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1 Water purification system and net hod The
present invention consists in a water purification
system More precisely, the present invention consists
in a water purification systemof the 5type equi pped
with a purified water recirculation | oop. The present
invention also relates to a wdter purification method
using this system Many applications require
the use of ultrapure water, in particular in

bi ol ogi cal and chem cal anal ysis | aboratories. Water
purification systendatenerifieatordegitgmeand methdd s

pur pose. 10Depending on the volumes of water that
these applications require, the purification systens
are requi fbe qrgsmtsmverﬁmnecqmsts ire@ wtee pueficatiosi system. More

”B?‘éd?é’éﬂ/tt'h%%r@%@ﬁt ERLSEH EHHSlsf%t ina W&U&h‘rﬁ’ﬁﬁatlﬁﬁr%stem of the

much | ess their maxi numtreatnent capacitie

ebi® %W@P?%’@”h? Rpriied Wﬁ%d@ﬁ'%'at'%}%éﬁhe prrc,esgah@ventlon

capesSeldtes tcSawgsﬁlarrﬂcduandﬁéthmarusmgomgyﬂém ned
vol une of t here

penef | o aMay FPIGEIE Bl dnatee e CaryIRIet §p pafticular in
abgileginaharicuceemicehanaly sik éalaratoritesi Méatebpugfechtioo systems have

MRBLH Yesh rgﬁ%dffb LHlé‘guﬁJostghe gi ven vol ume. These

varratio in this kind of system cause
a nunber Bﬁpﬁﬂdlﬁgé?ftthei W'b@ﬁﬁl@dﬂ’%ﬁr et dhess applisations require,

Pgﬁét):ﬁer elfcatrﬂégﬁ t Osfé?ﬁ@r&@ pEqUited @ﬁ:@&?‘lggt‘?é)gﬁinﬁlf@&loﬁ)aﬁéﬁ at their

LB Teataent eatoha. & & ARBLoeP o e s hugss then their

a Mk omttgataent ndapabitiesg harueyeih osorastimpk eat & il lthughput.
Iy : ot

GRErBORST, PG cBseY Bk REREEM o, deliver, A pisasigpined lume of

f puribecrpater.28nd ddisuliterefoee vieareficlatviel benable to automate the

C Al R ?@ngilvéﬁ’ v@kﬁ'ﬁé Rt tI?H% Jsb?‘ﬂ)e Bll%ed to monitor the

autonati ca vol unetric no
clling; of {he werbwowém%rTh@swe«ﬂ@np%rcédthrmhré&alﬁpthl_s kind of

t @yétbhi c@é@étrﬁinﬂ@r of@robleehss P akticifarakater @¥ddghiafiontgieblems,
%&rgosa bl e wat er @;/JHJ ity regardl ess of the selected

FOTIBEASE S at any time, in particul ar
30when walThe prablemtisbirencfdreavo dédigh ca veatee gurifieation 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
regardless of the selected mode of operation and at any time, in particular
when water has not been drawn off for some time.

Several solutions to this technical problem have been proposed.
They generally provide water purification systems comprising a water
recirculation loop fed at one point by an inlet for water to be purified and
having at least one purified water point of use outlet, and pumping means and
water purification means disposed in the loop respectively downstream
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Several solutions to this technical problem have been
proposed. They generally provide water purification

systens conprising a water recirculation loop fed at

one point by an inlet for water to be purified and

having at |east one purified water point of use

outlet, and punping neans and B5wat er purification

means di sposed in the | oop respectively downstream 2
(relative to the water circulation direction) of the

inl et point and upstream of the at |east one outl et

p (rietdtive Tioetheewatet Wirgllation| dicgetidesiofthe snlahpeint et westream of

W?ﬁ’e ép Ie%'s'f 8H%%tu?le‘l”?5‘ﬁ e-@%% pEQe At% IBobE:%squFtseéﬁ effective way

0 St ag i on
atm cemalate eateh eenmanenty orbttbensxﬁt@mf iay@idieg enfoalerrtswnked to

5@%@%tleﬁ d38e Hat8Marld 8Babling the user t8 dotal puificd waidr at the

gstem of this kind i'ncludes a three-way
oGPI%PWﬁ #EAPNAEMS s nanual |y operated to divert water

tA 0 thg ourd ﬁrtstt ﬁﬁﬂoﬁtarﬂwﬂwa tsgrtstetn@ ofahis kmpahlcmmbwnhree-way

ccordi . user, can [1 1,11

CREBECNAIEE trat S Bt Bl cmrteditp Ve F BB 1€ sl bghPandror

| tnvthehremirghjationdoop hceadmghltherisas caaldmtabunruer@rﬁled water to
ﬁﬁ?b?@) gf g?gvggﬁ%rgé‘tgg rg]ﬁeth\‘mg‘[pd?%i' A gﬁ]@\yg'tﬂfbdﬁﬁgﬁ at the same

atifenasg maintaiing e@pnéian aw thesrughi thﬁwﬁehpurlﬂcatlon means.

predet er ml'H%dty\b@' Hmalve being manual, NSRRIt 6r)bm%je0§n automatic
cati on system includes at the

wat
P bt on Moes for i p Bt U RIeE U DRe ol ot tyne
wi th a noAnetHey tgpe@sfgriotTarf Waterf ponviqativh systera includes at the

VLR GlinBRERa e % B tyg oniofs dgpg A closed
v ONGirownadirenideandymalyl egesu@dOwilowpath.t he possibility
of ad US“I’H{% §a§n9|'§9élb9%ﬁ ué W@%@P% ddigr %ogHatdeg mined

woul d ent al peration In vo ric node usin
ew@@m%n@gﬁ@&atl@aw vy 2baveh| wetBO\afr dpeér rrssigility h@feeacu\sagilng the

Valéfrﬁbutkkh\ftﬂ]fcﬁjghmhl s type of valve is costly, buI ky

d I I t di
mode. | moose St S i GedR i Sk Bl iatid Sing an
petédtriomagnetlt:blq/ cd:oatrollé)djtproponmat itoreesvay healval However, this
((jalr%?p\?aﬁ\%? q.')l,ﬁkgg {hfn?)lé%{ Fnh?nga&ai(/seer, t(gme volumetric

1 oni ng cura
25mﬂn@dwrm0de Ilmpm@eeawayy ia&lt ¢bange fremoilne rekisculation position to

S'tHBJHFs%FkﬁR é&@tlcﬂf of W (e ”meer)esﬁehﬁé $inf®f aH&8he inertia of the

Athird t of prior art s%steml des a
diV§'tVf3|C!5’unF|Itt§’ﬁ"rl§lﬁ|?19 acguraayLel thewelups dglyereédor a t wo- way
sol enoi d NRIrgeverndl threphiaigvaloesiade @t dle vigluanebus Dige of two
circul.atian Ioog Thi s enabl es the user to
d

Al PPIR) RS A £F

A third type of prior art system includes a distribution pump, a
manual two-way valve or a two-way solenoid valve and a spring-loaded check
valve in the recirculation loop. This enables the user to distribute purified
water at a selected throughput at the same time as maintaining a constant
flow in the filter means, unused water being recirculated via the check valve.
In this system, in the case of an on/off type solenoid valve solution, the user
can distribute a predetermined volume automatically (volumetric mode). In the
case of a distribution pump equipped with a variable speed motor, distribution
with any throughput is possible but leads to a variation of the flow in the water
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30 water at a selected throughput at the sane tinme as

mai ntaining a constant flowin the filter neans,

unused water being recirculated via the check val ve.

In this system in the case of an on/off type sol enoid

val ve solution, the user can distribute a

predet er mi ned vol une automatically (volunetric node).

In the case of a distribution punp equi pped with a

vari abl e speed notor, distribution 35w th any

t hroughput is possible but leads to a variation of the

f treatmenttrheamst Eris |&tarrsetutiventherafarescatérs ®r laatdlemetric mode of
S i de .
8@&#%&5%2&8&%&% égfosfre I@%&st@rﬁ’ nbg{/@% e%ée [&é ?Rﬁ’ﬁs of use are
t?gélplpﬁé vith afifebf use are equipped with a filter.

The aboveThyPabBle SYBECR | syl&mCiis bassciibebin | Gikiliat Min the

5 docu he prob
vmdPﬁurtnﬁr‘EV\f@m%%(Oé?%@/stem equi pped with a t wo- vvay vaI ve
and a pr eTrn@q@d)bcémqmwahrsetwpa bhaystehe dagipddossh a two-way

' d filt t ot i,nt of t the,. )
'né‘@f‘ce 4 £ elelfatd pfipebmibtis B the Rep ifsihebfigd inthe fiter at
nmthye pains of use at treckaxmhwe tteatopehtrandglputak tbe eatrhent means
t t 1 t
Er%&)"@%%? 'tHe &?e \Qal(/gﬁt'gr %gér?oérrﬁzg r?!:lcg\ﬁg#rﬁﬁpéﬁ%e water in the
a%plftqw@tmllgﬁ@ @ pésﬁil 23] 1117 ﬁ@grmth%ﬁeﬁwwf therpystem

t Bha thé%l%eﬁbb%h@fﬂbdtlﬁnrf@ﬁbtr &P'Iﬂbfém/eﬁoi%ethlé tﬁ)e of system, in
puri.f f is recircul ate he calib

pf%%%' iogy “i?‘?fée c & KPWHISHe W fc'ﬁ Reciicyiat ﬁ%\t {htge calibration
t pesgsuea of teachetie valve, }wmsha uiearedtran dha ttdatmeghmeans remain

RRSHR e Bt Pud Al Pk LB 1Tk BRFDS o EVe opens.
A first aibecunve]sﬂlonmm'sm@ﬁewete ihesp alisadvantagesr
purificat \Gfps 15%5%5 nﬂgn rSﬂ)(S’sse%da Wgatt@rr purlflcatlon system

recircul ation pol nt
i RPEPrRINcha wser W@tebée?j[m'@tl%'OQﬁoﬁWﬁﬁ@té’tnel @a@t by a water

offeOnith YatdOlobe plrifiskband halmgratribhdtashanalitfst Pttt of use of the
er cg

bbhrree yetemend glnd BBishfe fE Pangncchets ian yater purification

;jmwisrmfameorbophespedtﬂelypdm\mmstmwn lmpsshelr e pdintt dved epstream of
t

7St Q0B CHRD S B, 1 RS R ol RSSO gytom i

i soejesielzed méma/tefslncltaimtwgtind@pwem valves! oop
upstream of &&,/NETBH Bk R‘S%%"l;?pstr%‘é% of the pumplnﬁtmeans &nd

second val ve upstream of | east one po of use

out | et 25p6|5‘rﬁ00nd valve upstrefgisot e g aashionenheint ohyse outlet
ppepeses to use t wo tvvo vvay vaI ves, with one of them

in the re ation oaddltlon

back- pr es %\Hrgger(tf '8 gmf%o%seﬁrt& U%%g\efoctﬁvé’éway valves,
vaAitheQne axﬁdhertmelnotHeereamutdhlendompst/wtbam siddigionfal tlaek-pressure

3 %l/%[% ffopnéfié}ﬁgliér %agd@fa%dgaaeﬁec@%lb’é)edaﬁ@ the other on the

stribute
downstream side of the outlet from the treatment means, and used to

distribute purified water.

According to preferred features of the invention, 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



10

15

20

25

30

35

According to preferred features of the invention,

whi ch may where applicable be conbined: the two

val ves are sol enoid valves of the type with two
normal Iy closed (NC) flow paths; 35- the system
further conprises a control unit for the valves that

4 includes a user interface; 4he valve control unit
further conprises a nenory for saving data supplied by
a user; the water purification systemconprises a
hydraulic connector 5 formng a distributor or
minuldddsda Ueer iatdrfaeaul i ¢ circuit including a purified

fluid inle t t

connect or ?hseaggxég:ﬁﬁgpghr oSt {b‘?nér!;ge%fl rse[rﬁ&ﬁtfpetsa%mg data
aspppliecapyiaalseEcond pipe is connect ed hydraulically to

the first ﬁhé’%é’t@?vﬁﬁﬁlcéﬁ‘brq éy@ é?ﬁ cﬁi?ﬁbﬁs’fﬁsdaf h\yc%taullc connector

outlet and to a t nds fo t he

of HEHNY @Ddlghlppgrsordpamlﬁgggg,rsq ai,@jg qrﬁglt\;@ﬁlléqhng b purlfled fluid

|tou1|$ff aﬁdﬂthr?@ @iﬁﬁit@ﬁh@qmétt icf ee tcmnéatbahé @and}@t@d hiectly to the
at ¢ Qget her downstr uljc . ,

c ot BT oY S Rl s Bearion Gl PIBs i RERSiPE Tl iepiyfo the first

t pgrerbptvessn saidmingti @d saldc firshoyplet wetdhipl arteird pipe having two

PRLYL AR g@ﬁe 8{hq?‘i\lvé5to%ﬁlé%f6f‘+9§%gg% ene. The

I nventi on ates usi ng a syst em
of the 15thepwaieripurificatin syssamreaserRrisastwe pgyallefbranches that

OBSWerIGgéih‘érfdbmfstréa}nV@f th@ﬂyb%lfc%rfn@élo@t ion val ve,
and cl 03| n Pe sec % val ve,

I str
val ve, We FRR Qﬁaanﬁé @@t@@ggq éberworﬁﬁ\gtlc materials
t saat Gierpiolymwmne, polypropylendast @otiitegaflworpetiytneed

be. conb; nod® LR REE Alss RIpER 46 "2 STRnEaciugR8 ¢ 5N of the

sabpye okind pthait ngtompesés rthe stepseof rapdring othev firstevalmd, called

OREffhtion valve, and closing the second valve, called distribution valve, to
recirculate all the water treated by the treatment means.

According to preferred features of the invention, which may where
applicable be combined, the method further comprises:

- the steps of opening the first or recirculation valve and opening
the second valve, called distribution valve to distribute purified water at a low
throughput;

- the steps of closing the first or recirculation valve and opening the
second valve, called distribution valve to distribute purified water at a high
throughput;

- a step of capturing a value for the volume of purified 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.
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t he second valve, called distribution valve to

distribute purified water at a | ow t hroughput;

the steps of closing the first or recirculation valve

and opening the second val ve, called distribution

valve to distribute purified water at a high

25t hroughput; a step of captdring a value for the

vol une of purified water to be delivered entered by

the user on the user interface, a step of storing that
value in the menory of the control unit and a step of

aut omat i cihisyte:ﬁmica'l bsdluthgn trheetsnakrtbe mtiujlrmelﬂs for a water

gﬁﬁctcat n tterﬁr}ﬁglgt?%rféoo%ag{ SP é‘%rﬂé ti 3¢ ané8$lﬂ9 a design

on no
oﬁm’n lﬁgeQQﬂ@erCsEaS!odi@lLdﬁe ead\@sa{nw mamﬁarrg Inheartlcular it offers

r%ﬁbfé%i‘fbh%'tt‘?é‘tﬁ’réé\h%des descrlbed ddovks preferable lf t wo
t wo-way on/ of é(rpe nor mal % cl osed ‘(ﬂ%) sol enoi d
val ves ar & Uheebe rgglationsmegde e s Whisn recycyiation valve is open

C@ﬁblth%fdlsw@utldaéﬁlve éébl@@ecr:l] Queters %Dgl_%d'lbl.@d)ggdhe system, the
e sed - sed, each corre | o 35a

aPrnet JrlRBabe e SoPEerl e A0y eplih eyt the treatment
Thieansas hedicallateditathotreateetrd raédng hia the gecirematrsvdlos.

a water pyyyfd ?c?%'tﬁﬂbu@%éb?msﬁ&hfoﬁ”ﬁ@d@b@r‘%ughpﬁpSguwalent or

sanme tinme as proposi n
t 6lasedoandroguise fase ot yalves e paenite @|Isérﬂbutietpttmﬂeérwaater ata

?gﬁé’ﬁ %ﬁﬁolgg?b@t ahetd RegruBdese @'ﬁ@‘é[ﬁdgfﬁ’n aWﬁl@\“@mrc@lle\'ilotnhléop The
| Bressation ah e wat o Reed intys il T SuuRCe e fesdesign
nahddhe sectinrisesf thg didtebstist endl rédieuiionglipes ve bei ng

roane i s Toare BER infau by S ERuER thE% R g REh ellal to the
r aominall tataughpubigwen by thehdistrdawtionr purgppuhe reC|rcuIat|on valve is
db[%tsbgk%ﬁd He HB%L{“EW\%F%‘ Fe@HuRéélr&ﬂétlcﬂ{ is A8 IGﬁgﬁbQ-repossmle

ropw se rate es are
daatirallatﬂaée%wawr Iédﬂsftﬁb@tﬁda@a the @wrthwleog/ﬁmﬁ and to

recircul aFﬁ]aﬂltﬂethbel’@S&rtﬁc&fmblﬁaﬁé}? of B Ebabf Bt hRPPalves, with
roduc

t
dgg ff 8%& qsgdglmgﬁe@gw%fyp ields qj@r@*hmgga qf pperation, namely
sant idban pasitidnhenaties twithb e adistaibdtiore qyunopll stopped panpeshe water

| ok i S SRRP ol SalidrR YA BOYRLL P ougput

This mode is used for system maintenance, for example replacing
components of the 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.

A second aspect of the invention proposes a hydraulic connector
that forms a distributor or manifold for a hydraulic circuit of a fluid purification
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15 nom nal throughput given by the distribution punp),

the recirculation valve is closed and the distribution

val ve is open. Recirculation is no | onger possible and

all treated water is distributed via the distribution

val ve. Finally, the fourth conbination of

the states of the two val ves, Bdith both val ves cl osed

simul taneously, yields a fourth node of oper ati on,

nanely 20 an idle position node with the distribution

punp stopped and the water treatnment unit conpletely

| spstetrecarfd dvast ae ppofied sflod . and three outlEis,s tmodelet being

| BolR6deh dircPH7 15T (18 OLANANGRG (e GHARDLE J BALAGIAY sccond

eatnent nean

apmeeb@ng ey drasdicaleconnadied tmmfansbﬁlpe\mtmemldmmt@nd said
28 ARRKIEESRY €0 Q%H‘Qrﬂ%é‘ﬁQvM@tt\Wo‘EH%%rf%ran@G(ht%Qitﬁé‘rOﬂV\% outlets of

val ve control system nmay haVe a vol unetric automatic
COCERTst 1 i buting a precise preset quantity of
wat er t haAc@@t@qefm pRIfyre@ibatonss bhthg @wention avthien may where

node,. an he he hi gh t hroughput node. In this
vgpﬁpﬁﬁq??b '%‘?d ‘operation, a fast change fromthe

recircul at tmmhydrdelldz conriectali ista$3bn|mie_tri1:a|rp¢emmk component;
obtai ned by.d ﬂl%ﬁ? 'F%‘%uﬁﬁ %utléps B 'égnatllgle than its inlet section
al ve

di stribution v % e recircul a
vanddhe saetons efidheitwe outlpts @fH eUQIRpaireE dlﬁ%r edj‘ual ity

of the wat g ihktidrg dd-‘zfé*t EE&ticHd mhgl?iﬂd@c d?ﬁé @F@s@@ﬁaﬁheﬁmj equal
g?the Vﬁ|Uﬁ‘EfIC |str ﬁ’@ah hese functions

bl HsReEiYS Briekrectiban el et ARS: he cvatem

A second agipesdctioh cbfhhelmendlpqnée ¥ lepotiesn ar ]?mldglat?I the section
C e istributor or manifo or a
h%ph rg([‘ogﬁét Stﬂ?é g@@e(ﬁ?ﬂl d purification 6 system

and has aTper irfvestion| flirthernirelatemdot far ewatent petikigatiame system

i EH %H@'anﬁuﬁl‘;rﬁH‘%Y&dre@hE@%%H I&ga ﬂwc,fludil é \A?é{éll E’%a%ent means

h?ﬂ?’zﬂﬁl'@%&%ﬁ? Rﬁﬂﬂr@disécpftwrlf'ﬁé Wat?%tth%%éteﬁék)%gr?%h‘?%d with

i a'&ﬁnnéﬁfbr%%l dbslhibed a@al/é lowrRttebm &f thBitfehtiPeREne@vsNthe inlet
L iReEhsto ShMetted 5 138 Ml P <2 B Fui Genas anbone oute
ofwhiehexfi isveahnested o tHe magircuhation dguy iupatreambef the treatment
CHIIRC e sHOSTRIAING Su§ BRI Brarchel MYTBEHE! B8kther ot the
haglrﬁ@f oee ket ase conoecteddp itee otfestwptositiets eftheeonnestor.

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
where applicable be combined with others, after the outlet of the treatment
means, downstream of the connector, the purification system is equipped with
two parallel branches that are connected to the recirculation loop at two
different points downstream of the water purification means and come
together at the inlet of the point of use.

According to a preferred aspect of the invention, the loop
advantageously includes a hydraulic connector forming an H-shaped
distributor (or manifold) in the recirculation loop for connecting said two
parallel diversion branches thereto and ensuring continuity of the recirculation
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10and the sections of the two outlets of the third

pipe are different; the inlet and outlet sections of

the first pipe are substantially equal to respective

outl et sections of the third pipe; the section of the
second pipe is less than or equal to the section of

the first outlet of the connector. 15The invention

further relates to a water purification system

including a purified water recircul ation | oop

i ncluding water treatnent nmeans and at | east one point
ofoagswadiie medidn pdrticat afrihe tHishapext distrifeitory equi pped

with a co 0 S ovie .d S

{r eat ment ! idite PraRER, PEEOEAR, ReCRIS B AERE Bpaidis nave
odiffesentonetions acesidimgrio theaaspesitrectiates.afitbe regoculation valve

WBRHERE distritsR{oneRA G dbScrite’y ék?d%)er CU' ation | oop

upstream of the treatnent nean system j ncl ud

two paral AEPorﬁl‘Qﬂ%h'é‘stht%Qfefgﬁﬁ% QVB'@%‘?' taf tf‘ﬁénb%ntﬁ—tn in the

Of]ectiﬁjﬁllaﬂm mbGeCWh@ﬁCth@debﬁcmbﬁo@t\@We tswepentanet theddistribution
t he, connec

cSRNBIET: Mepuss ot e tasiel oh e St ButdriEftyBSulino relative

optéssires Ia’e’_thet distritsddrdinfat rasid outtdt etheofwat paratlelbraemches behave
Cﬂk‘é‘eacgggorfaa{rg%l:ﬁ‘cmﬁ ich 1d8p &leﬁetra?l\} \?ﬁ’ﬁ d, {Hrbﬁgh@.itpl%wer than

Accordin advant ageous 'aspec
wiiath Ofra%a/\ﬁ@@lé‘ apPreuinne lpep.c dms riBfPUlﬂhphlt opthdhs, secondary

aFécﬁfcuHi%nOI%bbeik Purdidnt 6EHTBESMBRY NS, th@oéj\@ﬁﬂdu%"éﬁ’cﬂ of the

t he conne e pyrification systemis equipped

weEFOGIdig B'éi/rdréw'l@lc'[ﬁ%ﬁnches that are connected to the

(rjem rcul atd the loswothretighpwt di@ttrilbﬁfl@m emddep diotih yalves are open and
e e nd_ ¢o

tgb tﬂ&{é 8%@1?%%@%%@% %gl’?ql{/ %%%ts%@flgfpigﬁcﬁ gn& dBEh delivers

Apuofied M@terotoath@r mlet o‘édsasﬁeetpr@portma df rwaat dstributad relative

! R?Hjé‘@‘é?é?’trﬁgﬁ eﬁl |§ & f%&%ﬁwcﬁ%b%e%ﬁ%%‘f‘ttﬁé water pipes

ornln rinutor

r g Qﬁﬁtqulﬁﬁ qf mgﬁ@me&wmﬁé%@ Hheharadicemeendpar al | eI

di ver si Onlrbﬂ@“ﬁlbﬁ&hf&mbﬂd@ﬂ%lﬁm%baé Wwyéﬁaﬂepbranches
rcul ation i on .of

g?ﬁég%bk% p&r}qlﬁ Q{%?choat?d defaver quw?eﬂ V\éat%rp @Ftbprpé)dpt of u@e
enbodi nenProvitiegtiwe paradel erariohesciess hat ehdndgd ém emy way the

B0 5 BEGR bR s L Aeker HESRECHPuRhabES Alled tne modes

recircu Ion va SUTI Ion

d@eserilretakdnsy e.

Note that this preferred embodiment of the invention is not limited
to the use of an H-shaped hydraulic connector, and to the contrary covers all
variants that will be evident to the person skilled in the art that exploit the
design with two parallel branches whereof the principles and advantages are
described above.

Moreover, it will be appreciated that the architecture with two
parallel branches enables the use of branches each having a diameter
smaller than a single branch providing the same throughput as the two
branches combined.

Polyethylene (PE), polypropylene (PP) and polytetrafluoroethylene
(PTFE) are particularly suitable materials for fabricating pipes for circulating
purified water in this type of system. These materials are relatively rigid,
however, especially when they take the form of a tube having a large diameter
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5Accordingly, in this preferred enbodi nent of the
invention, in the recircul ati on node, when the
recircul ation valve is open and the distribution valve
cl osed, because of the design of the distributor and
t he resultl ng relative pressures at the distributor
inlet and outlet, the two pard | el branches behave
i ke a secondary recirculation |oop, preferably with a
t hroughput lower than 10 that of the main
recircul ation | oop. The throughput of the secondary
r éari distribatingrpuriied watea at unhighothradghpue. pesoreergppiitations it is
t i SLr £ [ on
Bgngflcﬁél ﬂo%gfdeaé“#le%bhé Bﬁnﬁ&?%ﬁ f@F %&{W@ﬁ@ r?fuetdl vgﬁter at the
meat douse.vial this me@er@@bﬁWIma@t tt ﬁmcauneewvith two parallel

bpas MRS Qﬁ'é%?stlehk%f 3th§' Fﬁ%ﬁtlé’ﬁ qgcékpléﬁ% %?Cnsmg tr\]/vo parallel

delivers 0|nt of "use.

purified wa
pp[ﬁﬂﬁheisoﬂ"%f a(ﬁat@ﬁfeﬂ?@b’r f%tcé‘&?dr eff i E 06 PRetyRgsrand are
E—Zéféﬁaﬂlﬁtcﬁdsufﬁcleﬁt %fﬁalladfalnﬁétbr Q@ |m‘patrthmeﬁ$§¢|um§u fﬂf9X|b|I|ty to
e

erﬁl_/a%tﬁtbs rﬁ%r}ﬁgﬁeﬁ b%?nrgt o? |c||emt yhlglrgéléﬁ me{e¥ to allow the

t Idrsrbrukghmmt ofdmlstfleidbuaheomt thoed maxirhemt thooyghmait Ived the two branches
mpﬁ% ve |ike a single branch and deliver

pur i water to the point of use. 20 Providing two

paral | el beakEeeangbagdvaiages Aigke; mvgﬁyowlltmerge from the

ov&row.hg @@@ér?dtldhrbfctfné Qﬁbéwﬁﬁ@rm Aa émemrbfqrié I.mmnohfg.ven by
Ives in he npdes Cl i

Not
tWé’tV Pﬁl Uf)tf%tfv@rraé@' é}%‘dHF' fHt eégmp%e 3N, oith dﬁf?@nﬁ%t to the
| epptrded drawiagsise wifictan H-shaped hydraul i ¢ connect or

o100 RSOGO 005, B A B WP ot

efe mvgnt@mM@mgmulmttdm madepar al | el branches wher eof
1pe princlpyge 2 £ \aég%rﬂgﬁsa Yr8refiRRCEBELIARRS: a system of

Mor eover reci at at the architectu
h%'nﬁfﬁﬁf'%l*hqﬂlh@h llﬁ‘f%l-ﬁg:hfé% Oé’ﬁéﬂilr@smt)ﬁ@ use of br anches

each havi ng @edBélr@bQilagr%Qn g ﬂ)r@fer?ét@@nﬂawlrﬂ@hﬁof a system of
anch {OVI d'@gh ﬁlrretthrourg ut as the two

hh EeBleE e e tHOuSABE: Sodediiafitietne. (Pe)
pol ypr opyt Bgere(3tPshawsl aparigheof ikl figure Sahyrefemeed ébBgiiment;
are partic I uj t i al. j i -
oi pes for ﬁé@{:eulﬁ B up &Qg%%% ) v%bén{ of tﬁ%bsysfe%eﬁgafwn in the
sp@mlngm@smmdm‘tlag §h@w@t¢retr%atmeat yneangs and
35hovever, f|§l§rfée5'|§‘|d }dlégf@r‘ﬁ 61h§>h)7d?§@|é B@nrﬁé&ﬁé‘ﬂ 940 &ccording to

t ube haV|n ter di stributing

pihe Vel a i aéj'ﬂr'BHtO(ﬁfm?g"}hf&H In sone

appl i cati pgssdeh unSf.gw@gﬂl & almtpzarmunar dewatér @mmﬂaﬁon system
gﬁﬁecft:thonfortdlstrkJ t|n r|f|e wat r18{rft | th

p Grenane Febidsser dy iR, 101 g supplying the

ssystetrumghwater ﬁMep;aur_aaflddeMakH ao_@lenesj vdlva 1sisamanaorfecirculation

t RS MYENS PL iGN RIHErE G nBIHE N Bui 1 BB 2hb&! meter 104 and
treatment means 150 and a second portion whereof includes a distributor or
manifold 140 connected at two separate points to said recirculation loop 106,
the first connection point being 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
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5 branches that are preferably fabricated from PE or

PP tubes and are preferably of sufficiently small

dianeter to inpart the required flexibility to them at

the same tinme as being of sufficiently |arge dianeter

to allow the distribution of purified water at the

maxi mum t hr oughput via the tw® branches

si mul t aneously. 10Features and advant ages of the

invention will energe fromthe foll ow ng description

of one enbodi nent of a system of the invention given
bgndayoppiosité Ithes tdisttibuter @@ atotinel inhattofnm destalbgticen aolénoid valve

W'%B f5r6§es rﬁ:ﬂﬁlﬂgt&rﬁga \ﬁ@@? ?r‘?% gé&‘g’gpgﬁg gﬁnggb&%gly a}/ia a filter

sy Y@maﬁnlsﬂﬂng@artﬁd@ﬁtu on i n a recircul ati on node;
figure 2 TH?e &lrﬁ’éiﬁ% abp 96I|§h|ﬁ@ e(f:éﬁrk% %Tr‘@\ﬂéléﬁeé“ﬂr@ﬁ Burification
ro

ntion ghput operati ng

I NV n
n%B%C'PC % e Gibrd 56 &f &}f ye eé of a preferred
eFbp ﬂ‘éﬂttlctmfn & shstiem|obf qobﬁ:gemseahd ofiudi®aged @vhtained in the

PP Oiter? Y Pl VBl Lo RS s placed n the

fpglhshingcaetrlageil agram of a variant of the system shown
in the prggedi r'égluf:h(g*r‘ ndd&qlhga(?lbﬂ,ﬂ)tEJr%ecm%ﬁfeg in the purified

treat nent neans
oWatemyaeeilie ipasairstivatedicrber g6t giaspgdtlra)thm@ohshmg artridge.

i nvent | orF0bfiiCaifpidabd *g#fcgrés@étlrf@i@' (ohlioPehcsAgaton of
L Betafbh Sica o heaviivSls BF Ordariich et bing e beseges in liquid
pehrdmatogrdpty, speplfici cigarhbd mutdriams \Wichhexetisgiget redies, charged

P S M RS0 o LAy AT S R iRt

acéltodgeret er 104 and treat nent neans 150 and a second

portion whey ok éHb%%%sscﬁ‘erﬁ’dué%lx}%U’fﬁ oBén aﬁ@ tHEBblePlof valve

140 connect'ed at two separate polnt

rdéPrelased.i BrpseoppsiioRs b(ei*fég fﬁymhé%r@bﬁh%ﬁetﬁﬁﬁsn 0" and "C",

b@é%dlbﬁyplﬁs fd egswat ST thig! @énf@ﬁu‘ﬂaﬂdiﬁ o‘ieﬁfén@alﬁl@lsnthe system
e recircula

t
" BBE 4 Es I HE e BB TMags drio i sfosten s notaelirtied by the
wkestenf, ansl soalh¢ud editérdebhiegfthe dtegtoeni meaok passes through the

S Yk to;r q%od tr%lgrﬁum)é %é‘lpc I fc}m§5leint{31‘a l@/?% 148 ™ Wr‘ﬁ% case,
connectron connected To two
pheaauss qﬂ/atr@r Hoslpags mﬁlgfb@é thegdistréutert 1¢heithe vo parallel
branches behave as a secondary recirculation loop and a portion of the
purified water passing through the distributor 140 is diverted to the parallel
branches in order to ensure circulation of water therein, the other portion of
the purified water being 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.
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ends opposite the distributor 140 at the inlet of a

di stribution solenoid valve 120 for distributing

purified water to the point of use 102, generally via

a filter 107 or a finishing cartridge.

The finishing or polishing cartridge provides a fina
purification 5 specific to th@ different uses of the

wat er produced. For a reduction in the |evel of

pyrogens and nucl eases contained in the purified

water, an ultrafilter with a cut-off bel ow 13000

daI t ons I BiguraGadshows thee pamesdystegmaard favd therou§loputadistribution

d
pu“ ,g&log&n@gﬂot%” Peecu%h%ftu%ﬂt 8@80@8@@{%&@@% O|Oe§ fh‘ge open, as
af@'?ﬂt@d@d the, letter ﬁgl mst,hlsﬁ@ucgrlnrth@g@se the two paradlel branches

Obnﬁjmﬁd)m'dnq%é%&riﬂ)ﬁ&ﬁ’%ﬁ@ %éH&eah%e%ysin@Yé branch and deliver

concentration of boron or silica or heav

on}Hﬂ‘?Qs"’%\estt%rtB?n%O'Fh@f Y28 eVifi tr'i‘@sSWﬁnPidéM?'é{e 120 “most of the

cburfied agtebeing seeriuiated eivecteto Rt sdleadidl alvan130 via the loop
eiégange resins, charged fibers, synthetic carbons,
C

grafted naterials) are pl aced in the pol i shi ng
15cartri dhean alternative efibgdimeert, shgpmng-loaded| aveokdvalve 121 is

Vﬁ\a‘é%d%w@@ﬁ@hé‘@%réﬂé‘? b?%ﬂé%' é%é}’gwl V@ﬁ&%%t@h %%%péq valve 120.

se positions

ah a@rnatné@,@aflgu@t@n qx(stms Kl ist si@cpwm Hndgigure 3b. This kind of

CeREY véﬁtbl 8Buéés tﬁtetnr@ugr@@ttéi%émﬁr@fqp@ @2 o thhcughput
reci at |

L Fader Bt Bearip, WahouSegladitg i reuShpy i b, gihsr modes of

| eperaiignt he treat rrent means passes t hrough t he

vai ve 1307 948 o1 2 Geft e ttoa TS i By TGP Eserted i

dégurgs bto Bhe wiish thée water Tdatmarteneaws peg aldicsted. Accordingly,
b"aa\‘ﬂghﬁértlgﬁr@‘fﬁe ‘?‘ém?&?&?d?ﬂﬂ@?ﬁ O iRlclUeids | Eefhp ﬁ(%o 2A%w meter

1 ONn ur il aSS| n I ou
G118, ibresreatnsnt ik J61: @ U\ oM@ 352apreleraldy operating at a

?hm@re@@th Bf fPBQ‘h"m t@flﬁl@ﬁmecé}’trrd@'él P83 QA rwéﬁmty cell 154 that
erel e

e Sl 018 1900 o EbRIRcE ITOPS NG 155 gAGHEE ghfief Snereor

bis dgendetédab ﬁeelrrﬂetsﬂm mitthe didBibutor 140 Thel outfat gl of the

\Zlglistt/{ie@téggﬁﬁrlg ci)%@e@{é% |nct |§‘|v%ﬂgr°1f goe(ﬁ &I%@{)ﬁ%ﬁb?ﬁé distributor

sy60erpimianperthe; @trlbutpheMﬂ gand se hexnngioped via two parallel
db%ﬁdh‘ésttboé‘ dlE‘Pr‘?@utlo'nnvéIVé $orcéi§ﬁ‘nbu%hb vHI@r Y@taeéecong distribution

purift he treatnment nean distrib

tH@I%ohwn@famgréle&d@%aadt Hﬁesowm oﬂ% V&4 3 1t6|§e n other
TQMUdduhéhﬂsomm &nel @lamal yehksbubeimg mlcﬁswhg Ithe anumber of

i d
¢ ARRG S0R JRoardlR, PpERG o L8 pERu b2 e ViEded Bagh,point of
buaecrhay beeequppdd Mh\pmoehsmhgwantgldgbespecma to theadifammt uses
B’f QRL T Rr ?T%%Sobpé*' @attr‘?% iy tcﬂﬁrl['3‘utro?"\'131erL<:tn thé %tl‘:étzl64 of the

t Bissifyrput6ai s ppauwt@ﬁ t@otﬂ@ rem::uka@pﬁdpg)p 1069, on the Upstream
r 8Rigr %\altﬁbl E&bn@ﬁ%u@hsséﬂehéb %mahses MORRABENIN Bis preferred

i ndi cat ed etter " ure

c 8900 RNt m%acﬁhﬂaﬁtr' il AqiHebED A g%ﬂﬁam‘&#n #4d for showing

girfprrméﬂﬁmreléﬂ@% hiehtveewhist edistribute et b.a"&Pbe #gbe points. In an
ver I f t

seriiEmeguiiblsyBe KBS ot Potd 7t Al Srouliieth By, dtving of

r patercal eaad oflithe two ot onarke peuitembiusey they bighBthroughput mode

t ‘E@K(ﬂ's‘)&ﬁbrﬂ)@%nd the throughput is distributed to each of the points of use as
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In an alternative enbodi nent, a spring-|oaded check
val ve 121 is placed between the parallel branches and
the distribution solenoid valve 120. 10 An
alternative configuration of this kind is shown in
figure 3b. This kind of check val ve reduces the
t hroughput at the point of usélin the | ow t hr oughput
node of operation w thout degrading the throughput in
the other nodes of operation. Figure 4 is a diagram of
a systemsimlar to that represented in 15 figures 1
t a fAnctiorndii the Helzel loasees. t r eat nent nmeans are i ndi cat ed.
Accor di nghy, f ian_ |
106 incl u val@e Fc):bﬁt%l @@HB@%&\Q/ q‘,[,e%sre?%t%ﬁ%gtanﬁ n?éjrﬂory for
psewn@ada’@rﬂup@hed bystbe usa\canyiols s operatiparefthg system in the
OQsﬁ@&é idbltls 8f w@éﬁdt.%ﬂga&&fbea%m i JAiahl 9 the volumetric
cartz@ag , and a resistivity cell 154 that iIs
QR?rﬁt"?rbt al organic content (TOC) sensor 155

and the opidueé Swheioeesf a a@trmt@ronnecmemé dnidigionn|retsection. It
of. tthdIStrl ut or Jhe outl et 144 the

dPg'E”Pf 55T OYC 2B ”8%'nT1<§E‘?88 MEPReS ?PmengﬁJ gingj center by a

i bridge df41adbehendsdi 42,r 14utobe dhnesiad foathet rectrbeation loop 106

Ihats D18 JikherBr that H% €ARBCGIEY A4 thelt WaoRBEALith the two
ranche r|bu I on va ve for di

waeesllef br@cbeéohuacnrgiarre@mmbﬂdlmﬁrm theadigmptamot t%welprldge 141

162 shdshiyt THs%etHélrht H Slidkister HF4han&nd$ hat! Boé’ééféfe Wit the two

ane archltect
C Raralel Prrches TR AR s Brtierabi BantY @ instef dpe ends
pmaﬂc@opéra!é evmmhebecmwamgb@ iEpedferalyB o, use nmay

be equi pp t.h t

e 200 DO A LA e 0 ) e Bt o
dP& tubest prefetabhewithearounsidst diaéretef of Aenmi teterisune dhat they are
16Qyipics connected to the recirculation |oop 106 on the
upstream _30 side of the recirculation solenoid valve

130. Mor edbersystemt o $hgrryentioad Maybadyariageoy have its inlet

dicshhddbl it®n taak B td'asod diasdp @és@ll%sregl@éiof P orglePyd ftiuce the

A T e L R )

(or nore) ItLgxmrssmatheu’ssaylhgathebmrw dTom\rﬁoagons forwedreemts of the

a t e] -
* hrEaBhe T 8 BRetiBEq %B??%rwﬁ'?ba g5 e beeTleg in the
desttthabd@ aat d@p@aﬂhrmﬂhetswpgcﬁfrt giventier. as 11 a
function of the head | osses. A val ve contro
unit 156 having a user interface and a nmenory for
savi ng data supplied by the user controls the
operation of the systemin the various nodes of
operation descri bed above, in particular in the

vol unetric 5node of operation. Figure 5
shows a distributor 140 of the invention in section.

It conprises two symmetrical T-shaped nenbers
connected at their center by a bridge 141. The ends
142, 144 to be connected to the recirculation | oop 106
have a | arger diameter than the ends 143, 145 that
cooperate wth the two 10 parallel branches. In a
preferred enbodi nent, the dianmeter of the bridge 141
is slightly less than the di aneter of the ends that
cooperate with the two parallel branches. The latter

di aneter is preferably 6 nmand that of the ends that
cooperate with the recirculation loop is preferably 8
nm In this preferred enbodi nent, the two
paral | el branches consist of 15 PE tubes, preferably
wWth an inside dianeter of 4 nrmto ensure that they
are flexible.
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The system of the invention nmay advant ageously have
its inlet connected to a tank or to a loop via a
pressure regulator in order to reduce the supply
pressure from approxi mately 34.5 kPa to approxi mately
13.8 kPa. 20 It goes w thout saying that many

nodi fications or variants of the system shown and
descri bed above will be evident to the person skilled
in the art that do not depart Tromthe scope of the

i nvention. 12 CLAINMS 1. Water purification
systemincluding a purifiedeopajffs recircul ation |oop

i ncluding water treatnent neans and at | east one point
of use of purified 5 water, characterized in that the

tsyst tem i f 1ewhfmqmrmgéﬁbrasmtaﬁﬁmbmir@wmiﬁeam/atér ]grétﬁrculation
reat me rean Sal connect or 0 rising. a pyririe .

¢ IafRMeRIcuTE Bt et eans aug,oF Bt 0B ol s, ¥ purified
covatet eamicteizedy in othat f fhies tsysiginh eis  efjutppedt wite a connector

CUMESReEY By RAETEBRGHC Bk, 337 SESPLE lno: o purtes

I connecte e} $al T . A .
séiug intgteandhthreeznullets, rwherein said iatal is coaneci@d: direcily to a first

P 'oﬂgep@WﬂhBQhFé@o Lt?t?]éeﬁ ib&/f’% ?Tp\%ﬁaﬁd@?@?é?ﬁ b daM3nayibe E)SS Pﬁée raulically

sai connector, 1 | ereqof 1 s connected t

oGPneectsf tosaid firglapiperetmesnssald dnlshan lﬁa'étﬂ%@w&ifand to a

it $hifc{3prp@?ﬁawwg fwd tbﬁds %ﬂrTiﬁg'tﬁé blcrreé!twopt;uxmé bﬁ@a:iliFQ{om%etor, the
I n ans S miln u nag. ar e

oI e REETedTa sonnedied dBHBE arletna! Sgdhleatie/domeags and one

aoatlebwhesof is conridutedtdthe tesircolatioricoplipstream of the treatment

c g ' _ Cfieati .
IR e o inciRG WAL BRI LR OO Ay at e
t §oimief useiandaretdonnerissifoitse athefuwosutisthet thereannastar.
first outbetygfert B@riﬁiﬁ\ﬁbﬁesy&@ﬂﬁ%s&dmg{/\g@télainﬁ01,t Merein the
inlet by said first pipe. i 3. ter

pOHilet € meo#\g%pewgetgartaithﬁ refifquatianlogpds Anogietigher than
C|said1ﬂirt3t oMﬂI‘sﬁrcffitlﬁkE:- device @Pb?@ﬁirdﬂ%ﬁ}t}h@ﬁﬂ&td{y §did first pipe.
connect or wo..naral | e e :
connect ed3t yV?F% %‘Z‘E?ﬁ%ﬁ gﬁtgﬂnggzgc{{a% %%trgsﬁl%{nehor to claim
p@i miserdowitsisr equipped; ldewnstreanpof ithe ceannectareavith dwd parallel
C%@q&h%%efh%?%ré‘tcohﬁgcfé‘a' {4 tHY ré@r%u'ation Igop Va% o, Eﬁﬁeﬁént points
purification systemaccording to clarm 3, erein the "

t @ewpstrapmerf theamales pusliertianogenns angtcampe toggtaer gk thg point of
s@kenoi d distribution valve 25 enabling purified

water to pe,distributed at the point.of, use. through

i ter orta okt aufbstof byt BeaMing o &g 3 fgFEintne two
ppardliet dranchesy sorme togetiveti atgtheointgtadfina Sotendld distebetion valve
t?ﬂab"@q Eﬁfiﬁéd(ji Glatdf N0 SRstGNBd L AYRE DRfintHs L}slé?ghr'&gﬁhafilter or
of & sof énoi d di‘stribufion valve enabling purifie
watralishingeartiidger i but ed at the point of use, through a

30fi | ter mrngtdobisitafiensstdrh ddeording to claim $.or \YatiHerein the

gg&h];@:r%hélpgrqﬂg%g%g Ot[)%éﬁ\%rtaot ’&leaﬁnmetlbf \ghgchIeelngids 3=s?ribution

[
valve enabling purified water to be distributed at the point of use, through a

filter or a polishing cartridge.
6. Water purification system according to claim 1, wherein said
connector is H-shaped.





