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System and Method for Filtration of Liquids

CROSS- REFERENCED TO RELATED APPLI CATI ONS Thi s
application clains priority to European Patent
Application No.: 08382063.9, filed 5 on Novenber 11,
2008 the entire contents of which are incorporated by

ref erence herein. The nven |on relates to a
system and a n@y?ﬁ%a’f‘%ﬁeﬁ?@n?m r@tpgtof WS 1 qui ds.

More particularly it relates to a system and nethod for
the filtration of liquids which may have_ hi gh SO|IdS
contents s@B@S&sREkFEBENCEDﬁ'@ REAATED ABHbHCN'lQNS j ui ces,

Y R s S R R ) T

onNdTHERS 11, 2008386 kistirdsbatenRfof iwhieh rBinedrborated By rResench agem,
fruit juices, water and the protein contalnin

f r orfhBipeaseBideveRtion ralates e Resystemand 14 'ﬁﬂh@ﬂsfohg‘@d%faéi%@f liquids.
e
i YTAEEY BT PRl DT s Gy YAy e
hi wmmrt@mtestsfsnmStﬂeer hiirer @atet and feuitrj@ees) ordviolggicabstreBmesuch as
eer, or grape, ger frU| r and, ot her. debri s
fofteierciors seaiANdeqoldans wﬂ@q o %ﬁ? eSYRLPrPIPIBR PpgZymes.
Traditionally, this has been done with | oose
di at omaceous earth that is added to the 1liquid and :
all oned to settle. Backgroadhohthednventisohnol ogy has becone
the various lenticular or 20 plate and franme products
that are forned of a cellulosic fiber material and
var i\Qwss, bbérs St jSsEENwat@sarfdl thé BRRACEIARIRRYT dtiBards for didrexdtrs
char ged pol yrrers These filters are nornal flow
and evitiet @¥ch hqwdaneedgtomeaftltened dfmerOlV% inguriiastsuah as sugee etysialg from

5 YA AR SR i BBl e o

bedf, er g&é;feaﬁtﬂ@rdrult Bkis 4ha biHendebvibrioaid ineaw and@nérapantiatnguried liquids.
nmore, generally several of these filters either | a

franme in a plate and frane 25 device or on a central

rod f I I | :
22 BB AR 05 VB B i o v
Ilqeldtaad slldWedegéttleaIMormbdalen@é rlmhadld)gy hat bedvmnelibe various ledicutaf or

usi n flo und hroygh,the filt
gty St G Gaatre HENSAH Acab B PEEE s s Sen
as S lfshéa?tH %Hd Wﬁﬁé‘%a‘?éed pggﬁe%aﬂhé‘sb ik §re%ﬁﬁ’é|lﬂow devices,
easily ¢ uriti limt their wuse in
mqmmxgubatullqmd nwuhrecteo‘lat themf andrihe byid frows thraeghutbem do an autled while
ens,.t hat

d
mGBEs Al Igppehin 5 PacEY ThERtGR HparaioPhit £ Ysing nich mey
CORBRIHRLE nfdahdrillly sederal of these filters either | a frame |n a plate and frame

device or on a central rod that has a series of holes leading to the outlet within the rod in a
lenticular pad device. Liquid ehters through an inlet generally at the bottom side of the housing
and flows around and through the filter(s) to the openings in the rod and out the bottom of the
housing through an outlet. The pad filters become easily clogged with impurities that limit their
use in production runs. This often requires the use of two or more identical filter systems that

are run sequentially during a filtration operation to ensure adequate capacity. -
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More recently, users have begun to | ook at TFF
(tangential flow filtration) devices for such
filtration applications. The TFF systens utilize the
tangential flow across the face of the nenbrane to
constantly sweep the nenbrane surface cl ean of

e carey e tset e beun e loplsat T Faonetielfolralehy devices for
suéH ﬂﬁartloﬂ_ Qgpﬁ@atﬂﬁ‘%( 'Tﬁ@? FIE @%téﬁﬁ lgi{ii’éqﬁ%fa‘ﬁ erftlbl%w%roQQ{hb(?éﬁée of the

am c ters or ber or spiral
manduang tpobr;staatiy mdepltheemsmbrawswfecmdemnf lemateilaiSrtbat geldd higek or

t il h TEF h
o paRe’s e ragieblned BT ety Aud g IR o ReE delf4Eoon be
mddedf fldt ofllVEfier Sgarhit Blférsmrklﬁt hdoW Bbdt BESpiralafbind pdl@dric fikers.
injury/degradation to the liquid due to numerous

recircul ations through the 10 punp(s) of the system

TFF fil ter ¥ t. capital e v

{11 i g el Jod ey PP I s B SR Sferflave
drawiatkednandingrestibath of lHeteamsmemcahdi&f 1an itfas mpH; as hlgh buﬂdl -ap eolumes

lines, etc. that are ensive to purchase.

anAomtqnh@inewny&degrﬁqle@orbﬂw@s uigs vy tor nwgewp@cmulaf'@nst thyoughy the

d 15 requires special training and
pugigg)gfrtfé; cglpual equi pnent to do so. Moreover, the

systemuses 10 to 20 tinmes the energy of a pad system
for e. punpjng to create adequate recircul ation
t e TG SBleaR R ot croia PR {arLospr e S SaurS extensive

spleélﬁﬁ&l §®|pn%?|n&l9dlﬁd“§pe%i& fﬂiéﬁs' H&déﬂs Wp@%téﬁ@fé linBs, eta!athut are
systens, there is a |large holdup volune in the system

expérisive 16 iputchassi ddditienaliorife etosess Using this| typed of fiter i different and

rewﬁﬁgpecgttfaﬁn?ngsa%g gggq,t%dq (@bl&ﬁ? F(ﬁz t fgé% é oJe s'ystem uses

1(]Otb Q0 ‘ﬂﬁilés th&ehéty bfbi @d%?stéfﬁﬂﬁlﬂ’feqﬁjmmng 1(96reélé amlubt@ rr‘@mraflatxon of
liquid that is |ost and

the ﬂlé(b@rfcﬂ@&tﬁga@fm"ﬁ@n s T&Fdﬁ@wCﬁ@aﬁet guedp thereéteg%q Rymkipgiused in
su%}F ?}(%emgihlarquq Iar@éJ ﬂaﬁ@ \f?) (;ﬁﬁ%t sggtl}éfﬁ' A8 fifatbh l‘lsl Jo)?/}fpleeﬁég. The

artrn OWEer OVera
fluief thatihae detbeen ﬁltatetjlayid isrim thyg ténquetedmtealnes pemps, eicvie discarded after

tha“nﬁ%ﬁqgg‘q'}&@gg Giea Tinh rﬁéeg@%éiweiﬁ?s ol o Ry et oget Bnd can
rﬁozxﬁ?ﬁf: o %ndlﬁﬁ?a b o Clgg:érﬁ)taﬁfysof“tﬁ’e' Kys@rﬂ ahiR B and

It ona adv susceptible to
ndmbeakfagmam n)dms cﬁiflhratrqne)tcy thef stmmgo\rdumrieadmlgl to Howep ovaraleyield of
can.t. identifj.ed orheguantl

Prach LR K i b sl to Snefl ot S Soross dmpgegd gpon

thBR iy TR deGicd¥dnk @¥n ddgRRIE oBMpFeand produdt éspucialy winki mi t ed
cross flow so as to reduce the nunber of cycles that

the liquidis recirculated. Wiile 30 stating that the

?g?! ¢%rérp|8tf|ltt8r3ew<{rl'hgﬁ ﬁjaélpsthégw ﬁ’o\‘w?l %?Qﬁvén?%lécéf%mtghs%sceptlble to
breakage under a variety of conditions which for the most part can't identified or quantified. An
alternative to TFF ceramic filters is now a plastic or polymeric hollow fiber system with low or
limited cross flow so as to reduce the number of cycles that the liquid is recirculated. While
stating that the quality of the liquid is improved by reducing the recirculation, there are still the

drawbacks of expense and large hold up volume. However and more importantly, the low
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dr awbacks of expense and | arge hold up vol une. However

and nore inportantly, the low 2 crossflowis

acconpl i shed by increasing the surface area of the

menbranes used, often by at |east 2X that of a

traditional TFF system again increasing cost and

hol dup vol une. Additionally Tl FF ymeri c nmenbranes
cragsfiowrie Regomplished brenarreasmgéher %rﬁfgrenaraar aﬁm merbiapesyisesh| adten by at

Ie%sﬁ@wﬁt%&é r?cllrtg)ﬁgllﬂlfﬁ‘é%t ﬁan%re%rrﬁ#b@f‘{ngrhéldﬁd;W ddnfe?A d?tllonally,

TFE @alygric rﬁembrdwdsla@relawmummgr mhgtn gnd hre saszsptibtef to suptune if too
filtration nmuch (S[otth( ensj ve

Mugh pEAsBre Qspards ApRlie AQS&HP@? é@rwswﬁrf'itqr%tsldﬁ?ruweﬁﬂy
niaF BBt 0, b By 00
the | ovver tenperature leads to | ower flow rates and

th
o LG AU S L A e
wrtlﬁ%b(é‘“%ércarﬁ:ﬁutfjhlbé ﬁﬂip‘ﬁcétlﬂnéﬁéﬁ Iﬂgh@r Rigcdaity bff the tiquid @UeCte the lower

appl I'cati ons whi c ften include the filtration
teropeyaturalleads & |O\M%Itﬂ0W Memdyhﬁéefor@ biggersystaes ma&nrethﬁ@tdlfﬂcult to be

ecgqorr'rﬁq?gyéy | tﬁrﬁ%gfﬂar ({ﬂ?&ldﬁng{gi%t rﬁn%%%olﬁefng Gﬁ:F ‘ﬁ ter§ e ci?'for \Mlﬁé 3t fuit

1ur6é érimdfafﬁor%rwhdhhﬂerprnddwm flitrativh op erystals Iselsat ltrret pm|ytrieec ﬁ1bmbrdnes
What | s need stem f or frltratrong %
ar@amt.cs@p@%t\rémhq ﬁ%r@tchlag @feﬁﬁptethe &'vslalp olipigar ip geld Aigtigncausing
h d
L R i L R
gl Itrgt:;on pa;ses thro]chgh thle systemto mnimnze
egradat i on unmar , nt i
o cReatoreeiacis asias Br udPalieteoldvaEas Dats SRR e ve
rub BR RYSE %Rﬁeﬁg\@é th @lhbqws s?s‘fémé B9ulcane én&roﬁérﬁtlebhﬂ hic® hcbse

product w 't hout oss I'tration capability due to
yreidisorgtymmrgmelrﬁltran@massag thrm.lg@ theysystemto ginimizeodegeadationow
filtration system having one or nore filter cartridges
attached to an outlet of one or nore housings . in the

system The filter c@mmardem@lshvartieh 25 contained within
a bow and depend preferably vertically fromthe
outlet. Liquid enters the bowl of the housing and

Contﬁ%@g&eﬂﬁpﬁe@ i refds G GE ?/st?rrr aBE‘% dp?&%sso& rﬂﬁ’rﬁ@ the system that

cart uritires are

allﬁﬁé forthe Idhg térindiltrationt of prodina withiuait Ibsé df Gltretd)nlcapablllty duk toveogging or
t hr oug

fil d h gh
fopiB aih Bl S Nl ﬁ%ﬂl}tra{ogusyﬁtﬁltaﬂw@%g% "&reeélgeu cartidges
atga{:r‘réla toa:ﬂfj% get bf B% Bf %oﬁ@&#{nﬁ? i Yeem. The frﬁ@rséarrtﬁﬂbe are

ter are net tration ceases
contalned within a bowl and depend preferably vertically from the outlet. L|qU|d enters the bowl

of the housing and contacts the outer surfaces of the one or more cartridges. Impurities are
trapped on or in the surface of the filter and the filtered liquid roWs through the filter and
through the outlet. One or more parameters such as flow rate, transmembrane pressure drop-
and/or time are measured and when the desired parameter(s) are met, the filtration ceases. A
backflushing occurs back through the filter cartridges so as to remove the trapped impurities on

or in the filter surface. This backwashed material is directed to an outlet of the bowl that is
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30 backflushing occurs back through the filter
cartridges so as to renove the trapped inpurities on
or inthe filter surface. This backwashed nmaterial is
directed to an outlet of the bow that is -3 connected
to a drain. The systemis then recirculated in a
downstream manner to reestablish equiljbriumand
copnecied 42 a grain. $he systeneis dheniregiculeted |ncﬁq%9wn§treaﬂhf@ﬁ®ehwe%at%b&sh
f the outside of the cartridges
qpﬁbrﬁ'ﬁﬁﬁ‘ﬁ@r@{lon Iémgwrsr%%%@ports formed in the sidewall of
t he bomA adj acent the outer surface(s) of the one or
nor e cartrld

or e @Rty (S Fiau s B8 el Bk P ouloe g be Bificges hroueh
ong%Y m@l%cp‘dﬁs Rirhd¥ah th@%fd@\ﬁlﬁl dﬂhe%@vpidjdc&ﬁ t?ﬁ%i@f‘ b%%(@%& fie®Re or

before the recirculation step. Unfiltered
mars cafiridgest Ehis sgy berdanetim beucfi betrpraferatiinipeddition to e backﬂushmg step

d di sl.od . [
enid et e it b 4 D periugRED S B PR b ipAtEn S8p
Urﬂlﬁéﬂfed iUk isP@ifdcfed ) agdifsthy cer tsmwa e daftriddac) \t@lﬂtslodg?d any
surface of the filter cartridge(s pref erably

trapoed impyritigs end teserpeuedny: imparities dhat may b@:\teeﬁet lod rntth%hqwl “The port(s)

m?;ﬁéé \%égé]n?%]l ’(8ftt%et ?ﬁlnc%?ﬁr{aééﬁ?@%é)mt?r c{gb@??récfé(ralflzan Ry sgare
pdr;tdﬁdlsmatt@m oGanvetizalcorabes) efdheusitridge(she exi sting system
design. 15 Moreover, a systemw th two or nore housings
may be used so that at least one is on line while the
ot hegddfitbnal é?er“?% RS tHeSRRRIRG BlIREHIRKS })‘%‘Ltﬁ R andT&&n Y Bt RESystem
can be used 1 n a process that e manual Iy operat ed
cantig cenduiyted esing tR@exigtieg siistem deaigoial | y oper ati ng t he
val ves, punps, etc) or automatically (through a series
of PIDs, a CPU, conputer, conputer network or other
syst ﬂHr‘eB\ré@ta é%l@t@hrwﬁ’th %N&&rrﬁbﬁ@h&lsm?éjr‘nﬁy b @fet wa 1) at Id3Eone is on
system al so i ncludes a process for the filtration of a
linleivdniie tﬂeplheﬁé&)@‘bemgéegﬁﬂerﬁ‘gﬂ ercigand.er cartridge(s), '
backfl ushing of filter cartridge(s), optionally |ateral
flushing of the exterior of 25 the cartridge(s)

t hr onghsygtemOdah berustdid &) prasdss thas intag e Imanaall oaerated (by a system
recirculation step. Optionall ?{/&O wat er

omgioram@@albﬁ@p%ramﬁﬁﬂ ValyR® (PUMpS, £ r@#@ﬁ@ﬁ‘ia“)éa pUstha ¥ ﬁeﬂestqflé"DS
GV\éoﬁ‘%ﬁte?’ Qorﬁélﬁé? @M%rk%'?? r s?st@@ Wik EXhirAS Rbrthhvark @mﬁor%ﬁﬁ\fv?@j‘

accbr resent rnvention in Ccross sectiona
Vi ew.

The system also includes a process for the filtration of a liquid through one or more
filter cartridge(s), backflushing of filter cartridge(s), optionally lateral flushing of the exterior of
the cartridge(s) throUgh a port in the housing sidewall and a recirculation step. Optionally,

water washing or CIP may also be accomplished in the present system.
In the Drawings

Figure 1 shows a housing useful in a system according to the present invention in

cross sectional view.
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4 Figure 2 shows a close up of a portion of the housing
of Figure 1 according to the present invention in
cross sectional view 5 Figure 3 shows the flow path
for filtration in a systemaccording to the present
invention in cross sectional view Figure 4 shows the
flow path for backflushing in a system according to the
present invention in cross sectional view. 10 Figure 5
Shovr@géﬁé“? shovid"% Bdeud O a pé&ifidn” Fuhéthdu@Mg i FRUBYSARBNing to the
according to the present 1 nvention ih cross sectional
praseghnveftiog i @os ssdtiond viewe fl ow path lateral flushing in
a system according to the present 15 invention in
cross sectional view. Figure 7 shows the flow path for
vat erigu@ 3hihbgls Me fdve pBhIEr filtatiRhaf e 6fstem atdordinyeto the present
reverse direction in a systemaccording to the present
indentiosrin ¢regs seetiopalyiew. secti onal view. 20 Figure 8 shows a
system of the present invention using two such housi ngs
either in parallel or alternately. Detail ed
Des crigupd 4 GhovdbthBYlow pathtiérshackflushingsinreesystent duabrdingdo te present
_nore ports exist or can be used. By "filter
invetianyin erges(ssstionalvieWs neant that one or nore cartridges
can exi st or be used. Figure 1 shows a filter housing 2
according to the present invention. It is fornmed of two
maj dfigure Bshovenths flow pathafdr recienuldtien bansysem adeerding el the present
. coptains an inlet 8 and an outlet 10. The 30 bow 6
inyegtiondn eps§ S5ciPBalvSWned at or near its | owernost poi nt
14. -5 The bowl 6 nmay have a frustoconical bottom 16 as
shown or it may have a rounded, a tapered or even a
f | atFiguoe Bcaows thedolvrrath laterab flashéntgl ity a systemsacgording to the present
. frustoconi cal . rounded or tapered shape. By having
'“\?ﬂ@% '%C@?Fasﬁgt'ogajvggent and/or at its |owernost point 14,
the drain 12 can work nore efficiently to renove
debris and inpurities fromthe housin

2 il :
dosciaed Wovb thenkan paih FOAMAAT V4385 oS AEAHE) I Besw () in he
rebdie FRARATMH & FteMbctdrifd' the BetehtihRRitic%h L& seBloRaIVR.

Figure 8 shows a system of the present invention using two such housings either in

parallel or alternately.
Detailed Description

By “port(s)" it is meant that one or more ports exist or can be used. By filter

cartridge(s)’ it is meant that one or more cartridges can exist or be used.

Figure 1 shows a filter housing 2 according to the present invention. It is formed of two
major components, a head 4 and a bowl 6. The head contains an inlet 8 and an outlet 10. The

bowl 6 has a drain 12 formed at or near its lowermost point 14.
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amounts of product are lost fromthe system when the
inpurities are renoved fromthe housing. As shown the
one or nore filter cartridges 18 are attached to the
outlet 10 of the housing 2. The cartridge(s) 18 are
arranged so that the cartridge(s) 18 hang verti caIIy
fro 0 outle into. the
Thealte BaME k. 5 rvoceRcelaaom B hihob oL BRGRAG Aolhded,
tagbRetoreven 818ChdRDM |f1cﬁasH‘éH PFéférébI)I It i§ agBBEtnfE@N Fouhed or tapered
farthest fromthe outlet 10 and an open outl et end
shapeanBy diaving suchtaashiapel adjacenhandnitel g lowermest paing 1hoihe draip 122 can

The ca Iy
oo B AR Pk D o RSP PO B B oo
fufRAY, a0fon thgsershapes aNow et tﬁe bericentatishofatse mﬁpupﬂmaﬁol that minimal
gl ass and the |i ke and/or non woven materials.

anhusts bRiodust ara fosidies tBepysism Wherdheimpyrisies 776 éemoaz%fr@n $igdpusing.
as an outer porous protective cage, an inner porous
core and one or nore. layers of filter support materials
suchAsaﬁomrthmsnmmnmmvfﬁer eaundges 18rate attdvbed tokibe olitjgdi1Oalf the

fil
LA LA ST VBT Rl Pelom e
ouﬂé’t' PR HRYARR S mt@%éf W g! ’I'Iﬁe%é‘%aﬁrldgé’(ﬁ)' ﬂ?aré RéPRhown in design and

pol yvi nyl al cohol's, pol yvinyl 'orid pol ysul f ones,
hqye:laydnsydi eod 19 wbish upHalsmuqémguﬂ is danoest from the outlet 10 and an open

l@%tl %E?ﬁgﬁléﬁ%@?@ﬁé to 8|0Ege1[ﬁ§ QE%EF;\(E;EW ﬁ'gé r&glgrldge ) 18 contain

ore®r mbreoRRSs aﬂTMemﬂéﬁdl @Hicle flal bk prRAted porelLplagit membrahe,mun or
cel l ul ose acetate. The pore size of the filte

||
wauad yibere seefpn of Ripaye Q'ih?é émdltlﬁeehka Fglor Apb Yayen fmﬁ*é”als "W desired
PRl Al ST A ol el BBt

copare] chie2e moreylyeesadflfijter sapriirt@naténa& such &bpordus4dn-aoved. 2ms and
m.cron pore size are used for nmenbrane type filters
thelf$endi ng on the application, the inpurities to be
renoved, the anmount of irrpuriti es present and the
l'ike. Preferably filter having a pore size between
aboufTyficab lastiosi foB e ilter nmateriabingudesbutigre diot it toonoéalefineraich as

oGBS S5 Bt VB s el

cﬁld?l@é(s bl u‘f&%s%}%ry@@lfoﬂe@'pél?éth@&:lfﬁﬁ&s Wfiﬂﬁér@%ﬁﬁone@ﬁ FE@esins,
used. ' The housing may al'so contain one or nor

PEAitisins, qmbrestwarrtytoes peigamides; pelyimidgs apd cellhbseseanﬁm@siﬂﬁbceﬂu!osm
cen | 18 that is used in the cleaning

ma\eﬁ ¥ efglpl %e%‘s%%rt her below. The port(s) are

tangent [ aI to t he substantially vertical surface of the

filter cartrid and may

- The pore size of e fllter WI|| vary depending upon the filter type chosen, the impurities

to be filtered and the like. They may range from about 0.1 micron average pore size to 10
microns pore size. Typically, a 2.0, 1.0, 0.65, 0.45 or 0.22 micron pore size are used for
membrane type filters depending on the application, the impurities to be removed, the amount
of impurities present and the like. Preferably filter having a pore size between about 0.65 and

2.0 microns is used. Non-wovens and depth filters such as wound filters and the like are not -
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be at an angle cD forned between the centerline (A-A
23 of the cartridge(s) and the centerline (B-B) 25 of
the port 20 as shown in Figure 2. Preferably the angle
4 is fromabout 15 to about 165, nore preferably from
about 300 to about 150 or 45 to 135 and nost preferably

0 b di cul
o ey siP e ot s s PELREL etk Pl ard Rt P pefines
canBe @dequnfiltered fluid by a port conduit 21 which '
branches off of the conduit 28. This port conduit 21

is generally closed by a port valve (not shown) and

ool ONBEUER, AL oo SThAE Bhe, o, MRChAo™ FRIEL B F i of ne

hoamg 2 Béjaceyisthe fitternt&thatis adediit thle&lelamng)prpoarsatdestnbdd fpnﬂrqo below.

Tha@ota) 8 MFHIEra die SubSlarial vertsd sudieASL g Tt <atiige Ebandapey
beOJt{a ?@Ieoﬂﬁ'ﬂ?rn%a btetgleérh@e b&t«%ﬁneﬁA‘Af) 2%9%&1%&%%@%9 2nd thk %Hté’rllne

t he bow rawn roug [ter
(BB @5toih theumprt 20has shawh ét Figle 2DPesfatiably2the single g és: frerd ab@utd 5° to

SO o 2o SR b B e

is lsl%%ﬂ’éﬂy Bér éﬂ@lﬁul‘a%reébo@ 9@“ c1'htf:1 p§|@(§)omjar§ AR coﬁ&ulnﬁatlon W|th the
At

| ocat ed he out . he two sensors 36,

soutse 36 nhmnltamchfhm hy@a@mcendurh 81 whighhbraeahips effief th@gﬁoéélék?ﬁeTh'ﬁport
ol 08 Hoe ] Sl 4 P S 35 o e 625 e

flusfiNg £16p MbRMEYb&oE &tTFigaress. when det ermi ni ng transmerrbrane
25 pressure differential or fl ow neters when
determining flow rates. Any pressure sensor nmay be

us e dg, 1953'sﬁovg'sﬁ&h LhoRNG23Ad Bk sPiH It wiiGads fibr orﬁé@ A pump
l%e %ungl 2quiTing the “op

press ré-sensor may erat or
22 |@ cormpétedat its lirdet @4 lttg@ saurcerof qlic2@ totbe fittereds Andonduiti 28 cannects the

ouleh 6] haipurp 22y e e BB e iR 5 FGui eatrsdte SO B gnd R trawn
th#ot]@ BY SiltG Mg 1 mr@g;ﬁ thePéUtl@fTﬁf ﬁJFalri $ fs%ﬁﬂé@@d td-b K\I%Weiﬁﬁe 8M¥nd

W sensor m used, such as a paddl e wheel flow 30
clwedsiﬁfromﬂmtwaateﬂleemm&vef(m’ﬁ\ahdw) counting the revol utions
of the wheel or propeller in the sensor. It may be a
d| al or analog or digital read out. The sensor may be

" dunPptioh SR W firdt BEnsbNS 1§ RRAEE Of the infet B @nd®BédoRd sénBer 3BasiBeated
or read out to determne if the desired paraneter (flow

atrthe eYtieh48. Theetworpensory 86 3R injcombinaliepican medsuse thewlyangmermbrane
pr\[l{%gﬁabﬁ h@%ﬁép aﬁ@{ééfllﬁpgar%gé/shgégqathg'fgwqjatetcﬁ' thd'Eysth? BEWill be

r1sreac
described below. The sensors may be pressure sensors when determining transmembrane

preésure differential or flow meters when determining flow rates. Any pressure sensor may be
used, be it dial or analog or digital read out. The pressure sensor may be “dumb” requiring the
operator to monitor the gauge or read out to determine if a desired parameter has been met
(as will be explained below) or it may be intelligent and provide a signal to the system when the
parameter is reached. Likewise any flow sensor may be used, such as a paddle wheel flow
sensor that determines flow by counting the revolutions of the wheel or propeller in the sensor.

It may be a dial or analog or digital read out. The sensor may be “dumb” requiring the operator



10

15

20

25

30

5 Filtrate (liquid that has passed through the filter

| ayer(s) of the cartridge(s) 18) exits the housing 2
through outlet 10 to conduit 40 and through valve 44 to
a next step or storage tank 42. Al so shown is valve 46
in conduit 48 that selectively allows filtrate to flow
to backflushing tank 50 for storage and

e as
to meRlor B EAIBAT 5K oy dﬁéerm@eulféherﬂﬁsw napa"@t%zf@w rgigkhas been met
\i
(asg\kn,(laré/‘%){ﬂ%hneﬁ F&B@ o it {1{39 gé | vﬁ'@’% ¥ @%ag?) etfae@/stbm when the
pa&im@wr |seelached)m t he source 26 such as a vat, tank or bin
to the punp inlet 24. The punp 22 noves t he Ii qui d
t hrough conduit 28 to the inlet 8 of the housing 2.
The F'll!rﬂéeJ Qam@ Haffia? p"a&%d BosMgh %e‘fﬂﬁéﬁéﬁﬂs QJ‘t thb téﬁ’(‘trfdgé(é)el'B) eX|ts the
cartri and passes t rou% I'ter Tayer(s)
housing méwraugln otutied@(b@xpndm 49 @nd theoughivale 44110 adfeXtSﬁ@ drstrsagedank

4280 S AR R EEOE R o e Bl B 0 Bl pgrtustin

tarika0KordBrage ERY (idet ds@%scﬁbédﬁﬁlomﬁ Welvk 4806 norallystosee ol alowing fitrate
beconme trapped in the filter layer(s) of the

to Bew thrauglyeve)4418. After a while the filtration rate will
decline and/or the transnmenbrane pressure 20
differential will increase above the accepted paraneter

and b loperbtioh! liddabé tlaxfipe os jiltetddl isvsldplietcienth the sberce 26 such as a
backf | ushe

Ve G OF PR AT U ik P19 G BA ks Gid Rl fopgTERs S e
mllisg"bft R P]GL%lng '2”‘Fl?e ﬁ({uﬁ%@m%%ﬁl Pbasigs! Biethé"ﬂﬁérfcbr@r\ﬂ'gé §)t ﬁﬁand

nme paraneter, one can Si X

paasdsnlnreughtth;e filteelage(s) ofdhsca‘thdgel(S)éB t@the puitgd 10 of taggsbusmg 2. Then
val ves i.n nd o of .the housing 2. if an

inppaen e Ve b i NS mpona sleh R e g ptorage

tafddot rate is pulled fromtank 50 through punp 52 and
conduit 54 and valve 56 which is opened and back
through the filter(s) 18 to dislodge any inpurities

h T
2 LGRS Y B BB
caﬁﬁdgfe(s@ ng. lhéteglﬁ_i whlfgethélz?tlsrétloﬁhi raéé/iwlll\dechgél amﬂorahémasrgmema?napressure
sl oireach ey edreAchaHe n@rala%rﬁ@é il Paiiop S igieat o

e f
od EASHE, R TRASTOTS Mt oy Lo MRl 3% o
paramﬂers,mdmlmg buidimitéd tommeﬁtraylsme&lntanetpneqsurmandi&)veratepuI se of
backfl ow and pressure sufficient to clean the filter

cartridge(s) 18 to a degree sufficient
As to the use of a time parameter, one can simply apply a timer to the controls for the

~ pump 22 and/or valves into and out of the housing 2 if any. At a predetermined schedule, the

pump 22 is shut off and filtrate is pulled from tank 50 through pump 52 and conduit 54 and
valve 56 which is opened and back through the filter(s) 18 to dislodge any impurities that are
adjacent or embedded in the fiIter(s)‘ 18. The impurities then settle out toward the lowermost
portion 14 of the bowl 6. Valve 58 is also closed at this time. The backflushed liquid is then
preferably sent to drain so that all clogging material is removed from the system. This step and

its flow path are shown in Figure 4.
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to allow further filtration to proceed. In a preferred
enbodi nent, the period of tinme for 5 backflushing is
fromabout 2 to 20 seconds, nore preferably from about

5 to 10 seconds. The pressure of the backflushing can

be about the sanme as the filtration pressure

differential (generally around |I bar over the actua
downstream pressure). If desired additional pressure
may He eipd okbbckitushing déescaiof hemhliomg Immﬂtanerelm neads thxovide a

h 22 t fluid. .

pulsB gt PR st Pt e 30 1R ler e i ST 18 Bl bigent

tot £||bwwgm1e¢qmu¢ri to2 Brotddo It Reprbferisd %bé’dlrﬁm Ehb‘tpetrlbd Rt Gifhe for
conduit 40 as in the filtration step of g{ure

bagkflusleirg ig from abiowt 8 tcaQO@e@mdg,é@pr@praferﬁbly\fr@m@bouté o pRsasandso
allow the liquid to recirculate back to the inlet 24 of
the punp 22. Optionally and preferably, 15 new

unf i Tﬁeepreﬁuiei ¢fithel backflushing caii dvaboutttiee sdnee sy tieefitration bﬂeesure
time fromsource 26. This recircul ation nee

difgreminl (pefteraly SIuR bk Ve dhesotual dunglEeaigessued f dealtﬁdcﬁdﬂ@gnal
prEéasﬁ%%dAy'l}éraﬁ ‘%ﬁ tﬂﬁgé%ﬁf'l{sﬁlﬂ%oséfétbﬁ ation cake that is

nee ccur 1s forned. Valve 60 is
then closed and valve 44 is reopened and filtration

ot e P22 ey bark bn 35ETe Biinedio iR the Fepisusing e
a&b@ﬁ@qlﬁm & m&)éﬂ't h%endu@ 28 Gkd ihb hb @i tmdr&mrd‘ubw&dﬁdmg4o

10 recircul ati on"does not need

per
asin tlneafﬂ@gatlon ﬁtenmf Eigyrerie é/@kyes & prdodh are closed and vadvei Gris @md to

o R IR SOl ah a0 MR AEBFAIM.25 by Sl b Sy

némﬂurﬁllté}’é@ﬂ@r d Rdaléradh idthe dyBtempetheoshn® tihé fremfslrce 26. This
backf | ushi na is from 25 about 20 seconds to 60 seconds,
b

feﬁ*fﬁ“@“%\"@ﬁép peeur formshep datiodah time sayhatthe iswidds reaeuilibesied and/or
ffi aﬂBr??Ak% tr?atf’@;’r{g &’ﬁ% cﬁbe agrg to o-EPlﬁ |§foﬁﬁe°d“ K/SIV?E% fsMtffen closed and

eclrcu 1on € Ssane as
vdivel 44r |alreapenqmraeﬂs°maeon msmmesr eAdditishall{, ot seme lpbint duriogithe fltration

bar over f{he actual strea .
PIRGRIF (A4S S ogwesraa%we 504 a5 fTabk B o el Byshing
oyl panpl e to generate a filtration cake). -9 Preferably,

i n one enbodi nent of the present invention where tine

is used as the paraneter, one sets a schedul e based

car e Pheigp Ryt KBATBE s TEh ek Kpopti Blhdiers g rpdge a
fillfioh ickkeef PEeded YEH fipdtibly and/ér &aslizB &R Mhd MHwithin the system before
filtration can begin again. In a preferred embodiment, the period of time for backflushing is from
about 20 seconds to 60 seconds, more preferably from about 20 to 40 seconds and most
preferably about 30 seconds.

The pressure of the recirculation should be about the same as the filtration pressure
differential (generally around 1 bar over the actual downstream pressure). If desired additional

pressure may be applied if desired (for example to generate a filtration cake).
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that a schedul e set between every 10 to every 20

m nutes is useful for nost applications. For 5 nost the
preferred tinme paranmeter is everyl0 m nutes. The sane
process of valve openings/closing and punp novenents
are used as descri bed above to create the backfl ushing

and Preférabrylﬂnadnb@mb%mm@ﬁt of The piesanit Aferdfon Rekel inks B 1Rgd aBthe
t he pressure used the sane as descri bed above.

10
paramees, ereesals: e somedalethaaedsumnﬁhei@@d ioF érpyitivies ip Aheasteeamy the filter

N L T e

thatfa dchedufel det Bdtheen VBI§ 10adevep2(Omiastes lsaissfaifsiansst applications. For
sensors 36 and 38 to neasure the u str am and

Mesvine t el e sRAr@BeteSt isy Reery 0] tm;w ay 88 (saneapgcess of valve
pgﬁlbfsr (s %be E {)\L%ﬁﬁe rgg B¢ .eo%?éﬁ'b@d Lpold 8 cre ate the
erence be e upstreamor inlet pressure an
bdckfasidayarsltrecirautation siepee outl et  pressure) is too great.

When that paraneter is nmet or exceeded the sane
backfl ushing and recircul ation steps occur.

Pr ef a1eafaliod of 'chkﬂtEh%m@ BROHE BRESurdhsel \'!ﬁhé’;{a@rﬁeee@tdesdﬁﬁ&ﬁébo@él
where transnmenbrane™ 20 pressure is used as the

paraneter, one sets a limt of fromabout 0.2 bar (20

it £ B8 ivorarPlmyang pireRe PERREI e B bl sesel =
tréndembiaha rBsstfe Uﬁgérﬂimit@ﬂat EctreBponiid botacersln leval pf diedging of the flltiars.
bet ween about O bar (20 KPaS)é and 1 bar (100

KP
Ogk foar (S dEeSSWat SCABRIS 18S &enéor@r sangr 88 dp fme@ﬁ@ﬁtth%uupgt)fﬁﬁl%ﬁnd.
t
s fERERNes B b iy MRl g Sptom M b BansiBfiprane pressure
(tI?p{qﬂf‘férér&iei sztvee I en tthee upstreéraror dlet rﬁésgtmeaanﬂntbeﬂdowmﬁeamassthﬂf eutlet
i erenti a raneter is O, 2 ) h
prasure s 1oh greel. Slben 414t PRAMAISb Bt dpRsteord s wad Sackflstind and
reﬁi?dﬂ 88n Sr('gg&,eure flow rate such as fl owreter

pre era on the downstream or outlet side of the
system A reduced flow rate that equates to a certain

I f th bt is det ' d

when R, dddeBceiogipeieh e PleBt B EE YBHB T aa AT e
preBRIFeAs SR od BRIt dpRebr adpe $6ts aMmit &f fRdnt Adut O pbértwo KPa) to about 5.0

transnenbrane pressure differential or tinme s

bark{6AfeKia) dapanding ggon the Imiteseln 4 sireamnthe rﬂkﬁer@hﬁ%wlﬂe&ﬁ angthe

o TR R T bt BB 0 o

- KBS Wiftdrerich gbuit righih adhe fokaawure alifleredtg eheiends dependant of the quality of

impurities, and therefore of the fluid to be filtered). For most applications, the preferred
transmembrane pressure differential parameter is 0.2) bar (20 KPa).

As to the use of the flow rate parameter, one can simply select a sensor to measure

flow rate such as flowmeter preferably on the downstream or outlet side of the system. A

~ reduced flow rate that equates to a certain level of clogging of the filter(s) is determined and

when that reduced flow rate is reached the backflushing operation described above in relation

to the fransmembrane pressure differential or time system above is utilized.

-10 -
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upon the inpurities in the stream the filter

cartridge(s) 18 selected and the volune of material 5

to be filtered. Typically it has been found that a

reduction in. flow rate of between 20 and 40% fromthe

initial flowrate is useful for nost applications. At

sonme point in the process or as an alternative to the

backfl ushing step (al though the backflushing step of

Fi gltrefergbly gn precgrahodisienbefdhe Mesenibipyantiaiavhess fqy fiate igused as the
pagagr?e tetrrI g sifs n{ltrlfftfroﬂaa%o@?)p%%ﬁ ab'o?u? QQ@% ﬁ#@?ﬁlﬁa?ﬁ’omﬂaﬁehc?erpendmg

‘e or af he bac
upbmtrefraburﬁlésjﬁ ltherWeah epe fiter camhdguﬂa) dB lsgerttedqanddhé Wltmmgh material

to 1%3 .?ifiﬁ(né% T? ly it h@setfeea ?ounﬁﬂ@tk Q ?qdﬂﬁlgﬁﬁ'&%wéfﬁ&i&ger e%? 3%“%\4&0%

inft t I 18 and then are
‘frogﬂg%ﬁtlalggﬁ rétﬂsouﬁgqu?h@&sd&%l 5 in a manner descri bed

above. This optional step is shown in Figure 6. Fluid

f 26 h
e A g o B e bR 385 Apngn e
ba@?ffu&ﬂ"hgdéléiﬁof?;%ureaﬁ@ Pheterted ﬁnd thig %pﬁdnh'l's‘ﬂapa@éh adiiivé st@plfhkatm@pbe

renoved fromthe cartrid ges are out of
usss}@s desired eithes beforgi of after, ther @ckﬂi@hm@@te@)‘ on%ttnéw yse @ ||a1@'ahfhugﬂng

<A S ol o B RO v
mlfaﬂ 8 Urepurigey dré pakhied of) offldddtoot ¢ ﬂtéa‘mélﬁﬂﬂﬁdgfe(sb ¢8 emt théroare ARcarded
| ow further filtration to proceed

th@ﬁﬁibtbpm MrRemaeer descabed: abmée 18l quﬁ"@P %I?FP leqha%ln?ﬁqur% 6.
F|@5 ﬁgrln %glﬂbg 262ﬂotmf§ rﬁ@co?ﬁﬁlp rngf%n% d?'hﬁfeeﬁo?tg LZU é:lf] egﬁrﬁgﬁlghtéter

seconds. ure a ste
susfpeet eﬁﬂhafda&mdgeséSoFroﬁi theie| thg fue asqlsnye impuefiesr emoveslefranp the

ve ote con am nants that may have entered
C@H@%@@ﬁ@%‘ﬁ ﬂée%@t?gﬂﬂ *&?dra"h ‘Water be it cold 70 or
hot 72 or optionally steaminstead, of one or the other

waters 70,72 is supplied by condU|t 74 through tank 50
puinr'@zpeaodjofdatammlushlﬁng@ﬁsmh oeedtto he langdt marelyeteedtogrovide a

o A Bt B 4 L e T B e R G A B BB RSy o

aleWdurter GieatidASto pRIcbEdIal atRefbrfedl dritldinfft, Weaparion dbtite 8& lateral
for recirculation. After the deS|redt|rre t he wat er

flushingis drowrabeyt 84020 secassemase preferablyfeom aboytsp tp 40 §¢ﬁ9ﬂd8t 0
cl ose off the 30 water return conduit 80 and the
wat er/ steamis drained through conduit 82 to a
wat eFigwé #ahows aiéte;ﬂfo&cleamr@dhe systeinl after tdeeor dmafnmg lthessystsmdaefore

in thrs step nmay al so be ted to ress ed air
usedo resola ani m&en%lp@m@w&%ﬁ@tﬁqﬁavewerﬁ% & fliriag @psemply.
Wﬁf%r b it ¥l 70'6p ﬂ(‘!WZ'dP obﬂb‘ﬁal?rstteam': hélé‘efdeof%n§ BP% oﬁleﬁw%r%”?o 72is
avi ng nore than one’ or or nore housi ngs B.
supplied by conduit 74 through tank 50 pump 52 and conduit 54to conduit 40 and outlet 10 of
the housing 2. Various valves such as 76 are closed to cause the water or steam to flow
through the housing 2 and it can be returned to the tank 50 via conduit 80 for recirculation.
After the desired time, the water or and/or steam is shut off and valve 78 is shut to close off the

water return conduit 80 and the water/steam is drained through conduit 82 to a water/steam

-11 -
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5 The operation of the systemis simlar to that
explained in Figures 3-7 and woul d be obvious to one
of ordinary skill in the art the only addition being a
dedi cated water/steam tank 100. This allows one to use
one housi ng 2A while the other is being regenerated
hr oygh the cess cribed in Figures 5
cray AP, oo ey 1 A Clopr it 9% O SUDEeR U PPSLFgRea o
Bt Bralr RfEighty 2 st ||'k|'?tﬁvn91ﬁlfﬁ6 fi e if
Calgg%& r\ﬁ%er/sgeg Pre é‘?bgb’?“&e E” n’pclesr aeture of tl’?e process
|n any enbodlnent IS kept at a range between about -6
a ut 20C us. te at ur be used f
11 oS R Zooybm e SR HAY PR R Yy e R iedscle an B
Th& Bﬁ‘érétloﬁ lERE sYkeEnPRisiMilarcth thak @xpfaﬂfem Fafresr@? arid wud id@vious to
have freezing points bel ow 0

ongppordipary ishis, thear&the@gly\ﬁddi@onfbelngrmdth@ated maérlste?rmﬁaﬂ& 100. This
allévi/ | éng% Hgg Rneblbo?]aﬂ(? 2§!‘ﬁ'vhlle’L ﬁﬁfdtﬂeﬁ‘ fsﬁ&elq%r}ggetngﬁ%e‘artﬁr‘éﬁ tﬂé %f%%é’ss

oons

de$cPibBER Figuresst and ngt I@gtldnelty\Md/anOMternatn@I)@md tadoorurhord Bousing
In the case of filtratjon of wne for removing

cap e pir Rerdlelt gsame time b depired-abi | i zati on of wines), the
tenperature of filtrationis as a rule of thunmb m nus
hal f of the al cohol content (otherwi se the crystals
V\ouIRﬂeferably s temppratiifen iofs theemocess or anyaérolddisiend blke]zﬁ @he range

veligereesil St ang aborh el Gk s obleS T R e Blip S RatConti

alcgﬁél%F 5419 tﬁéi‘ﬁep?é/s%ttlﬁi'ﬂfrewﬁg B 0P BReTBiheR Of mBRHAIR hathavé freezing
esired but generally it 1s not needed as the tine

poinfsdretowi (h°C) Her mymt applidationsesush ay wing filtration, frud jwies fiitsatipw, diojogical

o5, WESERM Bo Mg PR Py e

raitg! Setvaeh ol r40TeaRiesbout 10 “S(Dmfth@maééioff fikiration Wf wine for removmg
situations, the 25 system can be affirnmatively coo

bitewjrate sTvatalsdecs st@bﬂtzetmn@f WipRs)stye tegteratie Qfﬁ'ltﬂat'QM§ app amiftt@mb

i s A bor ok ot o3 Wdd Bpishonel R s for

alaweliol 1a%| ade fwooldcoridl &t ithedfittrationCat temapeadtiresof abouBi4 ICar HEE,
Massachusetts which contain a glass fiber/diatonmaceous
30 earth/pol ypropol ene fiber blend of materi al s.

ba‘é‘ﬁl}:ﬁ%ﬁlglﬂ@bfannéér prEehilled Batork lehtofi tﬁé‘%’steﬁﬁ"l’hé’\é ystast Asthe insulated

ng pressures on repeated cycles ‘can be used
if desirechbutpyensrali it iswet meeded. asllhe Time &pysttleﬁha:aysteln"elsusleweiynlow

Alf%rn%[iv%ﬁ/, Se éyrs]fae}n ma)y Bg rlETrF g c|03/ e’ BF IEc%‘ ﬁ (rjoo‘nb% Rini n){fzset grw shift in
temperature within the liquid while being processed. In some extraordinary situations, the
system can be affirmatively cooled by cold water circulation systems or chilling blankets as are

well known in the art.

The filter is a normal flow polymeric filter such as a Polygard® CE filter available from
Millipore Corporation of Billerica, Massachusetts which contain a glass fiber/diatomaceous
earth/polypropolene fiber blend of materials. However any normal flow filter that can withstand

backflushing pressures on repeated cycles can be used in the present invention.

-12-
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operator manual |y operating the val ves, punps, etc) or
automatically (through a series of PIDs, a CPU,
comput er, conputer network or other systemthat
control s hardware and/or software). 5 EXAMPLE A
system according to that of Figure 8 which had a twin
two 3 round 30" Polygard(r) CE filter cartridges (2-

m cron pore size) available fromMIIipore Corporation
of ET'hb's?étérﬁ Ran 39 uScdlih ol HSLRSs that rﬂéy ?é hﬁhuaﬂ@@péﬂé’c@dj(b?%dsystem
i ncor pofated a housing according 't of Fig

opsitatoh manusiy opemln@thnelvdves mmmh@c)mautomd@elh/( gh atserwa néBle

o SRyl SRR HRE B LA B e,

| eavi ng t he housing outlets first passed through the

filter cartridges. 15 500 liters of unfiltered white
EXAMRAEW t h an al cohol content 12 % from a stainl ess

steel tank was supplied to the inlet of the punp at a

tenperature of -2C at an upstream pressure of 0.2 bar

(20 ME&&)en&accmﬁmd tdthat dfeFigupes® whishmhad @ s tves 3rmaind 80" le‘ygard®

Cib larnloct e TGS R 389)cevalavlsotie MRES Bopdratengr Bl
caﬁP@k g@%r& lblMrasieed 5 &fﬁo‘?‘d’l&f & ﬁodgﬁg%bﬁo?d?hgﬂﬁ Ghakt Bf Sguhe$ such

a stop watch. Arter 10 m nltes punp Wwas
thathhe oulibfs ufrthemnnldgeawelretattechedcbd(tl\)a@hileh gf each ousingt vauthiathousing

o 494 s 8 ot 31 o BT RBE R0l e BRGHE Ul fsPodks
thl@U?H 1R filtePOartfilgesr €ci rcul ation step as described in
ation to Figure 5 was run at 0.7bar (70 KPa)

nmeasured at the upstream sensor on the inlet to the

and. EROUR0 EGEE NI bR e UoRe 121 o tdfEss tee

tamésaéaﬁplleéitb tffmlea&mrvaapmma tangeeaturel of 21T stan lups\xeam@)ressure of
After 5 filtration and backflushlﬂjge grP
0. Z\E@re(zQ:K%Iaéf@Q by theaipglream RiessHieePnserep therp! eUa % Fieste
t t econds at a
peSRicdrdathe BUAE e Dot pE B b B0 DR D e
recircul ation step. 5 A control system forned of a

t d TFF hol | f Ronfil holl f
S anﬂ%g was Ee par%met%\ereésBFerd ang fcﬁtlsewrgs or?enbyI astopowatc%W | ber

After 10 minutes, the pump was shut off manually and the backwashing step as taught
in Figure 4 was run for 6 seconds at a pressure of 0.7 bar (70 KPa) as read on the pressure
sensor of the outlet.

The recirculation step as described in relation to Figure 5 was run at 0.7bar (70 KPa)
measured at the upstream sensor on the inlet to the housing for 28 seconds to reequilibrate

the systems and create the desired filter cake on the filter surface.

The above steps were run in sequence 6 times.
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system sold by Dommick Hunter Iberica) was run using
the sane wi ne and both systens had flow rates,
turbidity of wine and clogging index (filterability

i ndex) neasured. The Clogging Index is a filterability
index is widely used in European W neries to gauge 10
the filterability of a w ne. in?gdtlndex

th
L1 At Baton and baskeRone P Hs? § 2 s weding epthrayah

B e T s L

KR, falogedtarthereeiscsiatien stapd nenbr ane. The nethod for
calculating it is the following: 15 TO= initial tine
of 0 seconds. T2 =tine in seconds to filter the first

200 Avborftrof éy@@moromedt& amdaﬂd)TFthhdnbmbérfswe@ HRéhfil @en@@ fiber

nmenbr ane at Bar inlet pressure. =tinme to [ ter
system, @@thyrﬁbnzm Huntey tbéidos) m@rumusm@thwammmne@d wpth éystems had

ol 4B 59T o o i BTG S, O,

i n seconds, but |t |s norrmlly treated as a index with
no units assi wine filtered accordin

t he ®rflagging émiéx tsr@élltﬁa@lméﬁfien imWidal ussd imEeropsss \Af"aﬂ“g%\tm%ﬁgge
th%@% a;%glfye({égﬁnglﬁreg?lo@@pﬁ j oexf |$fh%m|ﬂe%ng@@ltlﬁle%etwe%ﬁ PcTW RSﬁé it TBK8s to

nvention Invention | nvention
filtéd foomn 200Nk i add 40Q nM&J):onﬁbaneﬁgtort@e fihe\ tikas do filter tHiedfirst 200 ml on a

e | ndex (NT Index (I'lh) 10 1200
COH&nU%%S%‘g@J""@ﬂ %fg'vﬁﬁp@ ‘)?L”d €1 14 30 650 <1 8
600 <1 12
The method for ca|culating it is the following:

TO= initial time of 0 seconds.

T2 =time in seconds to filter the first 200 ml ( from 0 ml to 200 ml ) of wine through a

0.65 membrane at 2 Bar inlet pressure.

T4= time to filter the second 200 ml (from 200 ml to 400 ml) of wine through the same

filter and at the same pressure.
Cl=(T4-T2) - (T2-T0)=T4 -2 *(T2)

Units are reported in seconds, but it is normally treated as a index with no units

assigned.

The wine filtered according to the control and the present invention had the following

characteristics as set forth in Table 1:

-14 -
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40 450 <1 11 600 <1 14 50 150 <1 10 600 <1 13 The

hol dup and | ost volune for
backfl ushing for the present

backfl ushi ng and | at er al
i nvention was 5 liters or

1% of the starting volune and the filtration occurred

in 50 m nutes.

contr ol

5 The hol dup and | ost volunme for the

was 35 liters or 7% of the starting vol ume
the filtration required 66 m nutes to conplete.

and
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ctarification ards such as diatomaceous earth or
floccul ants, cell debris, host proteins and other
undeHiertmhiup and lost voR@eefbeluathushiagwmd lnteral b&okflushisg @ir Ae\sesent

inictiipsanirs 16 ardhaserngnoGragnd Be fitaEn oBfyfit inedhifttes
-connecting the source to an inlet of a filtration

device, the filtration device conprising one or nore
housThegwldup andiost \mtym@rfe" the canelevasibtliterssor A/mef thestadipg volume

re.filters conmuni cation with a
a’ﬁg'ﬁ%f"%' %WF'@B%WSit (ﬁf’%ﬁ?'ui d comunication with a
second conduit |eading to a downstream conponent, the

downstream conponent being sel ectively closable

nor nA$ ¢ap heseen for the exapmple,the prssen§ Byentien %ufg;aaetycsgdmde%e Volume
loétgﬁ? bcg&: @;} \Z&idg%%f RWstR'and pleltdd théiiffatioh QRteN End rhéithined a high,

consistent flow rate through out the entire test.

While the above example was with wine, this system can be used equally well with
other liquids which need Clarification such as beer, water, fruit juices, energy drinks that
contain impurities such as fruit pulp or skin, solid impurities, clarification aids such as egg
albumin or diatomaceous earth and the like. Likewise it is suitable for use.with biological
streams such as the output from a bioreactor which contains a protein of desire, such as a
monoclonal antibody, along with other impurities including but not limited to clarification aids
such as diatomaceous earth or flocculants, cell debris, host proteins and other undesirable cell

elements and the like.
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‘conponent

10 third conduit back to the housing outlet wherein the
recirculation loop is normally closed off fromthe
outl et by a second valve, the inlet and the outl et
bei ng | ocated at an uppernost portion of the housing
and a drain being |ocated at a | owernost portion of

t he housi ng, one or nore rts fornmed in the side of

t he housi ng adj acent the r nore filter cartridges,

p %&hwofﬂmaﬁm%ém@%[ngs bei ng connected to a side of

ou3|ng adj acen e one or nore filter
cart ri egesqidinge source o Juidisi hedilteredrreiirsteeandud comnectingrtea source

o "suppl ¥ A6 NG A RAPH dovist it ifeleBiheri BriSha 5y B wpre

condui t %G‘smqgtc@ntblhiﬂg ohé 6t merk filtérs ehé enesomaore Alere being in fluid
passing the fluid through the one or nore filter

cart ri dgeemawuaicatian with raehoesmg eytlet whieh isrp duid remaweiesiign with a
condui t as'egogeaégnldﬁgefeafdhbsfo \éah sfr&nd Qﬁmg ttﬁgad&/vﬂstream
romthe

a par ameter S€
group consmpbrieny beifig tsehetwelytwaalsleﬁjyba amanaillyeqmurfest valve, a

diff t d fl t d t
The. Ser oweRaivaR Rt rcs e Boioh dediiare fir Tedrinaefta o
i's reachgd E’Jndﬁf(‘BS&dedﬂwefhouéh?\boBut[e?%@r‘emgtherre&r’éﬁlw' 1B&b is

the sel ected paraneter, closi Irst val ve
openi ng trioemally aiosedaaifcfrwpthmon@t bhe sseod nalvey devielet and the outlet
direct filtr

kthrou the outl et and the
or nore fie mg?pca&e‘gr ?tr?rﬁﬂ‘e@r (90'3'% Oﬁhl‘?s hay§ng g Cﬁjﬁraphtéemg
30 drain IédéfedaatQWe%sPﬁorﬁdnfG?thélH&ishr@ &etor trirdasvets fdrgdnin the
the filter cartridges; -16 g. closing the second valve

and dr ai rsidernf thehonsingadiacemttecone &r merediter cadidges, thecenar more

fb |efr \Qfegoﬁpgﬁe Eaelpgi{,ongg te\glelg . %gjg oE@?W@gé?@?ﬁkﬁcéntﬂedonte %? more filter

recircul afaftriddas, tﬁé Bortls) tRing danneeted o e firdti conduitady\eepainebnduit
fourth conduit and reoaﬁenl ng the first valve and 5

reini ti atGoRgeiehly apgiiayeof the fluid fromthe inlet to
the on osrupgwcﬁ)ftgfse Sflluﬁ% be Biférdd thAEGH thk First Bordluft A Rto! tAE inlet of

filtra
the housing;

c. - passing the fluid throth the one or more filter cartridges and into the outlet
and into the second conduit and past the first valve to the downstream
component; |

d. selecting a parameter selected from the group consisting of time,
transmembrane pressure differential and flow rate reduction;

e. monitoring the selected parameter to determine when the parameter is
reached or exceeded

f. upon reaching or exceeding the selected parameter, closing the first valve,
opening the drain and opening the second valve to direct filtrate back through
the outlet and the one or more filter cartridges into the housing and out the
drain for a period of time sufficient to backflush the filter cartridges;
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2) The nmethod of claim1 further conprising step(i)
wherein steps (b)-(h) are repeated at |east one tine.
3) The nethod of claiml further conprising step (i)
wherein steps (b)-(h) are repeated N 10 tinmes wherein
Nis an integer from1l to 100. 4) The method of claim1l

further conprising a first nsor at the inlet of t '
housi ng &8ing gh esé‘%‘@%l Vélé"’r@@)cf%?!n ?WﬁgoQﬁﬂ‘t"Qeﬁ qws ‘Qa&% and Fourth :
housi ng fBhquTRRiwWeer thBGirst Uﬂeséﬂdes‘éhﬁﬂ cBﬁ’dtﬁ"éﬁH e conduit for a

transnmenbrane pressure d erential and flowrate
reduct i ordesify pgtinel oftimé tectecitulate sierfluit, 4ndr t her conpri si ng

afirs e nitor .at, the i.nlet of t

nousi iy e BELSAP oo B ARl oG rberinicing st ey and
the housirggitidtRg theoBigpRt bfle i@ frdnt @RSIMRIRY B SonR! & SIRIE Filter
differential paraneter. % The nmethod of claim1l

further erifsigesionignitiate fhe §raiangiecest e sensor at the

t B e etlooS oL HB e Bt sy Bt R B RS e B o
reduggstmumr aneter. 20 7) The nethod of claiml
rein the first and second pressure nonit

are
sa) e grethop o etaignfldngr seePriging sleR (i) Whesain bews @E@b%@ Tepgpted N
The f i4Ant he sel ected paraneter is
ti né@%gmlgrgmryelglgmrnmg&gﬁ{ﬁtm(r)rer 9)" The nethod of

c Kpi The Inetodroé claimt hia rthmlcvrepnsaug @ fisst sersbreat thier iolat of e hypusiogand

. I |
Py drachepEaeiser s ArER e up e fos Panas Dbt rameiarsof
”Et npﬁsrﬁémtﬁé ssurélageRhinl Eﬁﬁlo@v'rétb?edhéloﬁlipm i ed cold.

nmet ho ofcalm wherein the fluid is supplied
a6) alheemgtiendaof whaém dffurfheomnmrsmeerﬂrst PrESS\ire MROIDr af the lrtfeteof the

B e L R
cl altfﬁnbmmﬁar@medsm@dh@ﬁéhfdl pabieter. step (f) is from about
2- 20 seconds. -17 14) The nmethod of claim 1 whe

t Bk Theonetead eftdaim 1sfudsr e@ppnsmgfarf&ﬁh figwdale seasor gt @@ et of the
Sec%ﬂ?néwgndafp&%)ﬁh flqw_’%]} ¥ sdn“% {H ﬂ%ﬁ)i%fé‘pﬁ]s}lgffwrfcﬁ%rmg the

conpri si atera s I ng s ervinlieu
t he flow rate reduction parameter.

7) The method of claim 1 wherein the first and second pressure monitors are selected
from analog and digital pressure gauges.

8) The method of claim 1 wherein the selected parameter is time and is measured by a
timer.

9) The method of claim 1 wherein the valves are selected from the group consisting of
manual valves, solenoid valves, hydraulically actuated and air actuated valves.

10) The method of claim 1 wherein the fluid is supplied cold.

11) The method of claim 1 wherein the fluid is supplied at a temperature of from between -
4°C to 20°C. |

12) The method of claim 1 wherein the filtration step ( c) is from about 10 to 20 minutes.

13) The method of claim 1 wherein the backflushing step (f) is from about 2- 20 seconds.
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backfl ushing step or before or after the backfl ushing
step (f) and the step 0) is from 5 about 2 seconds to
20 seconds. 16) The nethod of claim1l wherein the one

or nore port(s) are tangential to an outer vertical
surface of the filter cartridge(s). 17) The nmet hod of
claim1l wherein the one or nore fort{ are. tan entlatl

t &) dme duathad of&aim; T wherginriheg sesirgiiation step; (9} isy from about 20 to 60
Ca”s%bc?. f’ #t an angle O forned between a vertical

10 cen of the cartridge(s) and a centerline of

t 8 The metroy of d&in Moeghemeohpisingfa laterai flmshing/vktep ] eﬁherﬁreliehlrﬁ the

ort t angen t.0 an rtical.
cur fhzciuine 4 ortefoor SO hedpet D et FLang 8 bof Bl g
bet vipgR 23eds loBlsecargiit er | i ne of the cartridge(s) and
a centerline of the port(s) and the angle O is from

ab@)fthe IBethasl eftateim 116 reimtheconsr asfragre tppR(SK areriangeslial tozan pwer

about_ .1 4 and nost preferably it is
abouvtert@%surfag? Oﬁhé@?@%”g%e? the method of claim1l

C @TPTHe Sthé¥8bdaof St Clewifdreif lthel ehet & rhste fpbhﬁé)eﬁredan@nﬂal tsan outer
conduit connecting the source to an

fil t\iea!:alowrfaz@vofctbe fiteiecartiiddefshel 8 el R dormed shesn fgvertical
one AhieiRe @ftttfboééﬁ# (ﬂ#@?&% génfé'rlfﬁg oﬂﬂ?P (SJerr e filters,

the On€ of nore conmuni cat i on
Wi 8)The rhetheed ofcclairmtl wlhermm ltttehoneson moré Ipoit(d) erertangentishtd em outer

th 20 d dui t t tr
CorpSTER SUTERROl T G2HIE i A An0IE 158 T e e DtBe v gtca
cl OSéﬁ‘eﬁm?%f fhe E&fr'agé E)yanG Fbeéén(ehlhébf fﬁé'p&fﬁ(s FhdSRd Qr?g‘lé ébeis)from
cl osa recircul at

I'on | oop f trate fromthe
f i r saboutsd5% & abioat 454, Imorajpreferablyufmmtﬁ)okt 3106t0tabeut 188 eridato 135°
out | et, wh remqropul ation loop is normally

cl os@&”ﬂﬂsF #P@Wﬂeeab%t[ et by a second valve, the

| nbeh sphh Mme%thdatof RRINNY cbmmtngda ﬁilrc@rd)f AR & bedfitered, a first
portion of the 25 housing a rain being | ocated at

a | owduiioeanngsting fhersource ttpen dletsaf igfiltrasine deyicerdiecfitrasign wevice

forng p 5@5}% fhﬁﬁ&é&gﬁd@%ﬁﬁ%ﬁ%gﬁe &qﬁo?é:fﬂ@s fh?%n%@lemé?é filters

nore € or nore

c onnigiigel fllild)ccﬂnrﬁ.lrﬁb@tlchfwmfaehohsingsmutdlt whibhas iR rﬂtudtcbmmonneatlom W|th
nore filter cartrid 0 sg bei ng, connect ed t
rgstrggﬂ ne

t he @ Speond e joading ta dey etoﬂﬁtts»wn%@awogmonent
POr t o ¥fectindy HBsable by a normally open first valve, a selectively closable

recirculation loop for the filtrate from the first valve via a third conduit back to the
housing outlet wherein the recirculation loop is normally closed off from the outlet by a
second valve, the inlet and the outlet being located at an uppermost portion of the
housing and a drain being located at a lowermost portion of the housing, one or more
ports formed in the side of the housing adjacent the one or more filter cartridges, the
one or more ports being connected to a side of the housing adjacent the one or more
filter cartridges, the port(s) being connected to the first conduit by a port conduit

controlled by a port valve.
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