al so provi ded MPYI#N@’WB@W\@CQ@%H@ fidre lywers. | ongi t udi nal |y ext endi ng

f eed passages. In the enbodinent illustrated in Figures 1 and 2, the
feed passages conprilseprpvided withigdhghousing argione bamonsdengitudieally quendiagéeed ( of
preferably no nore than about 15mm) that extends around the periphery

of the groups opassages.dn therutodsnedt Alstrarcdde Figueds 1fane d, thefesd fsaghdcompfist Rat
extends through the central core of the housing. In the enbodi nents

ilTustrated in generally bhilildr@8teBfet@pdssagk BofP#ETEHaBI§ nd@Re fhan MHuE | St
I ncl udi ng packi ng neans that extends up to the periphery of the outer

housi ng, the cagitdds hfdehd'he E&iﬂﬁ%ﬁﬂﬁ' teQerbiips %Pﬁlt&fr %&c@é@hﬁfzx central feel ??%‘aé%m h

around and into the filter bundl és. The cCentra passage may arly

} gglj Uggt ];loir ma;i ’gglat dxterddD Burdidh B en® bl 8P 1 'ﬂgusgxtke th SR afbBhinth i SHidshrida te
Figures 3 to 5, the bundies have an outer casing including packing means that extends up
to the periphery of the outer housing, the casing including means to direct the flow of
feed both around and into the filter bundles. The central feed passage may similarly
include formations in the form of baffles and the like for diverting the feed both into and

15 around the filter bundles as shown in Figure 3.

One or more longitudinally extending permeate return passages 8 are also provided
which similarly extend parallel to the filter bundies, each of the permeate return passages
being in fluid flow communication with each of the permeate discharge ends 4 of the
fibre lumens via connecting passages 9 (see Figure 1). Means in the form of valves or

20  the like may also be provided (not shown) for selectively isolating an individual filter
bundle, filter assembly housing, or manifold arrangement in the event of failure.

Disposed at one or both longitudinal ends of each housing 2 is a manifold or

header arrangement shown generally at 10. Each header includes a feed inlet port 11 that



15 around the filter bundles as shown in Figure 3. One or nore
| ongitudinally extendi ng perneate return passages 8 are al so provided

which simlarly extend parallel to the filter bundles, each of the perneate
return. passages being in fluid fl ow conmuni cati on with each of the
perneate di scharge ends 4 of the fibre lunens via connecting passages
9 (see FigurWOPp25ans in the form.of valves or 20 the PCRAUMHPSIS| SO0 be
provi ded (not shown) for selectively isolatBRg an individual filter

bundl e, filter assenbly housing, or manifold arrangenent in the event of
failure. is in fluidilow oarmlwtitation evithrthdlohgltudmaly exteHdnp feddYassagls a1,
housing 2 is a manifold or header arrangenent shown generally at 10.

Each header i nclatdlgerthehieottldt pbRl2 Mfch islih stdidt and i
AL ] B ch is'ih s an separatecorﬁ%rg%_aégﬂf}the

is in fluid floyeGoumEyp § i th the longitudinally extending feed
?’ E‘t'uﬁﬁ;a e $aPes'd.

passages 6 and 7, a perneate outlet port 12 which is in sealed

and separate comunj i it [ ate retyrn passages 8.
Referring in parti ctt}f%%%rh%gn %Eurl}glslo EL8Rres G#E?’[}F‘éagﬁe%mi@gﬁﬁﬁwg%em of
arrangenent of 5 t he q;evious Fggﬁres can_bhe built up in a nodul ar

const ruct i on by RERRERYs Fdgpresrean be puiffjup in a modularsopstactienbitronmretien efsuitahim

| arge, yet highly conpact, three dinensional arrays froma nunber of
two di mensi onal cppffgused headers to form large, et Bighly cpmpas) dhreerdioisasionab arriys from a
substantially the same manner as the prior art filtration processes.
Wiere there is probersifwo dimensiokbanks facilities, the systemoutlet is 10
shut off and fluid is applied under pressure to the perneate to di scharge
outlet in a nhruse) thevyateaiopetates iis substaritiatly thersamig hahive asmeBrianes to

di sl odge contam nants that have accunul ated on the outer feed

surfaces. A fl usiltrafign ?i'déés@es. Wahezélthes i9pro@iioh e backwash Heilities, the syMSH dliflef is
applied to the cross-flow feed outlet port for passage through” the system
SO as to 10 shut off and fluid is applied under pressure to the permeate to discharge outlet in a
manner whereby it is passed through the membranes to dislodge contaminants that have
accumulated on the outer feed surfaces. A flushing fluid, which is often feed, is then
usually applied to the cross-flow feed outlet port for passage through the system so as to
flush out any dislodged contaminant matter.

15 It can be seen that the system according to the invention provides a means of
substantially increasing the packing density of the filter fibre bundles whilst
simultaneously reducing the overall cost of the system by minimising the number of
expensive header arrangements and connecting pipe work. For example,
experimentation carried out by the applicant has indicated that the present invention can

20 result in a system that is 40% less expensive and 60% smaller than a plant employing the
applicants current M10C technology.

Furthermore, tests have shown there is little or no compromise in the operating

efficiency, as potential pressure drop problems are reduced by the provision of the feed



flush out any di sl odged contam nant matter. 15 It can be seen that
the system according to the invention provides a neans of
substantially increasing the packing density of the filter fibre bundles

whi | st si mul t aneously reducing the overall cost of the system by
m ni m sing the nunber of expensi ve header arrangenents and connecting
pi pe wor k. Wor9s@5ed4pl e, exper.i mentation carried out PEGAUH®IEISPl i cant

has indicated that the present invention €dn 20 result in a systemthat is
40% | ess expensive and 60% smal l er than a plant enploying the
applicants cur padssagebbfkiht perreate @@yhecting passages 9 whithiiliovethePpértheate &S diSchapee

shown there is little-or no conprom se in the operating ~efficiency,
as potential pie@e g&ﬁacdfeqauﬂrﬁkyagdm &dcR disBihrigetiid by th itebuplicS] SUe ff the
f eed WO 98/ 25694

passages and t Al At & c?gnngctﬁhggovgags%egsgnm% leg?‘flée\l/t\/cﬁ{élng(gérrca ate to

di schar ge to the perneate retu sages at ch _dischar end of
the filter bunHficd® Sglggr%fagf pressure %&Q@&g@%ﬁ%ga’(%? %ﬁgﬁﬁ“’?‘t\ﬁﬂi ow t hat
for the sanme flux (ie flowrate per unjt area) t he trans nenbrane
pressure drop P a‘SBF"Bﬁé’ng@P&W sigpificantlyangre gostiy,Surent NHOC techagjagiar abl e
to that of the_applicants significantly nore costly current MOC

t echnol ogy. This provisioneidhe Bitesnediate permepts cennsplingnassagrsalse elps evamenmest i ng
passages al so hel ps overcone pressure drop problens that woul d
ordinarily be eressuedmp @cbbibmsithay wokkl dodioknilp bbenppuntered during the backwashtcyéles

al so been observed that the present invention enables a significant

reducti on i nitihas Ky@bden wbdetued tias the pragent ertvehtiont enabl e gnifivahcredilidtion
technol ogy particularly with 10 respect to the sweep stage, as in theory

at |east, the sppRkWAHNSRNY asTBRBRENG the Aipticdnts M10C techribghypaeichiarly Withh out
di sl odged contam nants for four bundles in series, as is required for
10 respect to the sweep stage, as in theory at least, the same volume of sweeping fluid is
required to flush out dislodged contaminants for four bundles in series, as is required for
only one bundle. It also appears that the system of the invention is potentially capable of
higher flow rates for a given physical size than most of the relevant prior art systems.
Whilst the invention has been described with reference to specific examples, it will

15 be appreciated by those skilled in the art, that the invention may be embodied in many

other forms.



only one bundle. It also appears that the systemof the invention is

potentially capabl r flowrates for a given physical size
t han nost of the dﬂ ““ “m Hmt systens. Whi | st the
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15 be appreciated by those skilled in the art, that the invention may be
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- 10 - CLAI Ms: - 1. A filter asds®rbly conprising: an
el ongate housing having two or nore discrete filter bundle |engths dlsposed
end to endClAIMS:series configuration, each filter bundle conprising a
multitude of parallel - 5 mcroporous polyrreric hol | ow fi bres, wherein
feed to be filtiered filferb@Embly cohprisibg:si de of t he bundl e of fibres and
perneate is extracted from one or both discharge ends of the fibre

| unens; dRkteREl ks | ong
sai d hou5| ng to di ?gg?ngtemgggﬁﬁgg sgll%%ﬂaﬁ?ter bunf:lelggm%dgér?gftl%s ilﬁﬁgé&/ena

Qg oot on genengbidinhkAld ShokliRich! Gon il bundie cmggﬁﬁg{};m&mﬂe Lpﬁg}o&% fugal 1y

ext endi ng perneate return passages’ exten

said filter bundle |en turn edfrom
contact with’sdP r‘feél&y‘gg ﬁgﬁﬁrﬁ’fq'!? %E‘g{éﬁi rﬁ gés 'Sgﬂ‘tﬁ\af g &fi on
wi th each of sai d perneate di scharge ends of said fibre Iunens in said
filter bundl e ITbREERd pergrate is extracted from gRg orfrothydischarps spdsf theffradvmensint s,

each having a feed inlet port connecting with 15 said one or nore
| ongi tudi nal |y ext eneiprrgoreeed ppssages geisndingilongitidinally alengesidisousiog taitest feed

port connected with said one or nore perneate return passages. 2. A
filter assenbl yo saidGiltelibugdledengthsj m 1, wherein said mani fol d arrangenents
are di sposed at one or both Iongltudlnal ends of said housing and are

adapt ed to connect ofie or more longitudinally extending permeate return passages extending generally
10 parallel to said filter bundle lengths, said permeate return passages being sealed from
contact with said feed and adapted to be in fluid flow communication with each of said
permeate discharge ends of said fibre lumens in said filter bundle lengths; and
one or more manifold arrangements, each having a feed inlet port connecting with
said one or more longitudinally extending feed passages and a separate permeate outlet port
15 connected with said one or more permeate return passages.
2. A filter assembly according to claim 1, wherein said manifold arrangements are
disposed at one or both longitudinal ends of said housing and are adapted to connect a
plurality of filter assemblies into banks.
3. A filter assembly according to claim 1 or claim 2, wherein said housing includes
20 between two and four filter bundle lengths disposed end to end in a series configuration.
4. A filter assembly according to any one of claims 1 to 3, wherein each longitudinal
length of said housing has therein two or more co-extending filter bundle lengths that are

each similarly connected in series to adjacent filter bundle lengths.
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plurality of filter assenblies into banks. 20 3. A filter assenbly
according to clai mmmmlﬂ:m erein said housing includes bet ween
two and four filt " ‘l di sposed end to end in a series

configuration. 4° L A*ilster assenbly according to any one of clainms 1
to 3, wherein each | ongitudinal | engt h of said housing has therein two
or nore co-ewWooAaseay filter bundle |lengths that are eRCTIAUY7/0D834r | v
connected in series to adjacent filter bundhie |engths. WO

98/ 25694

PCT/ AU97/ 008355, A filter issemblfaddoldifly toRfeHfd Wb%Herﬁﬁ‘é&.‘thﬂgimHiﬁal%r?g‘tmﬁmdvmer ein
each |ongitudinal |ength of said ou5|ng contains three or four

co- ext ensive fhbﬁs‘ﬁ{ RHBHs k& lﬁﬁ:ﬂ%ﬂﬁ%@gﬁr @feh Ected in series, %teem

i ncluding at | east Bone general |y perlpnera pas age ocated Im

MU e pagssegngg%t e i B B T R .,
f t f t filt di
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perneate return tubes, equally spaced within said housing, internediate
sai d % e Hirpugh theeentre of thp threg orfeis gosuisngivpcliter bundles. 7. A filter
assenbly according to any one of the preceding clains,. wherein said 10
mani fol d arr anéerreAtfdtcaasgemblytamr&lmmcwm Hewbirein smdbamm in¢ludes thivee or four

| ongi tudi nal ends of said housi ng thereby facilitating cross-flow
filtration wheseiamtepemaedte ceturn tubkd) eqiaiie dpaced mﬂﬁnlsadgeakmg, intermediste Baid he end
renote the feed inlet for recircul ation. ) A filter assenbly

accordi ng to agsnt@ANghdieri ?h@am&dlpagsg ge, Wherein sal d feed outl et port
I s adapted for use as a flushing fluid inlet port for operation during a

backwashi ng_pr 9cesafiter AempYa8ioRifly folat) Bnd 195 prblclhl Wlafnd, SRRl BT 0 the

i nner surface of t flbre umens via t
10 manifold arrangements are in the form of headers located at both longitudinal ends of said

housing thereby facilitating cross-flow filtration wherein a portion of the feed is discharged
from the end remote the feed inlet for recirculation.
8. A filter assembly according to any onc of claims 1 to 7, wherein said feed outlet port
is adapted for use as a flushing fluid inlet port for operation during a backwashing process,
15 whercin fluid under pressure is applied to the inner surface of the fibre lumens via the
permeate outlet ports and a backwashing fluid is subsequently applied to the external
surfaces of the fibres via the flushing fluid inlet port, to flush out any accumulated
contaminants that may have been dislodged from the fibres.
9. A filter assembly according to any one of the preceding claims utilising large
20 diameter filter bundles, wherein the system includes additional feed passages through the
centre of each filter bundle length.
10. A filter assembly according to any one of the preceding claims including means to
isolate individual filter bundles or banks of filter bundles in the event of failure of a filter

bundle length.



perneate outlet ports and a backwashing fluid is subsequently applied to

t he external ﬁ ﬂﬂ ibres via the flushing fluid inlet
port, to flush out al mfuﬂgﬂmyﬁ contam nants that nmay have been
di sl odged fromthe fibréds. t » s 6 A filter assenbly according to any
one of the pre ing clainms utilising |arge 20 dianmeter filter bundles,
wherein the &Y *'ncl udes additi enal feed passages t hr o §§H/ADRH0083S
centre of each filter bundle I ength. T14710. Afilter assenbly according
to any one of the preceding claipns includi ngh neans to . i solate

i ndi vi dual fi fer Aflistrssembly agsariag torclam 10.o¥hegrim spidisolation meang inslndes f
failure of a filter - bundl e | engt h. WO 98/ 25694

PCT/ AU97/ 0083 ndividual valves associated with each filter bundle, or filter assembly housing, 2r filter  11.
A filter assenbly according to claim 10, wherein said isolation neans

i ncl udes assatiblyi mhindloldemtangemens soci ated with each filter bundle, or
filter assenbly housing, or filter assenbly mani fold arrangenent.
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extending permeate connecting passages provided at cach discharge end of the filter

bundles to direct permeate from the fibre lumens to the permeate return passages.



