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1 Water purification system and nethod The present

i nvention consists in a water purification system
More precisely, the present invention consists in a
wat er purification systemof the 5 type equipped with
a purified water recircul ation | oop. The present
invention also relates to a Water purification nmethod
using this system Many applications require the use
of ultrapure water, in particular in biological and
chem cal analysis | aboratories. Water purification
systens have been Wetdrgngificatoon sydtempandpmethodl 0
Dependi ng on the volunmes of water that these
applications require, the purification systens are
required Fbednrgsentbm@tmrwnsajs Wmeeavatar purikeation system. More

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

nmuch | ess eat nent capacities,

ebi® %W@P?%’@”h? @erepl Wﬁ%d@ﬁ'ﬁ%&i'at'om\;@e pre@egbmé/entlon

capesSeldtes tcSawgsglarrﬂcduandﬁéthmarusmgomgyﬂém ned
vol une of pur i t her ef

penef | ot aMary Bpgs s Bl R Les aRran Ep YAt i Ragieutar in
abgileginahariduoeemicahainaly sik éaluatoriesi Mdgateb pugichtioo systems have

wgggwesﬁjag fg,LLﬂlé Egr ot he given vol ume. These

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

Jipsd |cat|dW'é§/I§té‘rﬁ§'pér@mrécﬁm*éc§ t@%lbltrﬂbutezcbuﬁﬁ@dp{‘/\/étéreﬁ’t their

|stheref re to urification

L TANIBU HeSiriul TEATOnBto B MO BRRS YT TRl ghe than their

atnaaumam Meatiheattaapacities) wrgkpeh, sormetimesaaplz rilo throughput.
ont | C SS|

d qrg?% %%Iﬂgfcagésq rﬁé%tsggryptg) cfpllvgﬁlatprq?%%swmed volume of

fpurlmmter 2Bdt i Iadlhmefomdoamﬁe:rallt@vbe gbleato automate the

C AR RS ?@ngilveﬁ Q/omn% Wi fij? tﬂ?%”dsfef e, N@BBﬁ%ed to monitor the

aut onat | ca vol unetric no Fég
célingi of thg W%NOW%JB@S%@%I@F'P%KM rewghrakt aifpthis kind of

t @yétbhi causeC MU Tof prbblehR®s, SR pBrtidula \AatePs@drditide problems,
est possi bl e m{ler qual ity regardless of the

s& &ym ISGASEIERYt i on and” at any time, in
parti cul alhe 3probteen isatherefoss tootledigrera dvaten pafrifichtion system

sgggptedmgs réclel%d‘ll solutions to this technical problem
They general |y provide water

purificatt tm d§}r$btdﬁsptdf6wp’lr wetargataa e mum degatamenatheughput,
Lﬁt?féia‘?rﬂolétto ANe dPtathePYs BlickY & pbdipwater to be
- 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



10

15

20

25

30

35

having at |east one purified water point of use
outl et, and punping neans and 35 water purification
neans di sposed in the | oop respectively downstream 2
(relative to the water circulation direction) of the
inlet point and upstreamof the at |east one outl et
point. The recirculation | oop&design is an effective
way to circulate water permanently in the system
avoi ding problens |inked to stagnation of the water,
and enabling the user to obtain purified water at the
5 (netative tof theswater cncyldtiomedirekstibny oF thpe iirdet point taypleupdtream of

S%ﬁ‘% Sme%fst Bﬁéﬁdﬂbp gofn? C'I'rgéjféc@u A?fofﬂﬁ’?)ﬁesw én gﬁé&ﬁ/e way

er at
ot |C¢rpuu@<tﬁ matahcne@rmaneatly fi@ thecsy&t@natavgtdlm@moblems linked to

AGHRYn@tiBAof thé Rates ea"nocétﬁ‘atﬂir@t trh'ebth’ée? tBWBthinSSLRIEWale? at the

the point of use ei'ther at a high 't hroughput” or at a
IBWW@FH&%@E@FYQWQ he same 10 tine as maintaining a

% gnst ?nt Al ?{Wt tpilmbmegh tygee oV\@tygterTﬁ)LdjtfltﬁlsC aah:jomcmew three-way
| e val ve | ca [ QV

Aottt Hatds i belaad i e FaRg % e BlkiePodft andror
pteetie examcnkationdoopreAcdardinigey, thy pseotalprdisiribahet puriteer water to
pﬁﬁé éblﬁﬂ)f SHRLESR & P\FICJ f&%gﬂfép ?q{yw%rcﬁ‘,lg[hﬁut at the same

en0|d va

nEMeeds m%mtaww a pongtan) flede%thhawwtar ﬁ@mfﬂf@tm rBRRIS.
((';'O) fl S‘Q’;I'ﬁ%t ﬂ/peTBF galvel @élﬁg\%éiﬁunéfele nﬁ?%"rﬂrﬂacﬁs%rgpﬁjeuéﬁrautomatlc

SRR OAB T THED BHESSPT PV SdO P LSt | ng. t he
di stri but A_notrtdnlrtppl@hjﬁ_tﬁinor@rremmpmmcamnlsilsmm dhtludes at the
oper,at i 0 i.C e n :
oPEIE! B e ek yaTBs e Syl R aritn A aemyally closed
vEaNGe flowmatiy eand a hormaltyygrerofNQ pflow pegh.cost |y,  bul ky
and conpl ¢x;g éé‘lgﬁal'dsvélééeenékf@s Yﬁ’% Wget 1t Cdellve %recljetermlned

di stribution oses ver ast c ﬁ
r ¥eluns)| autraiatisaly.t .a&ihovgh wﬁeou'i dhei @Qﬁﬁ@ '%o@ﬁ tadpesting  the

oﬁ,gtmtmltﬁﬁgugﬂpﬁ,tresponse time and the inertia of the

del | ver edonessalufidyeiid gtaf fhetinhy i W hEETumodg,psin an
t bectiomdgretieallys om_atrotbéd tpropo(tionaimhele-way vtalvef Howesver, this
QP}sF{gr rog \%éf\?«? IngC%:ﬂlygrbLﬁlr#é’n lﬁf%&ﬂ{p&%@ Ilﬁd?r'?s case, the volumetric

I'on val'v
t ﬂiﬁtr\}mnom‘n@d@urﬂpows\/é vendfast Qbamg@fﬂoﬁa’tﬂ@de@m@l@latlon position to

V"FHé’ l|s‘tr"bdt|"8>% ch?sﬁ"tHdrF H{“ ﬁHel Qélvéo% reEBbﬁs@%ﬁjfél Sﬁd tRE inSrRE of the

distribute purl ter sel ect ed

t H?UQ@?{S‘G’F'O&‘!”QW@ %%‘r'ﬁaqy ?féhﬁé’O}FHF%QSI'Yﬁ’rﬁQ a const ant

Moreover, all three-way valves rule out the simultaneous use of two
(or more) points of use.

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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flowin the filter neans, unused water being

recircul ated via the check valve. 1In this system in

the case of an on/off type sol enoid val ve sol ution,

the user can distribute a predeterm ned vol une
automatically (volunetric node). In the case of a

di stribution punp equi pped Wi th a vari abl e speed

notor, distribution 35 with any throughput is possible

but leads to a variation of the flowin the water 3
treatnment nmeans. This latter solution therefore caters

f treatmetl meahs.i Thistater slolutmpethatefore eatersefioe aredumetric mode of

. f thi i .

SR 00D e B S BB o
deguippedgvitma pet.i cular in the 5 docunent

W98/ 0528F¢ EBgv@r%be@f%)fﬂeﬁ]hii§ HORFiILRY F¥Sh&Mkular in the

equi pped W(éh a_tw-way valve and a prel oaded chec
Vgp%ﬁpgt ¥8/PReSfbad | oss induced in the filter at
tPe ﬁOi ltnt Thté pt@?leﬁmﬁ wikte thigxiyenot @?ﬁb""eﬁ’b”ﬂ‘m@wwé two-way
0 e treatment_ means . Ry .cau e _check val ve. .
oyalveand SPIURPAeTERSR: ALY sl The, NBal 16 intBces il B fiter at
r éw2 point af uss at tepmieginpas dragimeatthroughpdgfdde tgatrhent means
f |, U i :
G0, PHERY dnS ek, AL NET ofcH] 4ref sHBY-SBHE G e water in the
sj}%ﬁl@hﬂiatioﬂ lop ¢9 pPass$ éhrp_elgh n&a_d@gradm e penferdnaracedf the system
| EfRe RGofle WaRILRoN AT METGRerL P Dis IR, Snsgdtom, in
P FRAIEHHFIRD] TORE o 1o HIEIREL VHBRIS o BRI GlRRnat e calibration
d?ofésrsiub@toif tine \cabule vag@ns;vhicrﬁnmf ihaw e itmtmbn}s rrteﬁms remain
al | evi these vant , a t
" RS P RSB PERR SRen R e tnd B EfBh ValV% opens.
conpri si nfha invarntied avasde atlediatecineseidisadveotagasppl i ed
at one poj . ' ot
pur 1 e ATShasct ¥ She hERBon Bropeqe & etk Bfication system
oFORRESINgUR iCtased WRleE reciFyIatian Ieep bpied St ipeprripl by a water
MRAGswRR G et ©rbdpalifid ahd PaviAHY dBaas oHe dlstIgomi of use of the
res cél vaglry dﬁgﬂét ream of. the inlet point ar&ﬂ i cat
LROes weler apyldUdper GAPrishie RTPEG 1BERAS , aTchwalgs purification
watezmsfdrothedioop cespectivety ddwisstegaemof she oitetr@uinteand epstream of
' hd %"fltleé%t bﬂ{é'éiﬂ%? p:scm iR e{‘v%?é?tﬂa&ﬁ!aﬁﬁe%ﬂoh Hich }S/stem is
val've on the Toop upstream o € punpi ng  heans, and’-
aCBé@@mnaedlméhatpfstnrcb@iesdmtlh@emncjoemgtal_vgae poi nt  of
use outl el 5 figst NN tHA D! U tidah® 8 he! BHRBINgAeans, and
proposes to use two two-way valves, wth one~of them
in the recPriQRCRE Ve sHSIream af Hie ahidfast angl point of use outlet

baelntpressure

Thus the present invention proposes to use two two-way valves,
with one of them in the recirculation loop, with no additional back-pressure
device (for example a preloaded check valve), and the other on the
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
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device (for exanple a prel oaded check valve), and the
other on the downstream side of the outlet fromthe
treatment neans, and used to 30 distribute purified
wat er. According to preferred features of the

i nvention, which may where gfllcable be conbi ned: -
the two valves are solenoid vatves of the type with
two normally closed (NC) flow paths; 35 - the system
further conprises a control unit for the valves that 4
includes a user interface; - the valve control unit

f undlunairs aumprrih&&éacma menory for saving data supplied

by a user; - vé\%"&%ﬁﬁ[gl @Hﬁ 'erH?e?tdo%brféé%tﬂﬂoeﬁ%@rf'o?gawﬂg data

hydraul i ¢’ conne bu
merppligciby grusgrhydraulic circuit including a purified

fluid inlekeapstet rHLﬁﬁlCQHérI\ %Iy§tent1 %nhé}lls%s af h)t/c!ﬂ%ullc connector

connector i s conn di rect the first” out
bPTENIRG eed'atﬁ'augvrs%de%f%qﬂ frer @ B ethmic e ADg .ec%wn'fg@d fluid
t miéthand itiree outiges thetinkef 38é Connkeétor andorpéctetiidirictly to the
avin

PR SLABTBy et fid & SURFLANE B0 htRag BB AR EElP o e frs
ppipe betvidam saigsinéeh arminseaids st toublepandl foeb thirdipeshaving two

t Baks f@ﬁdﬂﬁg'&ﬁ?ﬁf@?ﬁwg%‘ﬂﬂéh’&qﬁg%g hydrauli c

connec par a €s are nmade from
t her nopl asthecwaigr mrlap@tlorsa\cqie@scqmwwsﬁw%mralIel branches that

Pﬁézﬁt?gﬁm%%éﬂg?m@ftthémyﬁﬁ“ﬁﬁmﬁﬁgr 0 s

of 'the 15 e oue PRl 4l EaIChEbRIE Gade (N dHeREoR pSIC materials
osgﬂh lal [:Ioh@tlﬁ)geﬁé pcaj/pmpylleablwqaolyftenamlmrbemywneval ve,

an cl osli n \'% a I,S | |

Ve ve, to! e dBFeRCARoLEs 67a BB Wb )P Bygrem of the

tabavmhndnﬁmhscompnmﬁithg siepsr of eoparing etheufiest wélve, called

t P%bf'cwagﬁw \ﬁa’lve V‘éHch dgﬁ?q W%?é&orﬂ%gga%%db&sﬁlbutlon valve, to

of e%ﬁ%‘}ﬁtﬂ §llithe watersiyeaed rbé/cth?érlﬂaémﬁﬁhm@QWe and

openi ng  ABEordifP it pretbired féﬁb?@oﬂtk@t FanHﬁd)rﬁ)ﬂNN@thﬁay where
to dléstrl ute t hroughput ; -

¢ feplis sfcoefb?s %g}ﬁ?m“%wgwtt%?r GBRRTISER ot on val v
and openi athe lseepsseflc openingl tihe, firstabl eetidiutdtionbwdlverand opening

?A gecr:cs)nod{/gl%' géd fed & g{rlbu'tlgﬁl ViRl &%tr%uli]é %nrlfled 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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25 throughput; - a step of capturing a value for the
volunme 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
automatically distributing the entered vol une of

water, a fast change froma rédcircul ati on node to a 30

di stribution node bei ng obtai ned by instantaneously

opening the distribution valve and closing the
recirculation valve. It is preferable if tw two-way

on/ of f typhisntecnmidal sdlotberd riéEds al ohenoeqliremtards farea water

uﬁ%f&eﬂﬁ:&%@erﬁ%&ﬁﬁ%‘%é% a? t?ar\]rﬁtg m«gggip%%)%iég?design
et isorcanopundeagy tto usssand gedsyetemaintgde lof particular, it offers
OBEé?étioﬂﬂn Yhe EHF@eﬁ‘ﬁ(éd&%es’i:nb’éH'a%dv@Chm cal solution

neets all the requirenents fo avvater Purlflcatlon

syst em neht F%&F'@Hlﬁ?@”dpoﬂﬁe'%%@ﬂ NeerecdcyiadpBsiatye & open
d@_ﬁdtghe cﬁdﬁr&butlm wOéIFHmI@se?aﬁ?ter)s h@ﬁdl@fﬂbL@@@bytﬂ@e system the
mai ptain cular, it o

¢ Al ¥Blves Baltll Hsy” Gantedtienfil aleWALs <ing the reatment
nmowEnsiie rediraciated ¢o trextreatmerttinoeansaviadhe $ecmpnmatmmlalve

the distr |rPHLé W%Yﬁﬂoﬁgpgﬁt Blsﬂ'f‘&ﬂron"‘ﬁbafe ﬂ@bgut equivalent or

di stri buted outl et v
cklesedo acﬁr@@mﬁefﬁte» boiﬂ Val\mﬁ &@re ppanite @lﬁt%@itﬁr%ﬁlﬁﬁ nyater at a

nﬁﬁﬁ‘%ﬁolﬁlgit‘]ﬁ@t' érﬁ’dﬂ@t’&qrd.l%té rﬂﬁe réPalnRAtn ‘Bf?@?écﬂ‘ﬁu?atfo‘ﬁeloop The
recircul at|

PRI b e ale (ARG iRt TS GUAUSHEARS 6rfungtionpbie design
t and tide speticres ofahe )disthiotitiorvahy e@cnzwbt@nq:npé@

oot roul ol BlaE e Rl E s Pruti S i 8PP ndtB G to the
Themimaldpraughpnat givenhley thee distijrusivaceiemphabeirecirculation valve is
dbﬁatsbhk%ﬁoe&é ﬁisﬂ’éf&igﬁt\t}é?vrb o ob@ﬁ ﬂ@él?&ﬂaﬁlcﬂ{‘% ﬁ@%ngeer possible

sections o Clrcu
| ANl traaied wat@ugr%iiﬂb@hegtwa Ehﬁ dighibvsiae velver oughput

equal to th%lly1151e”l@&?tﬁ&ionﬁ6]h§ﬂkﬂh@ﬂthé§bfé@?b thHehﬁvo valves, with
on val ve i.s

t | at
ahaw Ves EFqssﬁ%Hao C,:églﬁ & 0%@89@5&%@@ Tamely
nan! ey grositimss impde  vatid traéldlsmbatlml puaherstopped and the water

£ SERHON s oSl BHRU A BB BBt Rl ves T
wi th bot hhiganode igluseedos Bysietmamatiengncs;ifer @xample replacing

f%Hh‘ian@HQeonﬁeQ\%%@ttréé’t%erﬂ%@ér}é 20 an idle position

nmode wth the distribution ped and the water

treat ment AGFFPFQ'QQ)FPp? & %ﬂeVeFjsfSﬁ %@fﬁrﬂ%fﬂV@ﬁ‘Eo'ﬂoWth@ By where

Udpplicable 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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This node is used for system nmai ntenance, for exanple
replaci ng conponents of the water treatnent neans.
According to a preferred feature of the invention,

whi ch may where 25 applicable be conmbined with

ot hers, the solenoid valve control systemmy have a

vol umetric automatic node for &istributing a precise

preset quantity of water that successively conbi nes

the recircul ati on node and then the high throughput

node. In this volunetric node of operation, a fast

cbpstgm fanamhasea padfied Ulwad i infetnmade thoed hautlets, the inlet being

dbéhﬁé&&{j 8[@ ?c?a gut"laétrﬁ?%@(hr’g@%?tﬂf&t?%%éﬂpe e?FQ:I a second

Ion va
r etner P@Qm@hydrau}laakhecorrmﬁ@ed $a Hisi finsk Eh‘?etbfé%ﬁﬂmmt and said

aRest iR fdRd td % tHfrd‘d‘]&a MayiRg thB dridR fb?rﬁin'gCtHle%thQr”tWH)S@tlets of

before changing to the volumetric distribution node,
EOMRBELT ons belng controll ed automatically by the

syst em AAseseity & peferred féMerenveiie PReptiGRosBiBhanay where
rr% €U|IC conneﬁtor 35 that forns a distributor or

b(]JePSr E}%ﬁjaullc circuit of a fluid
puri fi cat tre leydrayist eonraatiornas synpuetridat gipfeiwdarkl compsnent;

and three gk h%%splp% if‘fahi S g %tl@?'s@?trorf%ﬂ%ﬂ%f' ?ﬁaﬁ'lt%elﬁ tysectlon

to a first ou pl pe a

sé@dﬁ'ﬂe SE@W%@ the tW9dMi§IS @fdhwhlé@ﬁhp@c@r@cﬂlif@ entie

fi (rjsi pi pﬂqr@h\’&%dscﬁjﬂét sBLRInPHAhE dirét pipé bﬁéﬁ ﬁ@b’éttbﬁﬁally equal

and to a.third p ends formng the o

ERoraspetire opfet SsRfinaS oh RbESPae cor di gt o

pr ef er r ed- freasedtios @fﬂhé%cbﬂdﬁ:ﬂfu% (mlelswnrna)h omeyuahtertte section

the hydraulic connector is a

%!-Peet’?"g@&“?eg OE@%Pgﬁrg%%onent - the first pipe has

an out | et Thecinventionafurthert helatés stoi rd evateecpuohicatoh system

aﬂ'ﬂ: %ﬁ]ﬁﬁ; %eﬁlﬁﬂlﬁgbs\/\/é ert rle%lrEl‘ﬁ‘@t@Htl&L?fs ﬁ’](ﬂhdlﬁ@%ét&i’ fr@?{%ﬁ% means

trons o
f ARdiat jpase oae&%mwt%ﬁtqfaqwgﬂeeqwﬁr the Syeleprleingeduipped with

Oétddﬁheéﬂﬁtds%cﬂbe@ R®ol8idotrdtream of thBere@ehPmedhs, the inlet

oreradir bredgiacio i€ aulel of sed BRarhen rRganva PoR outet

fwhermf rsecatescted t@ ‘e eecipmulatfanc ddopomipsirea@of the treatment

; % Udi ng %&#Hjﬂl (ncmrﬁ{\?{) Igg?&”erl %Ver?#He%ntlhapepme together at the
pepint cbtisegadatre pannected tadie othetrrhwomltemfﬁéem@nnector

equi pped hi oyt CONRAKS IRNvi@S cBRAGEERER #ROVBcirculation loop is
downstream of the treatnent nmeans, the inlet
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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whereof is connected to the outlet of said treatnent

nmeans and one outlet 20 whereof is connected to the
recircul ation | oop upstreamof the treatnent neans,

the systemincluding two parallel branches that cone
together at the point of use and are connected to the
other two outlets of the connéctor. The outlet of the

devi ce connected to the recirculation loop is

preferably an outlet other than said first outlet of

the device connected directly 25 to the inlet by said
ficrcqiviaitlpemeféttampditimgu dfdhalh-l-aldarmd digedugoraspect of the

i nvention [ I e [

with ot he'rnsvfﬂl e/rﬁ ﬁ{bﬁgﬁﬁ %'Jf’t’ tctﬁg s'\r/(?:al?gnre%ﬂ?l %ﬁ%nac#se ,S have
ddﬁ%emtefuﬁcmn& a@chdmet@ttbe resprctiverstatiesaanfitoa regisilaation valve

| an8qms B%%%dﬂdnr\/al\'}é"@eé)&fb@d @éod%r anches that are

connected to the recircul ation

di ff erent B%‘Prﬁ!rl:g YoWnHS BEGIPEE tef@g%mﬁntpﬂjrth?l'@‘é?ntm in the
meediEuENidNCIPBEe, m@ﬂtth@rre@trcmbﬁom Natle &f opdre apai the d@ibtribution

t ngvpocgcorcgg\ggﬂ{lgeg §B e{l,eequé]rg 8[13'@[) i {rwgqrtaéheq révr%rs]bliti(r)u[:}’relative
cpmrreerr af trendistyibautorHn & sgmeldouttiit sthel twat para(ler branches behave

IR o GRcoriderl PEpTERLf A, dRelsp Ay B EFTERRAR Jower than

ethalr pﬁgtf@ormalﬁmrwr%ﬂatt% lpepi rihe dbrasighput | @foghei gecondary

t P&:lﬁ&%t@ﬂ I@@btl’soé‘ f@ﬁctfoﬁ%ﬁh%‘”@@@r%e%séfrﬂh@uéh@frrbu'(& and of the
odi,nment, the two parallel branches

h§§%° aefjﬁ'é’ldéﬂlt'“cfﬂmtl ons according to the respective
states ofirt the ro&CtHrougi&rout(msmaUum nesdk, tdugh valves are open and

5 BB BB Sy, HEREA B v
r poiifiediMatérote hedeointvbnse hehe ecopatibatdf cyvateakdwenbuied relative
oﬁfhd%%tér%%:ﬁbﬂéfégbiﬁtlh %rt y %N&Igﬁl Rd. se%ﬁ&ﬁ“b? ehOlvater pipes

| Bl paicols sy tive Geamel ! de H SRS COTPeTead

outlet, t hﬁtﬁéﬂﬁlgﬁ&hﬂidgﬂpubHﬁ;'tmilﬁfbnbmbééethel M@?pérallel branches

BEBRORINR SRS Y B SRR PR B i ofuse

reci r cul aPravidihgapo ﬁbmllehbmmirqestdaés hbe changadarany way the

{ ﬁgé{?ﬁlﬁ@e}r%ﬁ% lp? grﬁe d%%t@r‘%%te' |ﬂUer9t C{ﬁ @ﬂn%@grﬁlvé@ fhf the modes

assocl
cideseiiked #povene | ow t hr oughput di stri but| on node, both

val ves ar RoRpahiaf piefdirddRritiinbel oPRIENERAS K8t limited

I i ke a sin ranc each delivers puri f

wift e vge Pﬁé‘nd?hsﬁ‘?%@ rl)(gEaU"WFé’r}S‘leGk%r @n@,tp (tﬂe \%@‘Lﬂ?ry covers all
divatiamteuthad wiltlbat eviglent 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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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 conponent. In the high

t hroughput distribution node, the two parall el

branches behave |ike a single branch and deliver

purified water to the point of8 use. 20 Providing two
paral | el branches does not change in any way the

overal |l operation of the systemof the invention with

two valves in the nodes described above. Note that

t forsdiptribLéng euliréietodatee @t cohighhttroughent.i bnsormeraggplications it is
I i u £

C\g%é C?al ttooprtogfate éﬂﬁ%bleae?tlfhé&%@g@r H}’sqrrllﬁlwrigzgurlﬂed wa%er at the
t paintvéfl useelnethisieefared ﬁmmv@hrﬁent dkiel steerture witd twe parallel
U BRdnpeR! 6f o Ei?@(eﬁﬁ%'f QHeV‘fnR/BnﬂdY‘P i9gIbifdd lP)‘&/"J‘U&F\@BtV\(/jlo parallel

wher eof the I nci pl es and advantages are descr

ABEAEhegn sy are. APIaTAPl [Rb Gt A o clE: &t PEhalbSs and are

apedtetaty Wf esuffididniiyvemadatrineter bo ampaes ten abdired Mexibility to
u e of .branches eac

iR ot R e PEt oh UL g laTRisT toaglow the
t destiudionbofanoties watebiah due n2od pemhiyreughpUPk)g the two branches
PQ| YR Iugr (PP) and pol ytetrafl uoroethylene (PTFE)
are par arly suitable materials for fabricating
pi pes for Featutes andngdvaniepes «f Ret svention wid empegefrom the

ﬁgc\!j\eb\?\gﬁsg EB@éfg%IFBF;]tcﬁrdr% ém@balrﬁ&itgﬁg\/ﬁlﬁerﬁ'cﬁ%ﬂ% nﬁ”\%ntlon given by
R G il SR e et BTG SHOPlS R i pUeTTPERS o the
wappendéd drawigs tihmdnighput . I n sone applications it is
benefici al .. ide. exd bl Lan.

di stributi ﬂé&ﬁﬁﬁﬁ iaeg'q%é%rbr&a%) P?ﬁ%%;nﬁig‘%’ﬁﬁ‘loggt’ﬁ%ﬁe‘.’f ?r?yStem of
t Hisinyesfien ined recitoodAtiopmmedehe structure with two

paral | el g&récﬁ‘% LB a@ra%}ﬁsc%feénp?%fe?r%%l LKA & 61fa system of

exp loited usi n nches t hat

p ht_er Ewvaptign Fh@higfh&h&ughnyrhOperaitngFmOﬂ%es and are

IOT ef er abI yﬂ@uressléfé élcﬁégﬂa‘:‘n ol ﬂ)reﬁ’ér?é@bﬁrbddpméﬁp@f b system of
redflex them at, the sane tine as

It
b TG BRI 7 (PO DR PSRRI ES: o ai | ow t he
di stri but i figuref 3tpsihows ed/ananeof tie figuee Baxpratemed embodiment;

Lhroughpul gl @ WNe 4 ¥9ablaml eies vaBlbft ol 3RE XY ié’erpmsrlné%é/vn in the

Feat ures an advanta es I nven
fpmﬁetow@ﬂ@wesmdw@tlagémM/@terdreaifnemm@ﬂsoandent of a

system of f‘grq‘@re' 5vend U%r&hvﬁfna %dré@b& chnrﬁédté‘rsqﬂf@tdc\‘:érdlng to
and non-linTting exanpl™e and w reference to
the invention formlng a dlstrlbutor or manlfold
As seen in figures 1 to 3 in particular, a water purification system
100 of the invention includes a water supply point 101 for supplying the
system with water to be purified via a solenoid valve 110 and a recirculation
loop 1086, a first portion whereof includes a pump 103, a flow 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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appended drawi ngs, in which: - figure 1 is a diagram

of a preferred enbodi nent of a systemof 15 the

invention in a recirculation node; - figure 2 is a

di agram of a preferred enbodi nent of a systemof the
invention in a high throughput operating node; -

figure 3a is a diagramof a prferred enbodi ment of a
systemof the invention in a |ow throughput operating
node; 20 - figure 3b shows a variant of the figure 3a
preferred enbodinent; - figure 4 is a diagramof a
vendardpposité hiee siysitieatos Hetl@nat thet imést gfr 2 cestiibgtidn goleesid valve

' tf%bcfQF H@glﬁﬁlﬂpvﬁ}rﬁlegﬁ\ﬁ&@ 5 We ﬁgf?ﬁ‘%f u%dl 0'2C ggﬂgfaﬂgﬁna a filter

| ¢_ conhect or
tﬁ@7|0rﬁ\aefml$mﬂ9f06rtﬁﬁgg a distributor or manifold. 25 As

seenfl n fTrgé”fF?ﬁ?srﬂné oor3 bﬂstﬂ d:é?rtﬁd@”et gr? fanal purification

purificatjon e inyentjon includes a

Laper i i e dbrent Ueet 10,0 e w E%Ry?%ﬂ e systemwith

WEbErg tr@dtb@tldwm fihedevélaoh p?ﬁd@h@l dn&%u/c&eésle& abftathed in the
reo

| Renfie w2ie Bn 8t i B -brlicn it g HiloBR s plqced in the
npahushﬂ@@aandga second portion whereof includes a

di stri butIﬁ’cgr ereﬁgcm'd‘foér%ol:?’ﬂecﬁ’tgﬂg)‘{&%dc&ﬁt%‘%% in the purified

separate said recircul a
f weder, é@ﬂﬁ@@i){m Pactivaled grgbemare placed dy heapelishing eartridge.

ang : Eg ﬁ???&%%lﬁ@@h@%&éﬁ@fﬁ%fggﬁ?t }/grty W RPkEAtration of
bR e 05 it sy RO Bt PEaIFSRISHIDING (e praserlaes i liauid
t bhrdrhaitsgrapmyt ispecific thergedymtmalst Imendemrrar@et agsirigtOcharged

- BepEC b RGBT 51 5 r?ﬁ%%ﬁ?%f?& HEtchg e polishing

t hartridgere toget her at their ends opposite the

di stri but egu\%q sTFod\fsht%e' é&%l@ﬁm& vaﬁ/ed1ﬁ 6?@?‘ gr’ﬂhe solen0|d valve

sol enoi d for stri b er. o
t A0 p@pﬁ@d,okh%epqmonﬁé}@émaymb«ﬂhae@ tm |tfﬂ%rlettqr@7 Q aad c",

f'rél%p%&'tlvgyca(é rd dgsult Tde this NG ifigugatisin RS r%hlvag/es the system
cartrid rovi des final puri ati o
¢ RecEtes & B restediefniade i P st caar ReBpt sbibuted by the
r sgistetri, @mdi so alénd eratdr lebvipyribg ereatmadt meahs amsses through the
gagtjrt%ﬂﬁp 1|46I f&?ﬁjggbzﬁé r?ﬁré’t‘ﬁét?&ﬂ sﬁl%nld é’[ 8 \)eI T1§6 YH tﬂt]]IS case,
pbetausa @fctet H-shrped-slesign @tﬂutba dnstrdmt@rndé@r ithe two parallel
dbBiRHMERr Betlsat @lsNgdsédbrida®y REEIELISEoN 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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10 water, specific types of activated carbon are

pl aced in the polishing cartridge. For other

appl i cations necessitating a very |ow concentration of
boron or silica or heavy netals or organics disturbing

the base-lines in liquid chronatography, specific

charged materials (ion exchan$@ resins, charged

fibers, synthetic carbons, Cl8 grafted naterials) are
placed in the polishing 15 cartridge. Figure 1 shows

the sol enoid val ve 130 open and the sol enoid val ve

120 cl oseEigW@&esrmmé theosameesysterayintznlaw étrobghpiitedistribution

tﬁ{c}o%r SA &Drdﬁ ﬂ/ tﬁe' Fet{lr%ﬁ%@%b gﬁ!:ly%lsf?ﬁauﬂ?ﬁe\%{/és (gr{a open, as

1< conr |gur

i ndiecried @mth@wté@n”@w indlig,figure. Inghisi CfaS@dtW@tw;q pa@llﬂbbranches
dibgitddimy iR AMe LS BOtGY $46 et AR @ Singhe pPred@ and deliver

| eavl.ng the treatnment neans passes throug

t he
dPytitiedaier 1aghe Poief 6f Nsﬁhﬁ'ar@‘@l ?%'Gﬂﬁ'ldl Mﬁ'V§oi%?1o'inéPSt of the

valrfied 3Riter BeibdirscicRtdtied directy setref sdlbgoithaiapes0 via the loop
d g'hgn of the distributor 140, the two parall el

thes behave as a secondary recirculation | oop and
a porti onlroéntditerngtivel émbddimaerdr apsrgigilpatied angicktyatve 121 is

dka%cfeﬁbdgt\?/[eer]r‘%@ ip%{ghe\(%Fér?tﬁletsoaﬁchﬁeoﬁEmbluﬁbr\)é?gernoid valve 120.

anches 1 n 110 ensure circu T
¢ Rer eitemativie congvrajent oiisKinG e Spaw fin diglac . This kind of
b@h@ék §§|mblr§uu§§§ ltthéefrg?lg quﬁat?clthéﬁg tl &méeomhb%wh@oughput
e of ogaraien withou, dRgEng voiehitroHie; sfier Bgdes of

apfedalidn. respectively, indicate that the systemis

:)rgg(raatl ngﬂ%ugé hf 'aggﬁpg’qq‘ﬂté}mgglspe%rs%]ﬁérr %;‘r%%tor[?epresented in
t figatasehto &san/shm:ﬁ@he wajestreatmarddneans hee jpolicateaf Acsadingly,
1Q2ﬂr¥f J‘tBﬁ o?%%@%&ﬁculé/t%nvl%oézﬂm Fn'&f%d” F)thpaid)iinb flow meter

| enol val v % con
oﬂ Othe setearment HNedS13@ AN Iqr@@ 6521 mr%fekamﬂ opasating at a

pWa@bIe?igttbbﬁﬂ'SB?ﬁn baehﬁréﬁmgl ¢é‘fﬁlc@e$15&|eﬁ1cbé aéﬁﬁtlvﬁyhééll 154 that
oW I

f
DI Sl bttt 6oame capRbTATOR) seiSen TS aly' i ayfifLwhereof
3_&3 sbomected etosteeirggts 1 42ndfntha distriuboroddgdplihe outlet 144 of the
g!d?s;tﬁﬂngw 49 igocf%%neéfe%ofndw@'v%riah{‘?o Eﬁ& 'ir{l&%ﬁ%h?ﬂne?rb‘?stributor
Istripution val'ves are open, as I ndicateéed "he
| 460ersimiar ite thisi slistrikuiee. 140, amd saleasegnnasted wia two parallel
p%FéHdh%'s teré‘e%ﬁ‘r‘?&tloﬁu\t@% RS auéﬁmuhg v?ét%F ko Qt’é&fon@i"&stnbutlon

behave e asin branch ver uri
WBPEY RBETH IR (G2 A58 1S waleil b 4% ANk 1bg, In other
n@ﬁtbd@lfméht% Lmnﬁg fth@dsa{méeérdhﬂe@wwé emjtrmk@émb the number of
di |rs ri ter and r%l('?ere?clJr%nc%J pom?s 0 u%:e3 Omélyll %et Ié‘r?wsagé’d 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
information relating to the water distributed at each of these points. In an
embodiment of this type, if two (or more) users are simultaneously drawing off
water at each of the two (or more) points of use, the high throughput mode

takes priority and the throughput is distributed to each of the points of use as
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106. In an alternative enbodi nent, a spring-| oaded
check valve 121 is placed between the paralle
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 us&lin the | ow throughput
node of operation wthout degrading the throughput in
the other nodes of operation. Figure 4 is a diagram
of a systemsimlar to that represented in 15 figures
1latfan&iomofwwhedieaiesses er treat nent neans are

i ndi cat ed rdhngl Yo fi [

recircul a i@&‘?ggbﬂglo Ilt r11§? qui@%Qg'&tﬁ%wsggcé%Idoﬁvmemqry for
meéaeing daia suppfie@yeenusar aantiolsl 818 operglionaefphessystem in the
Py&FfichRPhotRP8F BbERMiIoAL déscriv@¥eisi@ hn Pard&RaMiR e volumetric
finishing cartridge 153, and a resistivity cell 154

t Fgde PfORSRIPRd to a total organic content (TOQ)

sensor 15Bigund 5 ot bedistiirneof 48001 the amvgrioddirt 8ection. It
the inlet t142 of tthe Id.'EsHi b@tor 140. The Felsthl et&1 144 ter b
oFCTRESSH MNP SYBIREFCals S aPed fiIPRE FMNEReY Jhinel fenter by a
t bridgg 1i4n_l @heoéndsnﬂ)lmeMéHtcsbeidmmhectedli@OLh_esrienirblaiatiorm loop 106
t Hgvg'asfa{rbgﬂjﬁ%rméltép thﬁp%dé‘leﬁas Cﬂﬁﬂelﬁ%eﬁ]aY'o%fog%te with the two
paral le r IS alve r

anches to a ributton val _
dpgtaliebbransfevatred nrefesreseemhadiment theudiesretepef the bridge 141

225‘5/ isﬁ@tﬁ);tléhs@r#{fnlg%b @géi‘nét%rféﬁ tﬂg_t éﬁ(ﬁétﬁ ﬁ%@tﬁg%%ﬁéra@%th the two
. | , .USlI

A PaialL LG TS RIS UG e S PHAEHY G and that of the ends
ditrsdtrdobpteits wathdhehrecieduattorofoopads prefecdblyi8enmmy be

envi saged a i 0 e be equj i .

pol i shi ng'nc %:E’ir%gg%pee@??#@netnmeﬁvﬁ ﬁ%@lgﬁgra\\ﬁcbgs%&n&st of
t PE Wwbes, prierably vith arf inside diamstedos4 mbubmnsune tiat they are
th@xi&l&' et 164 of the distributor 160, is connected

to the recirculation | oop 106 on the upstream 30 side .

of the redheceisiemodl &g dnvgrdionamay advantpeeedsikrhavenits inlet

t BbAn&dtet &6 Batnk erPdiiddmNia £Lptsdicstddumatbt Plomer B reduce the

h di spl 148, 168.f i i nf ti
Sy R e SR AP T Bhtae e
poi nts. | h goes amhodi sayihgahat manyt yrelifidationswor(wariants of the

TR8bgt 55 263 SEHbLTABRS ) BE ST oo BEESh e i e
t Brtdhgh@a noheerars Fomulkessoepedifitng inveatione t hr oughput

is distributed to each of the points of use as 11 a
function of the head | osses. A valve control unit 156
having a user interface and a nenory for saving data
supplied by the user controls the operation of the
systemin the
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vari ous nodes of operation described above, in

particular in the volunetric 5 node of operation.

Figure 5 shows a distributor 140 of the invention in
section. It conprises two symmetrical T-shaped

menbers connected at their center by a bridge 141.

The ends 142, 144 to be connedZed to the recircul ation

| oop 106 have a |l arger dianeter than the ends 143,

145 that cooperate with the two 10 parall el branches.

In a preferred enbodi nent, the dianmeter of the bridge

141 is slightly I ess than €ChAlMBaneter of the ends

that cooperate with the two parallel branches. The

|atter dianmeter is preferably 6 mmand that of the

ends thaf. dtysiewlis eonectort (10y arminglradistsiRutasgs manifold for a
ph?&f%m@cyrc&t 'ES'F‘a fldid fphuhﬁcé’dcﬁf §;F§t§:‘ﬁ éﬂ@bg%(ﬁ%@ta Phhﬁed{ Y8id inlet

para branches cansi st

w 14¢) eﬁ'ﬂq hep@ QUHetsdfer 184, M@n?'ﬂ%raéﬁl}:e@ inHaat tﬁﬁé9|9¥ 142) is
ab@nnéétédldﬁ)rle@tly e ﬁr)ssbaﬂbD(MQ)Q)fltﬁé éhitdeodutiay by a pipe and in

P04 SEEOUT mhe B do PP liel BPRTrtat dong gt iipg between
t beid isleiil 42)paes saicefirst otlatp(ixsx amettelaytredl HipkPavig two ends
a&%ﬁﬁ%g’ﬂ% S!h\é{%\ﬁo%u'ﬂé’% (139 H&g}%ﬁﬁ?‘@ohHQ&b Sayl ”9 t hat

i ONS Or vari an sys em shown
and descr Rbéydingireconnactoeaesardiet tor gand, sbesaierized in that

Sl‘Hé Iriest pidet RBs @ loukiBRisc@BommARRaHanf 19 MhidhesextiBRCand the

th | t
R T T Rt i e
Eydr aul i cscll-_r)?dnamlwfalfcoanéd:tbr dacrwrdlﬁgzgt =Ll Gryit@‘rrtr(elQﬁéaceding
i : ui,d i nl et ree
ofl e, At e e nvdrabld SRS TR symmetrical
i plpawqrk42mposeabnnected directly to a first outlet
(143) of Hh‘F{)}Jr‘ @ﬁ: e h@ét%r ké’cc%{@hﬁetoaréﬂ 'Bnet&a{m@ preceding

second pi pe drau conne
f Fladms pelrraptarizedin tﬁﬁ tne; 'ﬁ‘leétarldl@?tjetaﬁﬁﬂ?t'%ﬁ &f the difst pipe are

?@Ubﬁbnfl%@éq@!% tospRctibe bdtiel ftibaYionthd M#Prd%]éé
orm ng

e outlets 145
connectorE fB’JE]au”fly&PQU??ter &ﬁ‘ﬁgﬁé@f‘gr Man‘?lgOft fre preceding
c clims 1 charzatarizedr inzibdt ithe tdeation tdiethél segionpi pipehadess than or

Bl RE R BTt Bl g Bhiadde L, o0 27 N
di f f er ent 6. ¥Vatey pusficatorcsyatemtioeludingon guritied waderyresiteulation
Ofodiﬂ“l%cﬂfd?rfge\ﬁi/bf& tretRieRE mehar fHd 8f I'eé@fjohé‘ pblMof LB of purified
aul 1 c connector is a synmetrical
water characterized in that the system is equipped with a connector
according to any one of the preceding claims 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.
7. Water purification system according to claim 6, characterized in
that the outlet of the device connected to the recirculation loop is an outlet
other than said first outlet of the device connected directly to the inlet by said

first pipe.
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15 pi pework conponent. 4. Hydraulic connector

according to any one of the preceding clains,
characterized in that the inlet and outlet sections of

the first pipe are substantially equal to respective
outlet sections of the third pipe. 5 Hydraulic

connect or according to any oné3of the preceding 20

claims, characterized in that the section of the

second pipe is less than or equal to the section of

the first outlet of the connector. 6. Water

purificat 80rVVatyeslpelrifid:amjmslystgmaaqmrdiﬁgexﬂthmtceclaim 6 or to claim

" OCEASM8 0l RGP 18bbBE MBI AL LS ATRE oRRBER, with two

cnara.ilet brarzcé@sﬂha{) Begt C©mree<§9@tt@rtﬂne gecéqnmulqiwéulowptai two different
PBWﬁé:H%Ovngﬁ*eQﬁlC@F PeNPale? RiYicaith AHedndea 868@! 0 ether at the
al ms_downstream of the treatnment neans, the inlet

UR connected to the outlet of said treatment

rreans argl Meopuflﬂactatmmetystémle&:comngm eo\ytomet dfeclaims 6 to 8,
éé(sa%g%rgztr%dl ﬁ gb%ﬁﬁﬁuﬁfb mégr%glragtﬁra%%%sr 'g:é @?Lh(#eaqrme inlet of a

t @g@m@k distributien p/@iwet ermﬁblumgeomﬁleda/v@tec thbe clisidbutedtdidhe point

o] t - tor. 7. Water

ph’f? ?c@fﬁ%ﬁi@g@eﬁgggﬁhlﬁ%gg?@ ‘ai m 6,

characterized in that the outlet of the device

connected to the recirculation loop is an outl et

ot her than said first outlet of the device connected

directly to the inlet by said first pipe. 13 8.

Water purification systemaccording either to claim®6

or to claim7, characterized in that it is equipped,

downstream of the connector, with two parallel

branches that are connected to the recirculation |oop

at two different points downstream of the water

purification nmeans and cone together at the 5 point

of use. 9. Water purification systemaccording to any

one of claims 6 to 8 characterized in that the two

paral |l el branches cone together at the inlet of a

sol enoid distribution valve enabling purified water to

be distributed at the point of use, through a filter

or a polishing cartridge. 10





