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1 A Polishing Cartridge for Final Purification of

Water for Distribution to a Point of Use The present

i nvention consists in a water purification system

More 5 precisely, the present invention consists in a

water purification systemof the type equipped with a

purified water recircul ation Iloop. The present

invention also relates to a water purification method

using this system Many applications require the use

of ultrapure water, in particular in biological and

cherft €41 fédﬁ@%i@@l@afﬁéfgﬂ%ﬁ%tcam@ & Vhater ferdaisiriiytion to a

systens 10 have been desigg f thi s purpose.

Dependi ng on the vol unes g?ﬂﬁﬁhfgg%hat t hese

applications require, the purification systens are

required to distribute purified water at their_

maxi mum t M BareseNtiRYiPRpeANSIHSs ik atwaten gHpfieatiasy ystem. More
- S, t.h ' [ : a i€

cHEcbisdianendRs5fehenfB cBHEsk P YRn ERRAGPN it of the

sgipe é@@i@?ed iiitH &8 pleriessaater recifl Atk |copp ImerkepIsBhnRfention
volune of purified water, and it is therefore
bétssrietatas te 8 wrtenpuefiealioaumethedeusing thigisystenbut i on of

ront tor 1 MEVraRtIAEs ot M it 3f ieb $Rcuafer, in particular
VEH ballbgital ahd tdhepvehIPatialysistiBbsrdibrisk. OfvatstystifiBgidrsSE stems

a nunber of problens, in particular water stagnation
phaisé deen dez@nadi fohthiswpreesese its purity. The probl em
is therefare tq design a water .purifjcation syste :
ndapt od,  3eppadCaye. ol NeR o etk EpHiR 2P rgbiaps require,
athed JIRficELoR LR ME M ret Pédlﬂﬁﬂbo%’di_sfrﬁfut@?‘ljmie% Water at their
fill "a container as quickly as possible, 25 - to
dimearnbont trepumérfti thdowghipart, at aathreughpuweryr mughpess than their
for exanple . to adjust the water level in a conta]i ner,

bt throughput.

| .
aAEXIMpy _Eirieﬁtm?ﬁ PRGHIER; &Y %?rérs%m?tbfﬁﬁfi ghig
QR sggiéie%astéé itpi;sor%c,%rs(gb tcﬁ‘d@lﬁfe_trﬁ Bgéﬁ@té‘r‘?ﬁn@& volume

water to'be vered, for exanple to fi
cohtparified, watier t Bed stine thenstorasbemefidiali togbé hablbast automate the
pgliss?riiglﬂtieonmg% Srgisgr?lviotluyme without the user being obliged to monitor the
filling of the given volume. These variations of throughput in this kind of
system cause a number of problems, in particular water stagnation problems,
which compromise its purity.
The problem is therefore to design a water purification system
adapted, as required:
- to distribute purified water at a maximum treatment throughput,
for example to fill a container as quickly as possible,
- to distribute purified water at a very low throughput, for example
to adjust the water level in a container, and
- to distribute purified water automatically (volumetric mode) by
programming a certain volume of water to be delivered, for example to fill a

container, at the same time as providing the best possible water quality
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2 regardless of the selected node of operation and at
any tinme, in particular when water has not been drawn
off for some tinme. Several solutions to this technica
probl em have been proposed. They generally provide
wat er purification systens conprising a water 5
recirculation | oop fed at oneggoint by an inlet for
water to be purified and having at | east one purified
wat er point of use outlet, and punping nmeans and

vvater Fq urification neans d| sposed in the | oop
sy etfythgospiseiedamPde &l ereralon Andchat aay émne in particular

SWh%ﬁ'\ﬁétbeﬁQ'n fﬁééﬁ'a)ra\% i‘f'“fSr ‘s&ln%ttLPF?é" nt and upstream

he  a east one outl et pornt he recircul ation

| oop desi gavéral aolutfdnectd this Weghrii€alt eroblem Haikeebeert @roposed.
permanently in the system avoiding problens |inked to
stlaghaOrBafady PReVidat wateramyrifgpalivn ngyter@susemprising a water

Opécﬁ}cr&}é}tg' c{o%dfe‘QFEFron?t Q(B HF bgpgﬁ i Pffoﬁjg/%%%t tan¥ rPOLIrIerd and

rior ar sys emo

I halindest F@sa%hbﬁ@ Wueopuﬁak@{ pdiat oe Uskadutiet, BREURIMYING means
operated to divert water to the outlet poi nt and/ or

18ndovates pusificaiien aieans fisppseddr dhelilerp yesnasdivalyedownstream
c i st ute r|f| to.t ol N f .us

CRAAVEL B ol el o TiRictoRy 'R T ThiBt pBlng 38 umstream of
t e aeBBst bh&DUABL F@in‘ﬂt'ﬁhé‘kétgrc@lém{ﬂﬂb@ﬁtdés|lgw\4$té\ﬁ effgftive way
the water purification neans his type of Vval ve being

it eiricylate vmaatehqnermaoentﬂse lrarthausyah@m: @voifling Krobleinsn linked to

R op b B P B S5 e B ok B8R, A et at e
abolﬁrﬁl%f uggtaltgh%,@irﬁé)r ee-way sol en0| d val ve of the

on/off type with a normally closed (NC) flow path and
a nor rral | % fnsemrioN@rt tymevopslyktenTiof shisokiedoindludgisva three-way

enahles th ser to deliver r de er m

S Bolsera el IS marty mner eieaub it Beta!\Biing Eptigl Boint andior
ael [ h

257 Uit chiiondaof RECIAMGN? tnb weet GpR Wietriblie purified water to
ushengoiah of abeetthena’ga aigrcﬁdrd)ughmntdrtdt Iaeldwrthnmg‘rﬂauo atithe same
t hree-way val ve. valve is

cH9 55 MEiNRiIRga baiareiown hrauarPeavalel pHEfcation means.

Vol UMBt 'l §his type of valve being manual, it cannot provide an automatic
distribution mode for filling a predetermined volume.

Another type of prior art water purification system includes at the
outlet a three-way solenoid valve of the on/off type with a normally closed
(NC) flow path and a normally open (NO) flow path.

This solenoid valve enables the user to deliver a predetermined
volume automatically, although without the possibility of adjusting the
distribution throughput.

One solution would entail operation in volumetric mode using an
electromagnetically controlled proportional three-way valve. However, this
type of valve is costly, bulky and complex. In this case, the volumetric

distribution mode imposes a very fast change from the recirculation position
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di stribution node inposes a very fast change fromthe
recirculation position 3 to the distribution position
of the valve, the response tine and the inertia of

the val ve conditioning the accuracy of the volune
delivered. Moreover, all three-way valves rule out the
si mul t aneous use of two (or Mbre) points of use. 5 A
third type of prior art systemincludes a distribution
punp, a nanual two-way valve or a two-way sol enoid

val ve and a spring-I|oaded check valve in the
" & e Gl ion %ﬁt'o"nﬂféh%ﬁ’é’ﬁ{eeéh? fesRese tige and the inertia of

?H‘F‘é oé@atc‘anemohd h?é r}/aéf AR ant%g“Y‘?g aughput at

sanme tine as a ni a cons wWin the

filter mﬂ@eowuwdtm@éamybeamgs reks oottted ethultenddis use of
check valve. 10 In this system in the case of an
ofWRLPr MOFR) POYMtERdiU§Sval ve sol ution, the user can

di stri but & by St BF et Yol M, AHLOABL £3) tfition, gy, a

(volumetric nod r§ bu

e erdrRie dvamatay Bl VD atlve-gpeeslebidovalve Bhata sgriHg-aded check
wi th any throughput is possible but |eads to a

v ¥givet inotheofegitgellgtiopnioopn thie aengbies theasaene dislaikute purified

Th| ter t on t her ef ca

v Jetere Bt peeiededuhPeickibgt Eihe S5 i, 5 vBeibiaioio ¢ ponstant
Sﬂéwqﬁ&h@fflltbh infednsPeintiBed wRENb&ingfredfeulatedl fiathBR®ck valve.
with a filter. The above type of systemis described

i In gus tsyetenarinithe daee ddaruamieff tY\0e SOIBREET #alveheolution, the user
PRAR S o Pt B AT BABRE g groc) i
thee herd bPss distABGEGh | urhpeediibp8l with 4 hﬁér%‘%‘lé"tsdéfed motor,

use at the maxi mumtreatnent throughput of
t desdhitibbegiran wrﬂeams thmugd:@uhes pmlb:llaemk leads/® a aaop&on ahthe flow
allgw sone of wat er i h?e [ eci

e hdegroaeTtgnaanhg Thike 9ler SPRHRGESretorR catdts for a
S%ﬂﬁ’f@tné%&t—ﬁﬁf SO 4IBh Creﬂér?écf {PHBOHRD Iﬁ‘égl r g%“of this type the

Mor eover is type o system in 25 re ation
npdints bhasgare Eqeippedivath a ilteeci rcul ated at the
calibratign pressure of the check valve, which nea

that the fheaBREWe WPENSfreyaiem '%r%%%cu'lbﬁgedﬂ a%ft'ﬁu'ar in the
t%%ﬂ@ﬂPW(B@@/@S%?&'TS when the distribution val ve
opens.

The problem with this type of system equipped with a two-way
valve and a preloaded check valve is that the head loss induced in the filter
at the point of use at the maximum treatment throughput of the treatment
means may cause the check valve to open and allow some of the water in the
recirculation loop to pass through it, degrading the performance of the system
and the volumetric distribution function. Moreover, in this type of system, in
recirculation mode, the purified water is recirculated at the calibration
pressure of the check valve, which means that the treatment means remain
pressurized and a throughput peak occurs when the distribution valve opens.

The invention aims to alleviate these disadvantages.

A first aspect of the invention proposes a water purification system
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The invention ains to alleviate these di sadvantages. A
first aspect of the invention proposes a water
purification system4 conprising a closed water
recircul ation | oop supplied at one point by a water
inlet wwth water to be purified and having at | east
one outlet point of use of theét purified water and
further conprising punpi ng means and wat er
purification neans on the |oop respectively

downstream of the inlet point and g;)st ream of 5 the at
| éaglp”éﬁ@ B519sed WatehreciiGylatin Rop UHH“SG/Qiuorr@cl?q"Bhby a water

WL BN SIS e BIAFGELH BSfhd 8 LBEord ol Al HARGANS of the
! 3 A B e ot

ependent val ve a first valve on

upatme@rwamér ahe forthpr ngmlpsaam@ pamnging meeas@mj watermurmcatuon
upstream of the at | east one point of use outl et
pBigans arthenlgeptrrarertvebnhdownstesam & th@ﬁ RNt anq,ypstream of

LY a\f\qieg‘%\ OHSH it p%{ﬁnofﬁ% \?f érhﬁe rec{g%n WhICh system IS

recircu i on Ioo no ad |on pt essur

demMatdrizen maam mmﬁmﬂaégéﬁ@&h weese) , and the
other on the downstream side of the outlet fromthe

t r eat ment - AdEpisvalhan ke tharoupsiream iobtheepwmpirfg rmgans, and
wat er. 15 Accordi,n 0 f fea e
vent i on- Arte iR BsEeSEL B 1 Bt I s hPRbar use outlet

t Bgitwo val ves are sol enoi d val ves of the type with

two normally closed (NC) flow paths; - the system

further cdhpsiteegrasemninventiomipropesest t@eueeltwestwqaway valves,
interf t he . val ve ntr

r Witbhene chiofneibah deitoi (BB loghy ity 1o eaSBghprEkPressure

bkﬂe@lces?fror exdmilena eﬂreﬁ)‘é’i:lef:l' eAELION AYSY] eahgomy 'o‘%ﬁér Q)n the
hydraul ic connector formng a distributor or manifold

f dowastigamasidec ofi theuioutlehdtandi g &eptment ecearh amdiwgsed to

cBIRAEPUTPERAST 1 he Tirst outlet by a pipe and a

second pi REchRliP R BRirEHeANdERIEd BRI irvBNEBE which may where
applicable be combined:

- the two valves are solenoid valves of the type with two normally
closed (NC) flow paths;

- the system further comprises a control unit for the valves that
includes a user interface;

- the valve control unit further comprises a memory for saving data
supplied by a user;

- the water purification system comprises a hydraulic connector
forming a distributor or manifold for a hydraulic circuit including a purified
fluid inlet and three outlets, the inlet of the connector is connected directly to
the first outlet by a pipe and a second pipe is connected hydraulically to the
first pipe between said inlet and said first outlet and to a third pipe having two
ends forming the other two outlets of the system;

- the water purification system comprises two parallel branches
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first pipe between said inlet and said first outlet
and to a third pipe having two ends form ng the other
two outlets of the system - the water purification
system conprises two parallel branches 5 that cone

t oget her downstream of the hydraulic connector; - the
two parallel branches are madeé from t hernopl astic
materials such as pol yethyl ene, polypropyl ene or

pol ytetrafl uoroet hyl ene. The invention also relates to

a nmethod of using a systemof the 5 above kind that
c%ﬁog&t%ﬁg‘%tcg?d@%%aabemh?dﬁ%%éukq FINGAPe, call ed

recircul at #%‘vauc?!p\éﬁalle@rb‘#aﬁérféo%" Qi%e@:%rﬁgjf%}ﬂmeméﬂﬁsetic materials

called dis ion valve, e all

watiet ab pditetidy|byie t sly bropglemendr poptesrafldceeticliege t 0
preferred_features of the invention, which may where

appl i cabl Ehﬁénbﬁ@mtﬁrh@lﬁo [q{@teﬁetph@d“ﬂh‘loﬂh@fr %iﬁﬁp@ i%’é@m of the
\%gpbvé hﬁaat fHE &gm&tq%& Nt Et%p%gf)@éopoegng{ifgtbrecms?t \'/&Ue, called

alve ana openi ng e secon

dredirdupationovalval ared tsthgtne standowlivé | eslledrdigtribatiod valve, to
| ow throu%ggut; - the steps of closing the first or

r egifcsiataElldhe watoetraaleddneiieriseatinent swamsd val ve,

C2" o, 8 AhEhd BTk YeaRhaLEl B BBl G b wnere
Vé'obﬁ’cékﬂé beh@nysthedethefmemolffu@HeMedBprisss: be
del i vered entered by the user on the user interface, a

step of st dre steashalt openringdherfirsther reiswiation valee and opening

A Bl B SoRutlueR el SBialyE kbR daE et 2 ow

r 8GolgHp@: i on node to a 20 distribution node being
obt ai hed by i nstantaneously opening the distribution
val ve and- thesiers thelasarg theuffiesti @nrecacul@tiontvalge and opening

T T e I L

R T oced - orosed, cach corr esponding | 25

to a diffeaesiép mbdaphiringpe vatueofor dfie tvbkirsy f @orified water to be
delivered entered by the user on the user interface, a step of storing that
value in the memory of the control unit and a step of automatically distributing
the entered volume of water, a fast change from a recirculation mode to a
distribution mode being obtained by instantaneously opening the distribution
valve and closing the recirculation valve.

It is preferable if two two-way on/off type normally closed (NC)
solenoid valves are used, as this caters for four state combinations: Open -
Open, Open - Closed, Closed - Open, Closed - Closed, each corresponding
to a different mode of operation of the system.

This technical solution meets all the requirements for a water
purification system mentioned above at the same time as proposing a design
that is economic, easy to use and easy to maintain. In particular, it offers

operation in the three modes described above.
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This technical solution neets all the requirenments for
a water purification system nentioned above at the
same time as proposing a design that is economc,
easy to use and easy to maintain. In particular, it
offers operation in the three nodes described above.

6 In the recirculation node, 8n which the

recircul ation valve is open and the distribution valve
is closed, water is not distributed by the system the

out | et vaI ve bei ng cl osed. Conse%uentl , all water
| eavi ng t Kethe ERinRIRtONNEQAS, INsWhER theliesirerlatignt rive is open

“’aﬂéttﬁgrc‘j stiBEbh Vaide 80[388' v ral% %Fd\éﬁjlﬁltﬁ?d%y tAe sP8tem, the

| ow "t hr oughput di Stri |on no rough

equilstavaive deing lcssedt oC@nshfcpz@mtlgze a1|awaier hedving ahe etgeatment
are open to distribute purified water at a | ow
t m%rﬁhﬁu@méﬁ%@t?@ tp dh¢ freatraert maans éh@dﬁﬁd@@'rqﬁiai‘%Va'Ve

el €Ul 8 0Py T PERRRL ARt L couivarnt o

d@ﬁds@ﬂoaendrdd%ﬂsé egtd) opSthofalVee afl aﬁém bl disibatedbourified water at
recircul ation pipes. 10 In the high throughput

diasiom Hieughoutoard (e HeeingHate: thegemainget ire theysegirulation 1oop.

- AR PR S el bbbl bl Bt A 19 fupstion of the

Vak¥Rni shPiPesechiBrs bf tHealis@ibutidnehd RitgelidkepYies
and all treated water is distributed via the

di stri but Irbtha/algi’ethr@ugmultydlsmbeltlbbumde ¢imbughputegus to the
s of t

h
gpggi%a Stﬁmﬂqhghl QUIQ Oy &%SI&Q bé,ltllogul?lfrﬂpigh% rg@lrcuﬁatlon valve is

ORRYsaHI 4HY tH’éaH?%kr}butr%ﬂ Vel &€ iPBBEA | RECIFRSIStIN 1dnd h@nger possible
di stribution punp stopped and the water treatnent

uand atldrgdted stager lscdlstnbdte‘d‘ﬂmtlnaehqmrobmttm wdlvese. This

node is u ed fo nan

repl aci ng o“?onatﬁ' ﬁa%&??@? é?ﬁ ?%%valygs with
A td
ME?SL%'O@S‘? 5?3@'@83 PhECKYE LS Pl bEmoET dieation, namely
t be 'sibdaqmusltcbn/emhode ottt i diglsibetionayumpastepped and the water
volupetric automatic nmode for distrijbuti ng@/a preci se

pHEHTeR Wryp@ﬁelym'@hedtfm tae,pekES PUEPS: conbi nes
e e THESRGER, 240301 S06%, il 6 YR repiacin
c bam@enfentsmftthe water treatment means.

According to a preferred feature of the invention, which may where
applicable be combined with others, the solenoid valve control system may
have a volumetric automatic mode for distributing a precise preset quantity of
water that successively combines the recirculation mode and then the high
throughput mode. In this volumetric mode of operation, a fast change from the
recirculation mode to the distribution mode is obtained by instantaneously
opening the distribution valve and closing the recirculation valve. This
stabilizes the throughput and the quality of the water in the recirculation mode
before changing to the volumetric distribution mode, these functions being

controlled automatically by the system.
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25 recirculation node to the distribution node is
obt ai ned by i nstantaneously opening the distribution
val ve and closing the recirculation valve. This
stabilizes the throughput and the quality of the water
in the recirculation node before changing to the

vol urmetric distribution node, 4 hese functions being
controlled automatically by the system 7 A second
aspect of the invention proposes a hydraulic connector

that forns a distributor or manifold for a hydraulic
circuit oft $£9aNG %Fsl%ﬂfrti‘?\wf itE%\t'WﬁPt'%Emﬁﬁsﬁﬁ@ ydragllic connector

i | Wi i o i t. e .
D4 ot o Sl A DO AL 1B & g prtiston
t Bystenpndethaisby pupfiee fand ialeteantdthbedi qitidisi e inlet being
hydraulically connected to the first pipe between said

i freneciad dirsstiy to arfyst aullgteaf thpdhies euttais by $pipe and a second
havj - ' - - I f

T e e R A L

| BERNTitsPrbutiehizpld R thiver gipeal@ling atloeehds ¢omiihgade dtber two
- the hydraulic connector is a symetrical pipework
c Ohfietseafttne copnectpr.r st pi pe has an outlet section

smaller than its |nlet tion and. the I ons. of

the tvo ofreelild plitefRfaeraEohms i ERipanpich pay where
i@lEsﬁca’iﬂélb@lﬂdn%iné&Cti ons of the first pipe are
substantially equal to respective outlet sections of

t he t hi r d- fhiepleydraslic comrecietisi aayrometrical pirawerksiopgpansnt;

| ess than gr F%‘l}laL t%the sectjon .. of thqﬁ first .outlﬁt i
of the conhcliti PIRR&ASHFAUISH SPliahsmallgl il itsgnigt section
VWBh8th®YELfidrfPbi B tRpRIBs bNPlUAiIrABise BH bifepshtwat er

recirculation [oop including water treatnent means
and at | ealite amet podnouttdt ssciarfs plithé ifest pateeare tdubstantially

system bei ng .equi pped 20 with a connector as described
2bovel genbeead haRtsreiers el he bR, (he i ni et
wher eof | syLOBGEHHESF the stet&%ngtﬁibﬁs REs 384 of feaéﬁlnf%rﬁqe section
means and one outl et whereof 'I's connected to the
r eCthecfilsabutbet dfdlop copsécteam of the treatment neans,
t he system i ncl udi_n% two parallel branches that _cone
The Invention further relates to a water purification system
including a purified water recirculation loop including water treatment means
and at least one point of use of purified water, the system being equipped
with a connector as described above downstream of the treatment means, the
inlet whereof is connected to the outlet of said treatment means and one
outlet whereof is connected to the recirculation loop upstream of the
treatment means, the system including two parallel branches that come
together at the point of use and are connected to the other two outlets of the
connector.
The outlet of the device connected to the recirculation loop is
preferably an outlet other than said first outlet of the device connected
directly to the inlet by said first pipe.

According to an advantageous aspect of the invention, which may
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together at the point of use and are connected to the

other two outlets of the 25 connector. The outlet of

the device connected to the recirculation loop is
preferably an outlet other than said first outlet of

the device connected directly to the inlet by said

first pipe. According to an advantageous aspect of the

i nvention, which may 8 where applicable be conbined

with others, after the outlet of the treatnent neans,
downstream of the connector, the purjfication system

i ¥NerriiappEaatlPt e cPMPInRE éﬁ'ﬁhePthﬁfgrﬁfF%sth@h%lﬂ”%r the treatment
C t ir i . . i f. : .
ORRRE! Ghuh@realf drie spHhELbE tns RRRERO SystChl (s Fefliped with

cone parallelgbtdrehest thbherent@inegted he thei rdcirelilation. loop at two
According to a preferred aspect of the invention, the
| diterentd\paittagaewsstieamcofides watsidmaificetiednmeandrand come

];gc%:’gtﬂgrQtQhEFiﬁIEggﬁﬁwreﬁiﬁféﬁLpéé{.or (or manifold) in the

fculation connécting said two parall el

di ver si onAbt@mItiestot ker riefertddl 81546t BY ©eNtihvsHtion, ofhe loop
the 10 recirculation loop via the nmedian portion of
t Bdvantagapesly dirdlvdesit ar hypraulisi sopnectarr égrming an  H-shaped

enhodi ment,, the . paral | el .branches haye i fferent .

r ORSRRE g caRar D) B Pre ML BREN, Bosf e sBp o fE e two
r patdiey! iversSional franchas tharet SthiibWriseingal ttinuity of the
descri bed above. Accordingly, in this preferred

engmtiutalion lopptvirethienwedtangportipn of ke Hishapsad distritatoron

node, whep the recircylation.valve is, open and the

i st but oS, BrTn e oSS ditank dheoh e Heerals) bifnghes have
t Qfredbat fuhBYSIY addttdinietontBe Yebpediver Hhls ofRnhe TSR &Ffon valve
at the distributor inlfet and outlet, the two parallel
beaddhe slistieitarevalvé eeacnlzedadave, recircul ati on | oop,

preferably with a throughput | ower than t of the .
i 1 ool RGPS Pl PRIEEH SUBRUEIENS g Tvéntion, in the
S?&&F&ﬂ’é%nzgoﬁg,cg[h%w {AE! r‘é@irb&%goh Safvd Ghe rélnafthgrtﬁstribution
geonetry of the distributor and of the associate
hydivautiosed] regatse lof tHee desigrt lof ahghgistrilulitst ranblutheomesulting
node, both val ves are open and
relative pressures at the distributor inlet and outlet, the two parallel branches
behave like a secondary recirculation loop, preferably with a throughput lower
than that of the main recirculation loop. The throughput of the secondary
recirculation loop is a function of the geometry of the distributor and of the
associated hydraulic circuit.

In the low throughput distribution mode, both valves are open and
the two parallel branches behave like a single branch, and each delivers
purified water to the point of use. The proportion of water distributed relative
to the water recirculated is in part a function of the section of the water pipes
and in particular of the geometry of the H-shaped component.

In the high throughput distribution mode, the two parallel branches
behave like a single branch and deliver purified water to the point of use.

Providing two parallel branches does not change in any way the
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the two parall el branches behave |ike a single branch,

and each delivers purified water to the point of use.

The proportion of water distributed relative 25 to the
water recirculated is in part a function of the

section of the water pipes and in particular of the
geonetry of the H shaped conmpéhent. In the high

t hroughput distribution node, the two paralle

branches behave |Iike a single branch and deliver

purified water to the point of use, PrOV|d|nq
pavaiallepresatior I?ééh%lélé%teﬁbt?f Ereanyention ¥ teyvalues & the modes

0 ion of the systemof the invention with
&Sg@ét}e\/dégﬁé\ﬁéthe nodes described above. Note that

this pref Botethatithisdbreested enibdoelimenieot ingninventier is not limited
limted to the use of an H shaped hydraulic
céninecwer of and1-sbapee h&@mtﬂlﬁr@%@@@*sam to the gantiramyteovers all

tOQ |ath t{hap%wl‘:f ' dg\';]l'deﬁpt %rrsc‘é)rp sﬁmpp |F\Okgu artt rfr(:fat""é)t(plon the

t hat ~eX t the

Wd@é@ﬁfwntmw@rpammlbeénm @Hémﬁ mﬁ)rlﬂb@lesj@ﬁ@ raubéﬁitages are
above. Moreover, it will be appreciated that the

afenciikad abevani t h two paral | el branches enabl es t he

f b h t

Uhan’h o BBFESTers il MRS RET o, 194, BT re, with two
t Bard|ep brbhélﬁ‘éé‘Géhébq)é@'tﬁ@dusé:’Qile@rtéh\éhQQeeéd?E)havm a diameter
pol ypropyl ene (PP) and pol ytetrafl uoroet hyl ene TFE)

asmaper tthanl ardingleubraiishe praaidingatne semef #volghpiihgs the two
Lating purified water in this type of

. ¢ :
gbgqerimeor g%t?récgr%t erials are relatively rigid, 15
however, pgRRAWAEM ( Mé?rb&mbpy@h@ P'P*} d‘n@rﬁmw‘et@ﬂhé%thylene

having a | arge "~ di arre er for distributing purif
Wit € E piarea phrtiularhy sulgatpjetmaﬂenlatsofm fahpmtlrtgaplpens‘or circulating

is heneficial to. provid | e connection for . .
APETE® ARG I ghig 1YR&y owastyé Rt ThRge SORIIal 2k dSlatiyely rigid,
t f r

loRicpef:! Beociaf NG (BRE Rl 'S alhoR hidbing a large
exdnoetee dfoby dissribnging0 Medammtérelatbaah(gtesihtdl@ﬁpat eln some

preferably fabricated fromPE or PP tubes and ar
pPRPEFING bfiS RANGTICIAAPI Broyiaa P tedhiet %‘P”QQ?“Pﬁpf&Ftd'St”butlng

t BErifiEQ W& af IHeXA8h bf ¥sd An this preferred embodiment, the structure

with two parallel branches of a system of the invention is exploited by using
two parallel branches that are preferably fabricated from PE or PP tubes and
are preferably of sufficiently small diameter to impart the required flexibility to
them at the same time as being of sufficiently large diameter to allow the
distribution of purified water at the maximum throughput via the two branches
simultaneously.

Features and advantages of the invention will emerge from the
following description of one embodiment of a system of the invention given by
way of illustrative and nonlimiting example and with reference to the
appended drawings, in which:

- figure 1 is a diagram of a preferred embodiment of a system of
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themat the sane tine as being of sufficiently |arge
dianmeter to allow the distribution of purified water
at the maxi mum t hroughput via the two branches

si mul t aneously. 25 Features and advant ages of the

invention will energe fromthe follow ng description
of one enbodi ment of a systeml®f the invention given
by way of illustrative and nonlimting exanple and

with reference to the appended draw ngs, in which: -

figure 1 is a diagramof a preferred enbodi nent of a
sY& Eepton i araereuidlion Mefein a recircul ati on node; -

figure 2 i—ﬁgﬁredba}gréamagiqaﬁﬁ of S{fﬁéﬁe‘?ﬁoe%%@dﬁé‘ﬁt &f aBystem of

syst em of e Irnventli in a roughpu
ofres miventiommirde high trHrguglepRapesatinglimagieam of a
preferred enbodi nent of a systemof 5 the invention
in a low tfgvEgBpis achageam & anp@éerred pmpadimgpt ehavystem of
2 fiof In b8y i @ubRpafopLElift ighe moodi ment ;-
rgure i's a di agranror a ‘variant of 't he system shown

in the preged 39shogs easridntdf g/ figlgetdtepredéesd embodiment;
treatnment neans; and -figure 5 is a diagramof a _
hydr aul i c- tewigeét isr a 1diegeaie if da grieat of Ghersysteraeshiaven in the

farmng a.di stributor manifol d. een.in figures

B ngles! bpftnadhe Rle! BePmel iFaR &gt em 100

of the invggLicos ik e HitpaEMaoMaSdrauRPEINRtO 140 ackBfding to
supplying the systemwth water to be purified via a
sthemyedtioafareing @ distdibatarexrinmanifadi on | oop 106, a

first por})\i on whergof i ckugss a ﬁégg 10% & flﬁw 6 t
met er 104°3REPETS N HEEERehtO felRrEHan R WAt RYIFation system
Papbi Nt hRRtiohNFICHRRS 8 Whh TsUpHiPpdiit 10RTof Pudplying the
140 connected at two separate points to said

r sgsteouivdhiveater tmpel@Bifiedt ie d solenocbvalgetliiénamdianecirculation

o it 106 v st RRsiPR RS Cebisel & PUD 1841 7 dahaeis 104 and
SRS 0E5} 10 244 AectumiRl it Bt gorsor o
t hrearzfo | ¥40 eonnétteddatttvoi deyiaoatelgdinfsutiot dadd recicdulates loop 106,
t\{\r?e %Esqecronﬁggtrilgrg tpioan beeri1r(1jgS the purified water inlet and the second point
being a water outlet connected via the recirculation loop to a recirculation
solenoid valve 130, the outlet whereof is connected to the first portion of the
system. The distributor 140 further includes two other connection ends
respectively connected to two parallel water pipes that come together at their
ends opposite the distributor 140 at the inlet of a distribution solenoid valve
120 for distributing purified water to the point of use 102, generally via a filter
107 or afinishing cartridge.
The finishing or polishing cartridge provides a final purification
specific to the different uses of the water produced.
For a reduction in the level of pyrogens and nucleases contained
in the purified water, an ultrafilter with a cut-off below 13000 daltons is placed

in the polishing cartridge.
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respectively connected to two parallel water pipes
that conme together at their ends opposite the

di stributor 140 at the inlet of a distribution

sol enoid valve 120 for distributing purified water to
the point of use 102, generally via a filter 107 or a
finishing cartridge. 25 The filhi shing or poli shing
cartridge provides a final purification specific to
the different uses of the water produced. For a

reduction_in the |evel o%@é)%rﬁogens and nucl eases. .
cont ai nedFof @ faIcHaR; 9f & disgyptars pamtaingst inthe, purified

eI Pre R Py R BTBoh SRS n o Ebfeurp gartiooe

diFsr upher aipphcdtiinsedecdsditadng ud ivierg dowat@ticersfeionf o boron or
types of activated carbon are placed in the polishing =
caticai @geheapormetaler o fyoRBissi gitdunbinestibiet Hesadings n liquid
Y, entrati o f _Rho Silj h

b o B P gy B, (Bl pichelioeh ikt parged

SfibBr HhiwtiaRddrbonPeCi 8 i grafbamaeriar) &ire 3lI§cdd Mthe polishing
exchange resins, charged fibers, synthetic carbons,
ceertgeagt ed materials) are placed in the polishing
cartridge.. Figure, 1 shgws the sol enoi al ve 130 en ,
and t he sbiau: i SRy BYE sHRIIE oGNS HaZo8Ea; e REE Botenoia
bobRe $a0RMIctedhdye tHasitlorkt Ssifig " miBBIEed Sy the letters "O" and
respectively. As a result of thrs configuration of the
vaCverespaetiv)st Aap pesull ef thia aonéigreationcol tie valvesdbe system
i.e. purified water .is not distributed by.the  syst
R n et atonaBieg < b FEaTRBhES ARLASEUEEY by the
Pays§ie, ANl the watkSiehl PYiRE 6ﬂedé?mbﬁt rRIaPkbdsiEs through the

recircul ati on solenoid valve 130. In this case,
bdtniigonf1 40hto Fejshma piesl rdesiuatiaf solenodd sahicbdB0r I 40is case,

the two rall 15 branches behave. a secondar

+ Beraiin S O Ploisbett 3t of ohSoisiulondrpy B two paralle
VWt ckfé%sﬁérﬁ‘?\/ﬁt his04 kL af) SEEFANAGSN 1880 [ shdiaY BBHRM of the
to the paralle branches 1'™h order to ensure

cbunfitadtwaiar phsswagehrdugr tHendistriiteutor H40 ipativénbed ¢ the parallel

the purified water bei ng_ sent di rectlry to the _
r BE3 dhi Aer Ky Fnsde Giredlation ofyeten thergin, (g other portion of

disd pliBHE Plvatétbeing sent directly to the recirculation loop 106 via a bridge
141 of the distributor 140.
In figure 2, the letters "O" and "C" alongside the solenoid valves
130 and 120, respectively, indicate that the system is operating in the high
throughput distribution mode. In this case, all the water purified by the
treatment means 150 is distributed to the point of use 102 via the solenoid
valve 120, the recirculation solenoid valve 130 being closed. In a
configuration of the solenoid valves 130 and 120 of this kind, the parallel
branches behave like a single branch, the purified water flowing therein in the
same direction, as indicated by the arrows in figure 2.
Figure 3a shows the same system in a low throughput distribution

mode. Accordingly, the recirculation and distribution valves are open, as
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20 In figure 2, the letters "0" and "C' al ongsi de the
sol enoi d val ves 130 and 120, respectively, indicate
that the systemis operating in the high throughput
distribution node. In this case, all the water
purified by the treatnment nmeans 150 is distributed to
the point of use 102 via the 88l enoid valve 120, the
recircul ati on sol enoid valve 130 being closed. In a 25
configuration of the sol enoi d val ves 130 and 120 of

this kind, the parallel branches behave |like a sin?Ie
brram%atedthyéhguﬂter. QJI IRdRigTIgrewvinpis tRseet W? {wp pai@llerbranches

26[@0&@ gfogg &\étrfb@%rc?hﬁdo% hﬁkéararg 1d %ﬁéﬁ&P%ﬂdtdeliver

ows the sane sys w t'hroughpu

dpstifiedd Waten to rthdepouﬁmomlenglbythet b@leherd wewba’ti@nmsd of the
di stribution valves are open, as 12 indicated by t he
| evfiied veater Heing §e$lr0¢uat@d direqthy to thes solangid wvatye 130 via the
?410? branches outgoing fromthe distributor 140
benave Ti ke a single branch and deliver purified

water to frhanpfichhatple gs@odingerithe soirRpRadedalneekidve 121 is
nost of the purified water belrmg recircul at ed

dPlasedi betyigen ies Heralies bEnAesENE e strbREON Solansid valve 120.

A0, R' 90w EoRrRargR ST IRE L, BRBR b BT SE s kind o
bepasih eslvanddtibss ﬂiesiHrb@gﬁﬂ)lﬂrbt&ﬁéWtdofV@é/m thé0ow thfoughput

alternative configuration of this kind is shown in
f mpaeeoBbperttion withautotlegraldéngk then threugbplulc iss thenether modes of
thr%@put at the point of use in the | ow throughput

Nof operation w thout degrading the throughput

in the ot hRfur&Ues 08iagPRB' & & Wystdrh Hihfarttd %h@t represented in
di agram of Ta system si m llar to that represented in

f figuress1 1o Ban3wvhinhwhe eatehiceaiment nieas aEnindieded Acardingly,

- BersCopRera o spOReatortIane 06 MRS SR U 793y flow meter
oL AR B ST g, priffghafnkfiing a o
f waivefength oﬁnBS |ndgea ﬂJﬁShlh@fﬁbr’Hld’Q@S’l& iand g reséisﬂiviﬂ/&ébll 154 that

that is coupled to a total g@ cont en SOC)
S nGRPIR4 &5 Ar1alA REGHHIEICON AN of Obh) SeNSOE bn@atidee Oytighahereot

t!;ge%m]régteSftot e st 145 Wi%he14triolhs q4b! Gheldkidt 144 of the

distributor 140 is connected in this variant to the inlet of another distributor
160, similar to the distributor 140, and also connected via two parallel
branches to a distribution valve for distributing water to a second distribution
point having an inlet 162 and three outlets 163, 164 and 165. In other
embodiments, using the same architecture but increasing the number of
distributors and therefore of points of use may be envisaged. Each point of
use may be equipped with a polishing cartridge specific to the different uses
of the user. The outlet of the final distributor, here the outlet 164 of the
distributor 160, is connected to the recirculation loop 106 on the upstream
side of the recirculation solenoid valve 130. Moreover, in this preferred

embodiment, each distribution point has a display 148, 168 for showing
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di stributor 140 is connected in this variant to the
inlet of another distributor 20 160, simlar to the
di stributor 140, and al so connected via two paralle
branches to a distribution valve for distributing
water to a second distribution point having an inlet
162 and three outlets 163, 1643and 165. In ot her
enbodi ments, using the sane architecture but
i ncreasing the nunber of distributors and therefore
oints of use may be envisaged. Each point of 25

Sirggmafti%r@amaedtf YAt i kh @t @Ry Phigsse points. In an
S 5 A 10710 Sl B BB groomo o

ofvatdreat dach of i owo 60 mdre) poimeaf edet thd high throughput mode

recirculation | oop 106 on the upstream side of the
r EascNIGitty @Rddbe dRughpst (sedistsbutadh i@ eaeh of the painks of use as

pr. g‘qggl each di stribution point has a
d??tdﬁ%&fﬁfst?‘ 1t C?@reges iowi ng 13 information relating

to the wapeyalvl sbhirbulsid 186 reAehy afusdnesteraes Mrl a Inflemory for
an enbodinment of this type, if two (or nore) users

asavisoraata sveelist pydingwisry eTrtrolsdhe ppatatioacef e system in the

t YRS TRl oP B il aeSngHotoNed o FHERP it o YBtumetric

eadyeodf ddegatperiy nts of use as 5 a function of the head
| osses. val ve control unit 156 having a user _
i nt er f aceFgude 25 rafomsy af distrisder 1¢0dat thes upygntioa Iy section. It

BTSSR 5V YTl E .l B S Thers Casibated ff thelr Eenter by a
PRFibhEUlAr The it Y8 1L {d Be dBRARCRId BPREFECRPBuIa#EN 1oop 106

Figure 5 shows a distributor 140 of the 1nvention in
sbave anlarger deongter dlean the esglen®edd, i ekl tHEt doapedate with the two

menb connected at their center by.a bridge 1. .

TRBr el o ey iy o trelsirach aBop Beetts tionamstir ol brdge 141
I : V ' t :

TR S I IRmPATR e LRAE thaPcpBisTalé dith the two
appratiet braxtthesbdte nattdr, dinimeteati iapetferatolf & inen and dopet dE4le ends
15 is slightly ess than the dianeter of the ends that

c&ﬂiéo&t?@ﬁkﬂ’ﬂthlttﬁ‘é reBculEeRA IR sy gicEakly 8 TRE | atter

cooper at ey T PIRE Par o i eons Pa/aPLPERhes nsist of

MPE tubes, preferably with an inside diameter of 4 mm to ensure that they are
flexible.

The system of the invention may advantageously have its inlet
connected to a tank or to a loop via a pressure regulator in order to reduce
the supply pressure from approximately 34.5 kPa to approximately 13.8 kPa.

It goes without saying that many modifications or variants of the
system shown and described above will be evident to the person skilled in the

art that do not depart from the scope of the invention.
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In this preferred enbodi nent, the two parall el

branches consist of PE tubes, preferably with an

i nside dianmeter of 4 mMfmmto ensure that they are 20

flexi ble. The system of the invention may

advant ageously have its inlet connected to a tank or

to a loop via a pressure regull4tor in order to reduce

the supply pressure fromapproximately 34.5 kPa to
approximately 13.8 kPa. It goes wi thout saying that

many nodi fications or variants of the 25 system shown

and descri bed above will beCkMMSnht to the person

skilled in the art that do not depart fromthe scope

of the invention. 14 CLAIMS 1. A polishing cartridge

for final1pw pblishirig eartedgavwdréial purificstion Slulaten forldistaibution
poi nt of use, said cartridge containing a Cl18 grafted

QI BNt ek usesesaid cartedge digntaiginche G & eraftgd media effective for

ey

connected to a water purification system and an outl et
for distributing purified water to a point of use of
t he wat er 2pUihief pelighing cestedeenofictaitmhé, caropdsingrardipget adapted

3, The polishij cartridge of claim?2, er ei e . ...
i DB o Mastilt B o Phish oL Binntiof sisEht anfl & PLllat RS distriouting
V@hMﬁ_eéwaét'é? tWabeboiHWdff b@tdf%eSM%i@r”buﬂiﬁcé’tion%?st%fn Fia the
cartridge containing a Cl8 grafted nmedia effective for
reddodge the | evel of contaminants in water, as a

final purification of said water for distribution to

a point of use. 20 25

3. The polishing cartridge of claim 2, wherein the inlet is adapted

to be connected to a distribution valve of the water purification system.

4. Use of a cartridge containing a C18 grafted media effective for
reducing the level of contaminants in water, as a final purification of said

water for distribution to a point of use.





