WO 2011/ 030339PCT/ 1L2010/ 000740 - 1 - Tenperature Control Systemfor a
Li quid FI ELD OF THE | NVENTI ON This invention relates to a tenperature

control, \?0%119(8?43%“9 systemfor a liquid, useful, for ésﬁ%?w devi ce

for dlspenS|ng 0 everages, e.g. cooled drlnklng wat er . ‘B OF THE
I NVENTI ON A variety of liquid cooling systens are known. |In sone

systens peltier units are used. Peltier-units are generally nore efficient
t han conpressors in terns of energy consunption, but have a snaller cooling

capacity. US 2006/ 00Tekiptratase Cohtdl Systaafar atlliguidor cool ed or heat ed
on demand drinking water having a thermal accunul ator wth enbedded
serpentine fluid conduit, a network of independently controlled

t hernoel ectric heat transfer nodules, and a network of tenperature control
nodul es. A preferred enbodi nent includes the thermal accunulator as a
single die-cast thermally conductive nmetallic nmediumfree of seans and an

enbedded piPEIfp ©F PHENVENTION ruct ure. W1997007369 describes a
cooling unit, suitable for a soft drinks machine or Iike |iquid dispenser,

which is corrpact]}asnmveﬁnmmfewtestﬂoea teiperaturt ashtraln oiggbodlimglrgstamcieptdiguel,i n a
demand- | ed ar enment and  ye ot cool it _so nuch that ual |

freezes. msgfuiptg 25: 0 %h“g‘%}@b“e’g‘f dispensingQf bsverageso 618i ?f@l%r@m& iafer
utilizes a conmbination of a heat punp (typically a Peltier-effect device)

wi th an output matched to the thermal characteristics and desired

t hr oughput é@K‘bROWQEﬂMIWBITJ ensed coupled with - and directly
cooling - an anbjent um.in mof a |i |d/50|d

material operati @{aﬁlﬁyf’ﬁbq}l@qﬁﬂf’ stg?t%ge‘?r &npwn, rf@gle(s\XIﬁF@Rp ey “'&fgif%ﬁ y be

fromjust afeyepdii& ﬁrﬁtsazir@%ﬂeféﬁ Gnoré NifficieAN thaH VoafPrdss6:8AHGEEMS BE energy
possibility of over-cooling the Y qui d. Secondly, the application suggests

a tenper at pogsweptEing b\ﬁélaw@tsmlallwg:oe}bng @@acgﬂch as a thermstor thernmally
coupl ed to the Iy '§ HS%IpH?s%%B% ap\P rfo"’}l cd jfé% o?%%a@ﬁ%r?&fe%%?
0 eftecti f

linked to the he SO as contr
required. drinking water havmg a thermal accumulator w1th embedded serpentine ﬂuld conduit, a

network of independently controlled thermoelectric heat transfer modules, and a
network of temperature control modules. A preferred embodiment includes the thermal
accumulator as a single die-cast thermally conductive metallic medium free of seams
and an embedded pipe free of coupling structure.

WO01997007369 describes a cooling unit, suitable for a soft drinks machine or
like liquid dispenser, which is compact and can cool the liquid fast enough to be
acceptable in a demand-led arrangement and yet not cool it so much that it actually
freezes. This application suggests the use of a cooling system that utilizes a combination
of a heat pump (typically a Peltier-effect device) with an output matched to the thermal
characteristics and desired throughput rate of the liquid to be dispensed coupled with -
and directly cooling - an ambient medium in the form of a liquid/solid phase-change
material operating in the required temperature range (which will usually be from just
above 0 °C to around +5 °C. This considerably reduces the possibility of over-cooling
the liquid. Secondly, the application suggests a temperature-sensitive switching device,
such as a thermistor thermally coupled to the liquid/solid phase-change material (15)
and operatively linked to the heat pump so as to effectively control the pump on or off

as required.



- 2 - US5634343 describes a therno-electric cool er capable of cooling
fluid down to below 10 F. The descri bed cool er nmaxi m zes the heat transfer

path to r heat conductivity, and provides a ithin the
cool er tgk]é%l{)lzq%%gte the thermal contraction and expani’%ﬁf@%@@ ﬂ)cool i ng
el enent s. US 5285718 descri bes a conbi nati on beverage brewer with cold
wat er supply within a housing, to furnish-a beverage brew ng segnent, at
one or nore |locations within a housing, and a water chilling or cooling
suppl y di sposed i hat - v . L : ired.
The col d water swe%’sr?g’%?E%?@S{cﬁg&a%%gﬁgét‘mﬁfs&%nﬁc ng'gg Qféf}bcl:egPictzlgo\/\d/a‘l\?l gﬁﬂutlggﬁ%ﬁgg

cool i ng rodetdwel @i R, Threoddséritgednodler endkomizepthe dieatriganater pathatatallpwrhgtttoheat
extracting warnth fromthe water to heat it, and geliver af tpe xtract ed
heat (o a REBRUCHVifK, AHbPTONides poappt Wbt {5 SoRFRLe a5rpmarte e el
control s argnpiibhdad ekPnsioB PRt dodlng BRmRRAN ati ons of the various
conponents of the device, and a filtering device is included for filtering
t he inconi ng watlé$ 5283t 8i deserihes|acchmbinationabgverage ibrewverawvsh sofdowaten seppixt i ng

when filter . ice i ired th ity of t

Feached t nei By of Uit REHrraRa s 0 or et pL Bof OF H@sdBetls 4o

descri bes ayitlii £ he@hg,NahdavivaRr fdh[lliﬁ%hﬁvafoa'ﬁg ﬁifpplgeﬂss@bsetdhﬁi absdciatices:
0

(a) a fluid accumul ati on vessel; and (b) a ban t her noel ectric devi ces
provi ded ortherewitbatot supply eold evater) assrantizade The cokb wates spgment; of the apRERtUE N d
havi ng cool.] d h i u , t . i i
thormal * cort AR col Aplep furky b LR, ol i iy ABHEE R BHODRGER, & Prel
power is suuplp fodekipacting wiemticfrom thé evateo ®d hewy its and delbzrylefthe aseadidtbhdaher mal
energy of the fluid within the gccunul ati on vessel . he fol l.ow
patents and® ﬁé’te_étr&mléﬁﬁ ‘?‘E%eq’SHs_sé‘P%‘ﬁ eéﬁcgeplasaél ﬁiﬂ?&% %o‘HTolﬁ)gﬁ ?é‘?"ég‘%%rﬁ%g h
rely, at '%@mﬁ%ﬂ% era@Bhs¥tthd $4ridiR ehinPEndREHERE AbPice, dnd AQARLHARABOLe  US
5, 50, 1077, 6, 237, 345; US 2006/ 169720; "US 5, 285, 718; US5, 209, 069; US
4,664, 292; iUtchgR6/fonfBedng S ibcdning GRiTeraan 93oBpled Ayigh BariSNMNRNoGHOTHE

| NVENTI ON . rovided. by the i.nvention is a tenperature contraol s em
for a1 quisrueias WER SR siriee iLlsabine SuyBe SpooFilhSh M drpated gpdthdd

el ements, QREProe&iigl oFlatBa@RaniualiBfye fSdt. €l ements, oppositely di sposed to
one anot her and define between them a tenperature control zone. A conduit

system wi t hi n t HéS2093h840 describgsta Bridzenetingdeyise Jona|beyerage dispopsgathat t hat
is configur.e 0. hav n i . t.S4.J Myl . LN
heat - conduclfla‘ﬁ%esaga o%ifg lﬁ?gggwﬂ;@%ﬁ%%gé% L faﬁgn@\?\& Eéerp(s Bg%r%'ﬁé%%éign%rg fekegecond
- 3 - segngibwdédon aokshstiohy ektermahsurfate RE die- awomslulation gessskadi lavingcoolihg) t he
other of the two sets. The_tenperature control,s%ste may be used .&f}ha
liquid tenpeddeating woiaessoV ¢ 60qlipgsupfasRserain, ) (FPFEInAGRUOR yiithhe

di spensi ng gley & nAiafhSies Bl sé&f:ﬁ)ae%h@n HoWECR shppliddi BRREAENCesd fHeobNAg Wat er

or ot her beverage di spensing devi ce.
surfaces decrease the thermal energy of the fluid within the accumulation vessel.

The following patents and patent applications also disclose beverage dispensers
which rely, at least in part, on peltier cooling mechanisms: US 2006/096300; US
5,50,1077; US 6,237,345, US 2006/169720; US 5,285,718; US5,209,069; US
4,664,292; US 2006/096300; US 5,501,077 and US 6,237,345.

SUMMARY OF THE INVENTION

Provided by the invention is a temperature control system for a liquid. The
system comprises two sets of temperature control elements, each comprising one or
more such elements, oppositely disposed to one another and define between them a
temperature control zone. A conduit system within the temperature control zone defines
a liquid flow path that is configured to have one or more first segments in proximity to

and in heat-conducting association with one of the two sets and one or more second



The invention provides, by one of its enbodinments, a liquid tenperature
control systemfor cooling or heating a liquid while it flows through the
system y be froma source to an outlet or j ting

fl ow out -R(k)} zginlgwgggk into a reservoir that maintains ag@g%ﬁ%‘ogb/g@%@at
controlled liquid, either cooled or heated, for |ater use. According to a
preferred enbodinment the liquid is potable water to be di spensed froma

di spensing outlet. The tenperature control system may be incorporated, for
exanpl e, i nepRAEABiS pYsXiMity db SRE DS hod-RRGMtIAL USStiion AGH BRSothek T the two
tenperature control system of the invention has design features that

i mprove ef fsetsi dieytemperagiyp coairak syssamtmeay befusefeas| # diguil tempematies eQtend
conpri se ser tine t L 1 Ol t t

one:  and_ RO G LR Eoll &l LtpaGE AN\ GIGEE HERLAUERE
set of tenpfer dispensing@iinkhig vedtern@nttiser boderagddissensing dehieat - conduct i ng

associ ation with _another set of tenperature c(?_ntrol Eil e,r:irents. %?92 term
"t enper at ure conkhednvention pseidese Pxope pbits epbpdiments; ¢ HERIdHERPEARIGFORERS| i ng.
The 11qui d deheioRbiihei Hehthe 2ighAMAle RNMRABIR e Gtehd) The MG iap"
conprises a‘trirst set & one o% re tenperature control” el enments

opposi t el y i fsgro aesdutce taas evtietcr sety befciwnlatiog flowr @it o€ apdkbackint aestrvoir

el ements. These .two sets defipe between.thema te rature control zone

whi ch aceonHEdatEEins A0t oLyt SR TGK: NUETAOTER QL DA DI HaEh Sthat i s
configured AQoRANE 14 Bre®rrdMintbddihert tﬁ@g@@at@?&mb vatéd th Be Risp¥hsell ot @ and

i n heat-conducting association with said first el enments and one or nore

second segndismessing autletr Ehe tenmematingicoytrelsyatst inay he icomenaed tfPherammednat i on

with said secqnd e] enents. ln s 21H0gH f t ' i he
condui t sys‘foi%l%giaieﬁ ggp%nsﬁ%%qurﬁufs&smgfnng?vﬁg%h?icl)%ge%{q%ﬁagurteec @gté?‘gs& g{rg}él ((g:lf;tr}f% rol
zone | eadi ngvdrtiom las! degignOfeatiirdsOthiat dmproive Gifficiendyt bf asmpdratueet b@itrob rafodie ment s
the conduit system defines two or nore flow paths. |inking tg]e? i nfl ow and

outflow ByligereSushifseres mosmpsise srpeRtiRfe APM oM BRdiquic Hirplgh, thealgmperature
serpentine d%ﬁlﬂgpi(fn\é; ié.l?d havixTé"? il thh AR Gh ?Eélg{[&nﬁwﬁl?%lg%(ﬁfﬁ%ﬁ Rbith bie s ed

herein to ote an enent” that can transfer heat o , either locally
gener at ed iof tehpesdtweeaintab dlementpahnd i @hers| withnlieat-eontlueting akwaiation wihd

transported froma ?eati ng or reflril eration unit, e.g. via a circulating
t enper at ur PSR OF tenrefgtpre control glimeiise  enhodi nents the | qui d

tenperature contyiQl 13¥SteMpehankdohfYe NS RRd | RerdiRtBNRES {oOEitHeP Hehfifly dr |
liquid. A systemof this enbodinent will be referred to as "liquid cooling

systent. | ncootingr enbodi nents the liquid tenperature control systemis a
l'i quid heating stem..nf ended for heat| the liguid. |In il .ot her
enbodi nent s theségfsﬁgyﬁdo{enm%a TRV E 'Ognsyﬂg‘i? 8§ aﬁy%}"b%d |18|tU|%% dle inivention
heat i ng/ coQdoni}iseys it sétltTioné PmoReREPeiatadcantes] @ldnigtyBybositdly dispesiditog
node. The term "tenperature control zone" is used herein to denote a

zone that i3 seRopfl i€l ofyonener moEp deraperpre spRtre)| clementsnhesgniva, st clefipe
cool ed t herrgegw%mgg; £ PRSI e 01 5<§}lse_ HRRE ABYmBSdRes 2WEnddiPLYsheh Aat

surrounded e enmen
defines a liquid flow path that is configured to have one or more first segments that are

in proximity to and in heat-conducting association with said first elements and one or
more second segments that are in proximity to and in heat-conducting association with
said second elements.

In some embodiments of the invention the conduit system defines a single flow
path through the temperature control zone leading from a liquid inflow to a liquid
outflow. In other embodiments the conduit system defines two or more flow paths
linking the inflow and outflow. By some embodiments of the invention the flow path
has a serpentine geometry.

The term "temperature control element” is used herein to denote an element that

can transfer heat or cold, either locally generated in the element as in a peltier element



In the context of the liquid cooling system enbodi nent the tenperature
control -el enent and the tenperature control zone nay be referred to as the
"cooling \%beiﬂﬁmsiiss@nd the "cooling zone", respectively. popaaolhGoot i M
"conduit syste I'S used herein to denote, in particular, a system of

pi pes, channels or other conduits that are part of a flow path of a liquid
to be heated or cooled that is accommodated within the tenperature control
zone. The conduit system nay be conposed of pipe or groove-like segnents.
The term " hpaeaCONELE ttiaASpREaoEomtd Rérting orfeRiperdtidondenles. &idh\sicaRating
associ ation that permts transport of heat (or cold) between the associated
nedi a, e. g.teaperaiEntranspo §vid- ng el enent and the conduits. The term "t her mal
conmuni cati on” l.s . ' Q .
transfer associ g? %8%.6 e%%ﬁl#%gg%hgﬁ@ﬂ Peiﬂﬁlsewmtgncghﬁégé oﬁ%ogﬁghﬂgﬁ%ﬁg ein
f or conveniigeadeddbr dasihgialiquid A Rtao ofithis drabalimeyt will becteferaed toas fliquid i onal

significance. The sets, segnents, etc. that are qualified as "fjirst".

d
"second” mEgoRRE DT alRoBE srabodiments fthehiqid tqni‘ng?tB’i’?é’O&HBIc hisem is a liquig
t enper at ur %egﬁ&%; ggg{&rf Mredrfaly ?éer Jk?gng ARl 2o 5B StHeP EBOGimneRisGRO Htkdm By St em

that is bein or coo s the case may be) by the tenperature
control el e¢hemwntidinenayoheltiybrid \isjuainheatingdwotingtsgsteinnthat cire charigeyfrom a
conducti ve ner '{ﬂh he tenperature control elenents; nanely the

t enper at ur &8 ‘F‘B&é % g"ﬁ’@ﬁt or cool the conduit systemto thereby

change the tenpepngatiif "WUmpddfutd bHitdl oA ROudeldrini@ih tbtdendteea coneldhd: isyst em
has segnents that include such that are in proximty to and in

heat - condudiefingd by the tempesatiegt comirali elamenfe and- dieate@torofoqledrgbergby;r dhe
control elenents, and qthers th re_ | heaf - i oci atkon
with said 3%’88?%“’%%? (.)I(P[roq Zc%ﬁc%%& Bgr?gzél{c% @%@Sr‘%f é&rfoglgg‘gfn%gggeﬁg%% ﬁ@td
conduit sysigmants configured such that at |east sone, and at tines all, of
the first and the second sea_gﬁnts are arranged .in an al ternating nmanner

al ong the flow padie conimd efheriquyd coplingisysied qrpodimens ShePmpeERge cAntzol-
segnent ad]eﬁ?x‘?&{t ah@%hd {eﬁﬁ)gra?lﬁ% cehuﬁ'ﬁﬁ@%éy bd REOrdd PSR liRdilaggnt the
second set of e a so forth.

enent s According to one enbodi nent of
t he i nvent iand theheobmgpamat uespectivedy.ol el enent is a thernoel ectric cooling

el ement, such as_a planar Peltier elene havi ng opposite cold and ho
faces. Wile a ;@ettie‘é"i‘_ 8‘]’@3@@% lﬁés?fgé‘ife'_éll tgogqnﬂ%)pfépgrilrgg b %?'S?%ﬁfd _
heating sysi&m Hanhfl§ ot BMRAE&MRMts that afe GO £ ABWDatloPAiGhidUb BE Heed ¥Ee | N
a liquid cooling systemof the invention (the cold faces of the Peltier

el ement t hemoledkattif eceppuhodaged- within. theiderapeasature: ¢pamtioh gens: (1ha cosdyibsystanyi t ed
to the use of such coo#iglﬁ el ement s i?nd oteplgr cooling arrangenents are al so
possi bl e. Aﬂayelgfa ROSEE © 8?ﬂre$r°8‘6o} %ﬁegg}rghgement is one nmaking use of a
refrigeration unite téfathea®ediilustinoakediatidn" us theikiite dencte b Physitdl assopiatioed t o
said cooling elenent. A heat elenent useful in a liquid heating system of

the invent ith# neapits franspertantpicat (0peokd) betesn tbassagiaied anehi. s@IsBYeRdIR as
an resisti %%oﬁﬁfélk&gnp%d%&&ﬁﬁgtmeﬁﬁ efiefthdl-communication" may also be used

occasionally to relate to such heat transfer association.

The terms "first" and "second" are used herein for convenience of description
and do not have any structural or functional significance. The sets, segments, etc. that
are qualified as "first" and "second" may be the same or may be different from one
another.

The temperature control system of the invention thus includes a conduit system
that is being heated or cooled (as the case may be) by the temperature control elements.
The conduit system is associated in a thermally conductive manner with the temperature
control elements; namely the temperature control elements heat or cool the conduit
system to thereby change the temperature of the liquid flowing through it. The conduit

system has segments that include such that are in proximity to and in heat-conducting



By one enbodi nent the cooling systemof the invention conprises a first set
of one or nore Peltier elenents disposed at one side of the cooling zone

and a se t one or nore Peltier el enent dispose site
side of t @%%Z@P%é zone. The Peltier elements of said gpi}slfﬂ)ggﬁ&?r@y be the
same or may be different than the Peltier elenents of the second set.
Furthernore, the different Peltier elemehts within a set may all be the
same or may be different (of a different shape or size, different power and
di fferent Ca%c%izﬂl%ﬂ%'ﬁ{ 1hRY9irSRAGH fedhpefittre kontrol elerfGROAtH Hflers a3 in such
enbodi nent, the conofwt system i ncl'udes pipes, nmade of a heat conducting
mat eri al , thepi-cmidugtingstsadciativintwitlasadipdsend oft. segnent s t hat extend t hr ough

the cooling zone, The system of. this enpodi nent ¢ rises.a fi-rst qroup and
a second group d‘?‘ccf’ffﬁ?ﬁ g"r OB%R’&?S?TC S| ?lgntﬁgﬁgo%&qgsﬁge lsc%oﬁlgﬁg{eldgsgucg
material . Th& -3 ¢8EHnE, @hd bhembs A1 ofGhO ikt A tHY R¥biBdeghRniNde hftanged in
heat - conducti ng association with tenperature control elenments of the first

set and t heangdtematingmanperalengthe flowanath. & oaseauenthhhsdiquishia bercrplgd lossdn at i on
with tenperature control. el t - - term
"t ubul ar coanscfﬁfntem ar‘@ cgfr?tsthgg? %%gtl 035?%“#&25? rt\lie?ﬁﬁ@%g&g{:ntg dﬁcglhtiﬂae ?:ﬁfgltld \%-\n&? ﬁ
hol | ow 1 nt efléméntdrand dofosthr cul ar, el li psoid, polygonal, irregular or
non-symetrical or any other type of a cross-section. The .t ubul ar

: & SN 1 he

condui ts have typeerIing taoneemBrdiment olcthp davegiier thsriemperagite copin)
condui ts are f ﬁl@ﬁﬁ(ﬁ:’fb‘%ﬂ'}]cecoogn]gfe-félxﬂérﬁ?gdcﬁ &a8 Elaﬁﬁgpamarf iélgﬁagﬁt RaviBhpbspE . the

t enperature control zo erent’ segnentS are in conmuhi cati on
wi th one anwihend hhefaetsy Whide hipgiticd eldnoens maypbausad 3lse m thegéase o€ a liquid

tenperature control zope. .The flow.path. is typically.constructed to,have
al t er nat i ng"c@uRgByHem BEE‘FHBVW“PE{ ‘t¢$ ngcﬁﬂﬁ 1%/&%%1 ulgr forjise é‘éaglﬂa%g?oé’&ﬁg
wher eby in dukemfdraMe RRbRidntehe doldfadePbittBE PaltibVEbyedht tRMBlidd the Ugdling ZagyTENt

adj acent to and in heat-conducting association with one set of tenperature
control el diewewsr.athd invention Hs oot himited dg ribe s af aedneoaliagphemenis and other

heat - conduct i associatjion with thg othe |

ol ment s, - yobite SEASARREe Hshohufier e el Ele & bR SoqMal £BOBRLR s |
one or nor epreOMARMEOliseC b NE RéfEigératién daiti tat Wobli 8 ddotum filddv whichsist theh | i nk
said segnents (nanely provide for flow comruni catiqon Qetween segnents)

By one enpdwmﬁmﬁédttﬁeaifim@&@@m@n% énhgap PlesspuseHi i gdyuig hratipe SYtemAge
chanber w ttpe kﬂv%miﬁ ln%#v Shor Bén Q! lhéa!i J&h@th%zitﬁllgqe%dl&ﬁ FalB& KNGER afad rdsbive

heat - conduct i ng wa ’Sposeo eat conducting association wth the first
set of tenpdendhgiomommntheatingsdlenemn).s, a second heat conducting wall di sposed

in heat conductin asso]“i tion,with.the seco&@lﬁset f te‘rgger at ut{ie cegzn%tfr ol
el enents and betREeRe empedipsni the ¢ %@'éfenb?) CEYHGORGPIET S Bhid Q1 y
made of net@le. oriford Pefidd %IE%%tsoéisllgH@@d‘ REbre dide HOMBREoNMZ Ak dnlQ seBantb ek

defining one or nore continuous flow paths |eading fromthe inlet to the
outlet. A fofrane groos Reltiorderoentrdispwsed atsari dppdsita sidesofzhe calingzone. fbe and

out et. | igreeentrdsteset aa apRdsHa :
one or . mor & arere e a4 8 b 3 e s o i o ik R P ©

associ at i orel¢hédis 6ihd ss@mdnet. Wakthermore, the Hidfer&it Poltiee aleneatsduithih AGet may
associ ation the channel s may{) be formed sg that one face of the channel is
6

const i t ut ecilbbe thepwmej ermay be lifferent fod andiffereat shapstarsigeqdiffesent power ango
channel s a:\Y] Qt%nt’j‘&fl@ﬁ&f‘e?atﬂ% égéfSC?%Etgbed segnents of a three-di nmensional
ow patf. Tn So enbo

curvilinear rments of the invention at |east sonme

of channel s of tAe&otdingtto @newmbaxlanaitf thenandwielsystemriaclydes pipesygnadecof how

path wi th Cl?e%tn T:glll uc(t)iIlg trplgterslgl? (wgcaquo%éial, with a number of segments that extend
through the cooling zone. The system of this embodiment comprises a first group and a
second group of tubular conduit segments made of .a heat conducting material. The
segments of the first group are proximal to and in heat-conducting association with
temperature control elements of the first set and the second group are proximal to and in

heat-conducting association with temperature control elements of the second set.



By one enbodi nent the channels are fornmed by dividing panels disposed
within the chanber. - 7 - The heat conducting walls are, typically,
essenti al\y BAlahig! to one another. By one enbodi ment tl,@%/lﬂﬁﬁ{)/mﬁﬁ&hange
chanber conprises a main divider panel disposed in between the two

heat - conducting walls and extendi ng essentially parallel thereto to thereby
di vide the chanber into a first conpartrfent adjacent the first wall and a
second conpartnent adjacent the second wall. Each of the two conpartnents
is further divida@ teyn ativular abiduieinefess exh it Gigotheotyipk € antiquid dusti with

panel to the heat conducting walls and defining substantially U shaped
channel sedwlawsinigrior hayiwgestralarcpllipsnd, pol¥eershiEEgLRlAr oh @opsyMEtnGalioRg
panels to |} ¥ channel segnents in the first conpartnent
with ends o Qgﬁﬁ?gﬁgg)ggggﬁgﬁgﬁﬂm’segmnts in the second conpartnent to

t hereby form a fThewtyaiddr cbnduits bawhappgidaltyhanmrettas@dare otassSeaiont Ha onéet to

the outlet. sequently, the flow path is constituted by alternating
U- shaped cﬁ%gfméﬁmguﬁm&ﬂ@“@?ﬁparpnem and those of the ot her.
I n accordance wifid¢ eh&i’é%@%deﬁf‘sﬂaﬁ@a ERibth Hiké SaipeRane!contrfieopb Diffefdny

divider panels and the side walls are made from a single bl ock of naterial.
I n the caseecghemnts |dreundfleidotempusigatianmvath phe anathentwhenebywther Equideflows

t enperature _control el nts are one or. nore-{hernoel.ectric elenents, .the
syst em may "€ S %“gﬁl_re{ﬁ? t[eé?I?ﬁEa “r LR ehEe: }[%? ﬁf"r’v gbbsrt?'mﬁ%@' |nss{;r}l‘|5t5‘%i on
of heat genghaiesltdratingistomémeBaihg firstheolpaaid thosthofald SRERIEBL Whgred9Mpr i se
a closed-circuit heat transport conduit system containing a coolant fluid

(whi ch nay itseflew ppéhthe lignidaaliparatively: Hews Baewehen segme adpsen tp apd An hsdful e
ho e ot . Mg Ut .
ol oment s aindie SARENSH MRS 2L b PRttt oBpOdleIGhebAfY R IRGUPE! 11 ©
bet ween t haefraait adppeertpd and imiEtcenduoting &sodiethdn eith shepatheroset ofttemiperatuve

t hereby renove the heat_generated by said el enents. The heat _si
ar r angementCOR#g! Q?BF‘E%I By opg, E’inilﬂ‘gnleﬂb eﬁ@%\?feﬁ‘ﬁ Jebyles ss8MTp§ e Q“S‘ﬂ

associ at ed g dye cBRndctdrHlerséits Bt 88Rlel Whih NBEHIRIVEPAth that liRRBAH Seg@hchioNe

with the second set of cooling thernoel ectric elenents. Al so provi ded
by the i nvenamely previde for diomocopengnicimndretmeensegmientski ng wat er) di spensi ng

devi ce conprises,said t erature contrpol system An.e | e, i s a.drinking
wat er di spensi n}ydé’{}? c"‘é“%‘ﬁmﬁ_ r&‘F cfﬁ?laer_@ﬁl&? icﬁ_ﬂtr@yg?rben{lﬁﬁﬁgglﬁ Eeﬁ§1eéfha8ge
heating syshembérwik Gghidanietantd sitlet Bt isuetinkd Boowebh alfirsFfeat-E8ndactingawalone
l'iquid cooling and/ or heating systens of the invention may be included in a

si ngl e devidisposed tilhreatr copdisding i asseations Wighe theb first heet | ofgtemperatumg ecandiol ed or

parartel {1mE AEReb poh chifeRhe RRACHBHRRL TR En i R i

the second set of temperature control elements and between side walls. The heat

K
glto one

conducting walls are typically made of metal. An arrangement of channels is formed
within the chamber defining one or more continuous flow paths leading from the inlet to
the outlet. A first group of one or more of said channels are adjacent to and in heat-
conducting association with said first wall and a second group of one or more of said
channels are adjacent to and in heat-conducting association with said second wall.

For such heat conducting association the channels may be formed so that one
face of the channel is constituted by a portion of one of the heat conducting walls.

The channels may be arranged as interlinked segments of a three-dimensional
curvilinear flow path. In some embodiments of the invention at least some of channels
of the first group are alternatively arranged along the flow path with channels of the
second group.

By one embodiment the channels are formed by dividing panels disposed within

the chamber.



In order to understand the invention and to see how it may be carried out
I n practice, enbodinments will now be described, by way of non-limting

exanpl e Y. | reference to the acconpanying figures, t | gures,
identicaﬁgéﬁallﬁ3wf)ar structures, elenents or parts thei’gzg}rlﬂ%oﬁgﬁoog‘t)pear in
nore than one figure are generally |abeled with the sanme or simlar

references in the figures in which they-appear. D nensions of conponents
and features shown in the figures are chosen primarily for conveni ence and

clarity of pr esefﬁeal:l:c%a? @o@ﬁ?gﬁ%@aﬂg&ep%ﬁﬁ&?@f Lds¥ntlaPly SaRlIRI ol bk AldiashBY

figures are: g. perspective view of "an exenplary liquid
cool i ng sy sirerendodonetit thy Heat-exuimngndhadibarennsprases & mein diveder panel disposed ifi g. 2

is a perspective view of the conduit .system and the associated Liquid flow
el ement . A fhe B’ heaonbirtor cvp By S B ERfak HheBHIRE aRtsfek ety o
Figs. 4A angledBy alvideadle Charfibilintél L8t &mpdienedX 8dREAE he et walk ahda6€ond
apparatus of Fig. 3 depicting in greater detail exenplary connector

el ement s acesonartmgnt adjeceahibe aegond kg okthe twe empariiaentp énfurther divided gs

4A and 4B and 5A.and 5 [ h t] r tati

lattened prpushraps i Gudife BOBLLE SR8 ALLAB I e ERRARY walls
elrﬂ|30ﬂi ment ﬁan@f déffiengd Bulsstdnitially M%@leﬁh ga.segﬁemddwﬁla' tebosmdan Opeainp| &e Wher e
a ave the sane cross-secti|on ile Figs. 5A_and 5 how an exanpl e where
di fferent ppeed inthe maiprdiyviding Rapgls do Jwkigngds of U-Shape‘? Fﬁ@gl.el BEMeBEs Wilesc
are schematg g, r SSERLAL RS enmpl;é I h u g of
six flatt enf(iargt pI peps ac%ﬁr‘g‘ﬁge@fg g?f@%ﬁ%{pégn%g’ | rrzent&gmc%?gt %2 ?ﬁvéﬁéﬁgn;
Fig. 7 is aongraspeat tosthexebg\vionh aaldw gaihdofcthe Ili-slippsy shamel segnranty ffamctbewi t h

an enbodi nent of the jnvention; Fig. IS £cross-section thr.o | ane
VITE-VITI ilﬁje#i“g .the7?udet- onsgqusntly, glﬁ&%é” Prid 1888??%‘@‘6@5?& e shapeg ¢
the heat sidanit] QEdmERIBINGHE coftfpitiiehthditheseTakhe sighange chanmber with

associ ated peltier elements; )
In accordance with the invention the main divider panel, the auxiliary divider

panels and the side walls are made from a single block of material.

In the case of a liquid cooling system of the invention, where the temperature
control elements are one or more thermoelectric elements, the system may comprise a
heat sink arrangement for transport and dissipation of heat generated by said elements.
The heat sink arrangement may comprise a closed-circuit heat transport conduit system
containing a coolant fluid (which may be a liquid or a gas) fitted between a heat
absorption module that is in a heat-transfer association with the one or more
thermoelectric elements and a heat dissipation module. The coolant fluid circulates
between the heat absorption module and the heat dissipation module to thereby remove
the heat generated by said elements. The heat sink arrangement may typically include
two heat absorption modules one associated with the first set of cooling thermoelectric
elements and one with the second set of cooling thermoelectric elements.

Also provided by the invention is a liquid (e.g. beverage or drinking water)
dispensing device comprises said temperature control system. An example is a drinking
water dispensing device with a liquid cooling system and/or a liquid heating system in
accordance with the invention. At times, more than one liquid cooling and/or heating
systems of the invention may be included in a single device, either arranged in series
whereby the liquid to be cooled or heated flows in a series of two or more such systems;

or arranged in parallel flow paths.



Fig. 10 shows the heat exchange chanber with the frame that houses it; Fig.
11 is an exploded view of the frane that houses the heat-exchange chanber;

Figs 12 -section through plane XII-XI1 in Fi - -
Fig. 13A ‘%V? 22“2‘%@%2- section of only the channel-form ngggFég%(M(gP%)n‘éO t he

sane plane as that of Fig. 12 Figs. 13B and 13C are perspective views
of the channel -form ng bl ock, respectively depicting its faces pointed to
by arrows B and C in Fug. 13A; and Figs. 14A, 14B and 14C show t he

heat absor BRIFF DESCRIPTION OF THEDRAMINGSa cross-section through sanme

plane VIII-VIIIl in Fig. 11, while Figs. 14B and 14C are perspective vi ews

of the nodul e' s Ihwoderatonureesmndt the 1DEERAOL BB DESESRhBW D FbERBTIOH MBN TS

Enbodi nents of. the jnyvention,relate to liau'hd terrg rat yre.control S};Istem
T )

Whi | e the SBHUEFnERbodymerts WHNYL bsesBeer BY (ayuoliniBmiting eXARleOnlY, he

described REitNGiRlBEe G8NhPCacRBRbiBAnE dHRkdsY ThMheafipsresTUidaAGES)ankiOsiRfRE i NY.
The principles and operation of atenperature control 'system according to

exenpl ary etrocdiespelements or parts thesenf] that appgarbia metet than gneléigytecard ganerhlly

reference tlgbeﬁeh w(iiﬁlaMengasxllea.%g KMl In@e% gle & iﬁg{&eg "% which they appear.
Dimensions of components and features shown in the figures are chosen primarily for
convenience and clarity of presentation and are not necessarily to scale. The attached
figures are:

Fig. 1 is a perspective view of an exemplary liquid cooling system according to
some embodiments of the invention;

Fig. 2 is a perspective view of the conduit system and the associated liquid flow
elements;

Fig. 3 is an exploded view of the conduit system of Fig. 3;

Figs. 4A and 4B are additional views of the exemplary heat exchange apparatus
of Fig. 3 depicting in greater detail exemplary connector elements according to
exemplary embodiments of the invention;

Figs. 4A and 4B and 5A and 5B are schematic representations of exemplary
flattened pipes depicting W: H aspect ratios according to different embodiments of the
invention, wherein Figs. 4A and 4B show an example where all have the same cross-
section while Figs. SA and 5B show an example where different pipes have different
cross-sections;

Figs. 6A, 6B and 6C are schematic representations of exemplary flow paths
through a group of six flattened pipes according to different embodiments of the
invention;

Fig. 7 is a perspective view of a liquid cooling system in accordance with an
embodiment of the invention;

Fig. 8 is a cross-section through plane VIII-VIII in Fig. 7;

Fig. 9 shows the cooling system of Fig. 7 with the heat sink block removed,
depicting the heat exchange chamber with associated peltier elements;

Fig. 10 shows the heat exchange chamber with the frame that houses it;

Fig. 11 is an exploded view of the frame that houses the heat-exchange chamber;

Fios. 12 is a cross-section through plane XII-XII in Fig. 10.



Bef ore expl aining at | east one enbodi nent of the invention in detail, it is
to be understood that the invention is not limted in its application to
the detaiyg 5gtoshgeth in the follow ng description of speghfiGeseadi ments.
The invention enconpasses also a nyriad of other enbodi nents and nay be
practiced or carried out in many ways. Also, it is-to be understood that

t he phraseol ogy and termi nol ogy enpl oyed herein is for the purpose of
description and should not be regarded as limting. Referring now to
Fig. 1, shown i Fig BEXA&dBlckessisefionseMémy ithe citinnalrfoemiigpblacky aloag|thé) game
apparatus 200 anenabl e for installation, for exanple, in a "cold water on
demand” di Panessithat abBie: dTus 200 i ncl udes a |iquid management conponents

general ly desig d 0,.4a r ; : e ) - d
associated wt hrigéﬁeﬁegﬁs%nr‘lik lgggg%gg%%%tlggg{%% ayﬁ?eg.%%%gleg}g%%é fb P%%Ckl’i qui d
managenent respepivebindepi @iReY itsfagss patnted todtyairtowsIpend €iin Ehg.yl 3Rgland er

t her moel ectric ol i | .eme 250 gre visible nounted in dipec her mal
communi cati on wﬁﬁw-tlﬂg, iﬂgé‘i‘ i%?égo%ﬁleg?eﬁt ?quafptt@ﬂé‘bo Fepé‘gle%eﬂ)‘b %87‘&652*.‘
There are GQ sEQIInCHRAUM! RAfheSHIGREVIS-VITRIN RIS 1TOWHIEFipd) 19 8&d 1406488
communi cation with the l'ower three of said flattened pipes. In the depicted
exenpl ary eeispditivenigwswfi thtymiodules o gnaimelefnentscool i ng, el ectric | eads 252
are connected to a power source (not pictured) so that a cold side of
Peltier elenents 250 contacts pipes 300 and/or 302. A hot side of - 10 -
Pel ti er de\DEEAIDED DESERIDPIANIF I EMBODIMENISg. Depicted exenplary liquid
managenment conponents al so include a reservoir 222, a reservoir inlet 224
and a punp 228. Hmbadiments of therinvertign s¢late (¢ Ligeld tompapturheantighsysigesWhide and
232 so that,there i n t r Lvaol 1. 22 t .
control sys éerre1 (Sl.ugifﬁi F?@éﬁﬁ%&%}&%%ﬁ%@ndﬁgﬁd ?écglr%%r é%sg‘%j%i @52?5&5’?5%‘?%“
port 226. principldsehe bé bplied@auallyt @iy miliandde) toitestindrer noel ectri c cool i ng

el enents 250 (Fig. 2B) .and the opposite one (not shown) defne betgeen t hem
a cooling zone PH2giPlsE @B R ph@ IIRCTAMEICPIPe SYSISH AFf@rang to

El ement 25Q,ag laﬁ] P&H]Hr%hlts S)f eV TRABERetel ulidr§6bd WithmBREence to the

conmuni cati on attened pi pes 300 and 302 and serve to cool fluid

fl owi ng t hrdrawgings frel gicpmpanylgedesheptmas] ectric cooling elenent is a in

t hermal conmmuni cati on wjth the heat absorption_nopdule 610. and .jt.s.
counterpart (not eé‘i’FS\ﬁ’f? ueg, g lﬁ?%d’"\ﬁnefrﬁ’ofiﬁgergﬁﬁ&q oy eRt Ly 'r‘?oée]q%élct"r fsdo be

el ements. NMpders@o8 Htht kife 1006 1RE iPNotdinSieddihNtsQbpEQABbARS thel deétails sdtTorth apthant
fluid flows fromreservoir 242 via pipe 243 to an inner |umen of nodule 610

and out t hrfollgmingi gessripticn @h bpeadfic t enbpdiments.dTheiipegntion ensompasiepialiced as

fan 260) and bac o reservoir 242 for reciraulation. ol J ui np
248 may be SRS aql%loé T§h gﬂﬂr/neﬁlésl aﬁltﬁ-rfla %%%rggtécce :alr{)é gyﬁgﬁgﬁg%al{’#}gw%s' Aﬁiﬁoﬁﬁot her
exenpl ary qgiet @deStodd thitethe iphedstslopy af® dentinéld@y iefptayel aabrdiy ig féd the of

cooling fluid which is not recyc| ed. Fig.. 3.1s an expl oded view of an
exenpl ary dcomRAse of dgssriptignian shpuld nebbs rrgardgd pf Hmiing: | ow pat h bet ween i nl et

ort 416 and out nort 418 It | j | e i e
gegment s (six i r#et? rlnggentfévn%)l E‘.g'y %%%ﬁf?@%@%%{é&%@%ﬂﬂhn&t%eggagndﬁ%r?ed

enbodi nent ,coplime appdauar2d0camaable dori msellniias Ho axhmple; heia "coldewateuwans

forma contjnuoys fl ow path. .An exenpl ary connector el enent 41

| ncl udes. a dePand ipaSers Apparaits 200 dncluges. i At magresgisnl componeely sracly

el ement 41QesigRAB@ 990, fterAPerhtiREERAINRGSERN 400 BB akdiaRd dvidd aChaf kink
connector elenent 414, is one exenplary way to provide flow conmuni cation

bet ween i nraglangement@4@f pi pes 300/ 302. Each of these ports is in flow
communi cat | on Wikl 31 gLBRET eV HEaObiofAErRle U5, RIRE 24P TS Bl er ChGAP™

420 is provided pipe Segmnen avi ng an i hner

connect or  epREMRAllY Peltien theamo€luétae coolme clefient| E30e4t visl¥le moentéd @ydfradth
t hrough pi pes 300/302 is _a continuous serpentine path from port 416 to 418

through t héhermal eepmunication péth tho grpeidhme ot shaflatgnsd pires 308 aad P02rikkere| ow
conmmuni cat 'a?@al?g Ex\ﬁgéﬂo&ﬂflé S1efbtsAngt A thodftfd A Qirect thermal communication with

the lower three of said flattened pipes. In the depicted exemplary embodiment, which is
configured for cooling, electric leads 252 are connected to a power source (not pictured)

so that a cold side of Peltier elements 250 contacts pipes 300 and/or 302. A hot side of



of the pipe segnents and between the pipe segnents is provided through
appropriate channeling arrangenents within the connector elenents 410 and

420. \gégoglgg&ﬁgxenpl ary enbodi nents of the inventi ogwétﬂ)t,&/%gg) pi pe

segnent s ave an inner lumen characterized by a to Height (W
H aspect ratio of at least 2:1. Optionally, increasing Wprovides nore

surface to contact Peltier unit 250. A-tlRough Fig. 4 depicts pipes 300 and
302 as substantially rectangular in cross section, Figs. 4A, 4B, 5A and 5B

show t hat epditadrgdeMiédd 2301 Gites alpviedaciai eveedirmringg Défieed Cemplagc ligoidal
shapes. According to different exenplary enbodi nents of the_invention,
the conti nUBRRASPIERY GEIPANEH? éhghnqlﬂﬁﬁe%gesgfvotrl’?@ pf Fs8TVolyiglet dédiandiA BUBW t he

channel i ng sfr t
Gi 1 or ent 'y 25 DAHRERR,pih N6 AMEEh Al B I s S b 230 A e
t hr ough an exchanggdasveen aésesvoir Zﬁqo&mi tehparatura centina reystem fﬁ)OoﬁulladavatmcanTher e

three exempl a fl.ow pat hs icte y arrows in a self-explanatory
manner . e ‘{5\%\6{‘ ﬁ'@?‘l‘gm‘ﬂf f"a ttH‘?é& vention will now be described with

reference to Fi G&ferfin ]aﬁg-in to Fig. lﬂ}%ltliérQHérﬂlo%l}@irlcrlg)oﬁM%teﬁa%e'ﬁwﬂmﬂjl sl a
t enperature control rmdu e 502, with a |I3®Id inlet 504 and a liquid outlet

506, f| ankeudbthet oppolsitetongb@ot p‘hovyn) doting dwticed theth alszoolmgl zorengdh ehats

and o, o speeannper et BRERCE piesd 330 a8 236 GraeRy SRR IS ERRA G0 Se (o

sets of coqhbmﬂecﬁinamat therdl dfthdmichtiof ath ﬂatfbnédlp?e§80(ﬂfﬁﬁdi302 anbasvement ,
including two Peltier elenents 524, with associated electric | eads 526,

connect ed t«@obBwidrfiavgngsuangh (hﬁmlp%h“éhmhenn@el%qﬁ% Feplng clement is aan theapal it h
Pel
Lo el T elcoflutiBOkdn kit M naft SXSBRbS gfdml B0 3 s Youfilak GhoP LRIRD! S

may i ncl ude’one of any trer e this
parti cul ar ®yaigudwith Ithequpbismetr thetreoadettsc alemehﬂse Madute 61 iskebled bymchappltyood

that in sone other e irrensthe Pel tier el enent y diff from each
other in tHdi qoogﬁéﬁlérg) i a&h flugd; flges | fropy r?Sﬁr‘t‘ﬂlFeS‘FfHéoﬂ’lPﬁ&%éﬁé‘Bi pger
The two setigmaf JFGROAIE 630 SRR tﬁﬁufugﬂ? Bgéﬁtmeand hasys aCHQJt'd? ikl B0,
accommodati ng a heat exchange chanber quid inlet 504 and outl et

506 are in (lemuted asrfmrﬁw)aand)badm resetveiri24 doii mclr@flatmﬁbehnéﬂ@d pump 248he

chanber 532 is, defi bet ween.fjrst .and .second heat conducting walls 534
and 536 andn@f%lﬂaﬁﬂ?‘gatﬁépaﬁﬁl I?WPEEPE f‘tﬁt egral part of the

channel - f or m ng 18] ks &efhplar @Mboliindritdsf theSivéntfona Mebdulas10Md todd&d by a
descri bed further bel ow.
flow of cooling fluid which is not recycled.

Fig. 3 is an exploded view of an exemplary conduit system 402 that defines a
liquid flow path between inlet port 416 and outlet port 418. It includes a plurality of
flattened pipe segments (six in this exemplary embodiment) 300 and 302. In the
depicted embodiment, pipes 302 are connected in series so that their inner lumens form
a continuous flow path.

An exemplary connector element 410 includes a fluid inlet port 416 and a fluid
outlet port 418. Connector element 410, composed of an inner connector element 412
and an outer connector element 414, is one exemplary way to provide flow
communication between inner lumens of pipes 300/302. Each of these ports is in flow
communication with an inner lumen of one of the pipes. Connector element 420 is
provided at the other end of the pipe segments, having an inner connector element 422
and an outer connector element 424. The flow path through pipes 300/302 is a -
continuous serpentine path from port 416 to 418 through the six depicted pipes 300 and
302 and caps 410 and 420. The flow communication between ports 416 and 418 and one



- 12 - The channel -form ng bl ock 550 and the two heat-conducting walls
534,536 are held together by two franme el enents 552 and 554 that are seen

in an ex Vi in Fig. 11 and that are snap-assenb rating
f ast eni n&k]ﬁgﬁﬁéqg'éggesi gnated col |l ectively as 560. Channk??@gioﬁﬁ/ﬁ@ggq ock 550
has two circunferential grooves 562 and 564, one on each side, which

accommodate O-rings 566, 568. As can begdl -be seen in Fig. 12, a fluid-tight
engagenent i s obtai ned between the walls 534,536 and the bl ock 550 to

t her eby defjrigd piheCQBieRR hntil BtWedn! BB i @é‘%ﬂ%"té’\lt bPided enrBh&f k iat
As can be seen ipﬁ)eFi gs. 13A, _13.Be and f:lilgé] b oélk SS Ois atteér}ﬁe%lﬁon 2f)%th
its inner shafinetisg aGFMzearats5wizhin Oreceonheqtorglementod &k 0.conducting walls

534,536 the patterned surfﬁces d%{ﬁ.ne }a ngf'émensi {)nalﬂ uréi l.i near ent

f1ow path, whi cHEVidT® FECPRIAT, EPORUIERI. Gt iy dyention tyfehey By SREL S rai n
di vi der parsgb,397 havih Githe RSt dhatakierided byl e WidietocHaighe(Wi HY AspewOratio of
conpartments at opposite sides of panel 574 between the panels and heat
conduct i ng ahdgapts2: 53ApEIRlly Seereating §V Prayides meorgapracs tojcgBlactBglaer w2 0war ds

t he respecty .S 534 . i : - and
575, thre. rolulR ELE iRl Sob W Y By Sueandull) it Bhs BRI MAIRLT,
| eavi ng a diganaAndB, 5Anfdd SBahbaithaa laxgt vidEraftioh lcyn bedckioed ukmg itce cras | S.

These auxiliary 1Danel s pattern the inner surfaces of block 550 to define
U shaped cHissel $8gsfent s 580, each with two ends 582 having each an

openi ng 584 providy, glooan&m@n?@&p%%maﬁa of B i8NGSioRf thtlcahiaRRds
channel segnents 1n thé two faces o he bl ock. The 3-di nensional,
ser pent i ne fidvwopath dhrouglo lunwenswed thespipéso provisdedttheough thewehannelifiggerang@rent 3C i n a

sel f explanatory manner. Thus, as can be.seen. a flow path of successive
U- shaped cﬁﬁwfﬁe&%aﬁw&“i‘?ﬂbeFRB%E’HF‘?&f%a?}Q‘P{g bet ween such segments in
the two conpart Iggy. $A, 6B and!6U Qépi&%e@%ﬂelﬂﬁlabeﬂog)%ﬂf%rtﬁrdughEh@iﬂ/angement.

comuni cation with two respective end channel segnents 586 and 588, which

are |inear of i pipss shpwhapselematigdirosy-seetiofe dicrchBureanexamplary few pathstase
openi ngs 584, . r. i Fi gs. 14A-14C show ng the heat
Wit oo S BASEo RA PR

absor ption accordin odi nent of the invention
(identical to mxthdtker®hodiméie ofahk ireeaion wils @aswebddackb&b@ith haferaet toies a
coolant fluid inlet 592 and a coolant fluid outlet 594, which is in flow
communi cat if8&- it ¥4-unen 596 defined by recess 598 in block 590 and panel

600 of netal blegl lﬁﬁlﬁg c(gggfg&gé%ﬂ f!b@?nau&ésoé)ié%da_@%metcbﬂ&&mo& € 502, with

ci rcunference of rec cconmodati ng an ring 606 whi ch cooperates
with - 13 aliqadalletciid dand zbBaiid louttens 9 Blankedaby twi bleat-iabrirpmemmedules/bi @l

b ock 602, 5o mede oh Copect AASLUES RePhALIL K £l Shke 810
through thepIpifeR 2AD, WspoSR BERBéEERY NSNS A OV hrdl MoBule 1562 are
two sets of cooling elements 520 and 522, each, in this exemplary embodiment,
including two Peltier elements 524, with associated electric leads 526, connected to
powering module (not shown). It should be noted that sets with two Peltier elements are
but an example and the sets of cooling elements may include one or any number of a
plurality of Peltier elements. In this particular example all Peltier elements are the same,
it being understood that in some other embodiments the Peltier elements may differ
from each other in their shape, dimension, as well as in their cooling capacity.
The two sets of cooling elements define between them a cooling zone 530,
accommodating a heat exchange chamber 532. The liquid inlet 504 and outlet 506 are in
flow communication with the interior of chamber 532.
The chamber 532 is defined between first and second heat conducting walls 534
and 536 and side walls 538 and 540 that are integral part of the channel-forming block
550, shown in Figs. 13A-13C and that will be described further below.



When assenbl ed, as can be seen in Fig. 8, panel 600 bears agai nst the
external surface of Peltier elenents 520, thereby transporting the

7\ owi ng. 1 WOGHAPBED Gor i on unit. for exanpl o of the kERNICAGUANH Fi'g" 1

- 14 - CLAIMS: 1. A tenperature control systemfor a liquid, conprising
two sets of tenperature control el enentd2eppositely disposed to one
anot her, each of said sets conprising one or nore tenperature control

el ements, the twy, Sehsndgsinlife BRIWER0 ddam A ﬁgaecrogawtﬁgg@gtsrm,sé@%é a

conduit systemwthin the tenperature control zone defin liquid flow
pat h that ileldcwgéthgubetvd fratma\etenoangs 552 anst 854 thatare segmiamarsexplodedonéwiiny t o

and i n heat-conduct,i associ ati o ith one of. t two sets, of said

ol erent s ariEoht Bt e Beuiebriss-Cuufb iy <StRelink Yty e JRehp (edefated
heat - conduchiI@ivaES2C 560, i HanKeILBrhi@ BlbEEE50had BRo chBufifiéntl gfives 562

el ements. 2. The tenperature control systemfor regul ating tenperature of
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one or nore_te rajure. gontrol ele ' | d
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def mi ng betssoes theheby defihed® eorifined dluid i ghitwhambeewithin the blacieS5GJui t syst em
defining a liquid flow path wi.ithin the tenperature control zone, .the. liquid

flow path bei ng Aoff Rutesn 184gss 194, habengried Coblagkr0r 15 pattermed; AR Pog fth
proxi mty &0, and f2esheRf M@%Céhékgﬁﬁé%%gfﬁ%%h% Wedtius@hd wWallk SB438k p@d one

or nore seconeg segnments In proximty t I'n heat - conduct i ng assocl ation
with sai d gatemdd setfaces defifche 3sdinteasiond], aireilimedr fiow-pathyimdichi will be furthedui t
syst em defi Ees 3 S| Qvgl e flow path through the tenperature control zone

| eading fr © |bﬁ]8| d inflowto a liquid outflow 4. The systemof claim1
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into two compartments at opposite sides of panel 574 between the panels and heat
conducting walls 534,536. Extending from the main divider panel 574 towards the
respective walls 534,536 are two arrays of auxiliary panels 576 and 578, thre former
extends from side wall 538 toward the opposite side wall leaving a clearance; and the
latter extends fully between the side walls. These auxiliary panels pattern the inner
surfaces of block 550 to define U-shaped channel segments 580, each with two ends
582 having each an opening 584 providing flow communication between the ends of U-
shaped channel segments in the two faces of the block.

The 3-dimensional, serpentine flow-path so formed is shown by the arrows in
Figs. 13A-13C in a self explanatory manner. Thus, as can be seen, a flow-path of
successive U-shaped channel segments is formed alternating between such segments in
the two compartments.

Inlet 504 and outlet 506 are in flow communication with two respective end
channel segments 586 and 588, which are linear (and not U-shaped) leading between the
inlet and outlet to openings 584. '

Reference is now made to Figs. 14A-14C showing the heat absorption module
510 according to an embodiment of the invention (identical to module 512). The module
comprises a block 590 that defines a coolant fluid inlet 592 and a coolant fluid outlet
594, which is in flow communication with lumen 596 defined by recess 598 in block
590 and panel 600 of metal block 602. Block 590 has a groove 604, tracing the

circumference of recess 598, accommodating an O-ring 606 which cooperates with



5. The system of any one of clains 1-4, wherein the flow path has a
serpentine geonetry. 6. The system of any one of clains 1-5, wherein the
condui t t i onfigured such that the flow path ha r i first
and secoﬁ‘ﬁf’&ﬁg’]%?éﬁ?é. 7. The system of claim6, wherei n%f:ﬁ}éiﬁ)é%&é)?‘g’?ure
control elenments are thernoelectric cooling elenents. - 15 - 8. The
system of claim7, wherein the thernoeléddtric cooling elenents are planar
Peltier elenents with opposite cold and hot faces, the cold faces of the

el ement's | igahdl%0bRE stAMAREREOY B £AMULYht ARARer. MRtal DIRKBO2! ?B]c@fly tladk 7 or
8, conprising a first set of one or nore Peltier elenents disposed at one

si de of theoppsrpiechides @ pbwality of spilserc dhihataprowide adarge theatf exghange surfagecfor
Peltier el nt .di.§pos at 0 ite si f enpenat ont r.ol
zone. 10. Ef‘q{%""é%?‘glmdﬁﬂ"w r?élgggﬁ ecfuéllle?rls ags reé%%‘&?@%gl%abqé%a&&é%ange

chanber deffipadabetween a first heat-conducting wall disposed in heat
conducting association with the first set_ of tenperature control elenents,
a second heat coMBeresspgbledl as eAnshoscen in High Sapansd 980 deas feaigsidhe sxtemlwi t h
t he second 0 n . ' - a0 guidoinl et
and liquid Sgﬁ% ee(Ef; P%ﬂplgélrgltgg%tgrrsggt {}%fé‘bgﬁga% slﬁ% gtﬁ%%le\%? %%?%Att% %élll écl%gh%ér
def i ni ng ornwhich isntherereamived by dhescoblanwflpidt flisvihg ado agefrigeratibh enit,foeéxantgple he
outlet, a first group of qne or nore of said channels are adjacent to and
in heat-cor?émﬁl‘flﬂ‘é)“é%‘?b’@iégi]on with said first wall and a second group of
one or nore of said channels are adjacent to and in heat-conducting
association with said second wall. 11. The system of claim 10, wherein the
channel s are forned by dividing panels disposed within the chanbers. 12.
The system of claim 10 or 11, wherein at |east sone of channels of the
first group are alternatively arranged along the flow path with channel s of
t he second group.



13. The system of any one of clains 10-12, wherein the heat conducting
walls are essentially parallel to one another. 14. The system of claim 13,

wherein t\g Zﬁﬁ%aggchange chanber conprises a main divi ‘ﬁ%‘i/lﬂﬁﬁ@/l} o9l posed
in between the two heat-conducting walls and extendi ng essenti a (fy paral | el

thereto to divide the chanber into a first conmpartnent adjacent the first
wal | and a second conpartnent adjacent -tlde second wal | ; each of the
conpartnments being divided by auxiliary panels extending fromthe main

di vider panel to the heat conducting walls and defining substantially
U-shaped chapn segnments with two ends; there being opening fornmed in the
mai n di vi diﬁg 3ls to link ends of U-shaped channel segments in the first

conpartnent, wi t h, end f a h . S0t
compar t mentlto thareByeRes sty RBiFIBp IR SR oL SRR e,
from t he i ndogtrol életbigts oppdsettly disposedliosne uabthes, edchcdfahait sk, contpeisitigroneloe mai n

di vider panel, the auxiliary divider panels agd thg side walls are nade
froma si ngRereplemprragire ¢sapEdl elpments, thg two sets dafiipe botweeRntham g tempRratiye

clainms 1- 9’c(§>glﬂ§?£(jn§i Dorfiut! sgsctrem%‘ﬂﬂﬂ ﬂ?é‘tgll'nglelsaﬁﬁg’ @ﬁnt\%lfl%ﬁﬁe 8dfidey Byl I{dafri&pdm t

segnents na a heat conducting nater , eac a rectan
cr oss- sect i path #adissoonéigdied go thhveoomgghot mere Brsp segmanteincunxinoty womd, inthieat-

segnments of the first group bein xi mal to and.jn heat-conductin
associ at i orF“\ﬂfq?W“ge?Fﬁ%‘g%ﬂ% gltgo?i%r&r | BB TS < fsa{‘ir@lememsstm%de?neaﬂﬂ “?‘?{8
second gr ouRcHR! fnRRhRXinPrbxi CaridNinNR&t-coetisg hRBciaBSd Wil the dthwr tof

tenperature control elenents of the second set. 17. The systemof claim
16, wher ei rthe avelsatpoliaid elsmgntent s are made of nmetal. 18. The system of

|l aim 16 17, i he fl h i I i-NQg: f th
el alm 10 o 17, MRSl E R DR TR AR AR e

t he tubul artheRGAERY §s@RAE compiigiflgi Nt o connector el ements that define within
them flow paths that |ink said segnents. 20. The system of any one of

claims 10-19, whehest setodijone e mase Iampesatursrrongp] demgls oppasislht Hepasseeadt ri ¢

el ements.  econd set of one or more temperature control elements, said first and second sets

defining between them a temperature control zone;

a conduit system defining a liquid flow path within the temperature control zone,
the liquid flow path being configured so as to have one or more first segments in
proximity to and in heat-conducting association with said first set and one or more
second segments in proximity to and in heat-conducting association with said second
set.

3. The system of claim 1 or 2, wherein the conduit system defines a single flow
path through the temperature control zone leading from a liquid inflow to a liquid
outflow.

4. The system of claim 1 or 2, wherein the conduit system defines two or more

flow paths linking the inflow and outflow.

5. The system of any one of claims 1-4, wherein the flow path has a serpentine
geometry.
6. The system of any one of claims 1-5, wherein the conduit system is configured

such that the flow path has alternating first and second segments.
7. The system of claim 6, wherein the temperature control elements are

thermoelectric cooling elements.



21. The system of claim 20, wherein said tenperature control elenents are
Peltier elenments. 22. The systemof claim 20 or 21, wherein the

t her noel e\g,brzgﬁédlgbggents are associated with a heat si nkp%&;lﬁﬂ)g@/g@%o_r;gr

transport an ssipation of heat generated by said el enents.

system of claim 22, wherein the heat sink arrangenent conprises a

cl osed-circuit heat transport conduit syktem containing a coolant fluid
fitted between a heat absorption nodule that is in a heat-transfer

associ at i ongwi t hThd8ys@e o klaifIE vileesintled thetrhoctecttic 6Bsling élerlents Afaplanar

di ssi pati on_nndul e. 54. A devi ce for gi spensi ng a_tenper at ure-con;ir,ol | ed

i qui d, conpfien fements Wit eppesitn $olg 289 Spktrces thenspld foes pf thesslements Jiging o5,
The devi Cemﬁgt&hﬁér%A'cionﬁgfﬁin@.the liquid is a beverage. 26. The device of

cl ai m 25, erel Iquid 1s drinking water.
The system of claim 7 or 8, comprising a first set of one or more Peltier

elements disposed at one side of the temperature control zone and a second set of one or
more Peltier element disposed at an opposite side of the temperature control zone.

10. The system of any one of claims 1-9, comprising a heat-exchange chamber
defined between a first heat-conducting wall disposed in heat conducting association
with the first set of temperature control elements, a second heat conducting wall
disposed in heat conducting association with the second set of temperature control
elements and side walls; liquid inlet and liquid outlet; an arrangement of channels
formed within the chamber defining one or more continuous flow paths leading from
the inlet to the outlet, a first group of one or more of said channels are adjacent to and in
heat-conducting association with said first wall and a second group of one or more of
said channels are adjacent to and in heat-conducting association with said second wall.
11.  The system of claim 10, wherein the channels are formed by dividing panels.
disposed within the chambers.

12.  The system of claim 10 or 11, wherein at least some of channels of the first
group are alternatively arranged along the flow path with channels of the second group.
13.  The system of any one of claims 10-12, wherein the heat conducting walls are
essentially parallel to one another.

14.  The system of claim 13, wherein the heat-exchange chamber comprises a main
divider panel disposed in between the two heat-conducting walls and extending
essentially parallel thereto to divide the chamber into a first compartment adjacent the
first wall and a second compartment adjacent the second wall; each of the compartments
being divided by auxiliary panels extending from the main divider panel to the heat
conducting walls and defining substantially U-shaped channel segments with two ends;
there being opening formed in the main dividing panels to link ends of U-shaped
channel segments in the first compartment with ends of a U-shaped channel segments in
the second compartment to thereby form a flow path of the U-shaped channel segments
from the inlet to the outlet.

15.  The system of claim 14, wherein the main divider panel, the auxiliary divider

panels and the side walls are made from a single block of material.
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16.  The system of any one of claims 1-9, comprising a first group and a second
group of tubular conduit segments made of a heat conducting material, each with a
rectangular cross-section and extending through the temperature control zone, the
segments of the first group being proximal to and in heat-conducting association with
temperature control elements of the first set and the second group being proximal to and
in heat-conducting association with temperature control elements of the second set.

17.  The system of claim 16, wherein said conduit segments are made of metal.

18.  The system of claim 16 or 17, wherein the flow path comprises alternating
segments of the first and the second groups.

19.  The system of claim 18, wherein ends of the tubular segments are fitted into
connector elements that define within them flow paths that link said segments.

20. The system of any one of claims 10-19, wherein said temperature control
elements are thermoelectric elements.

21.  The system of claim 20, wherein said temperature control elements are Peltier
elements.

22. The system of claim 20 or 21, wherein the thermoelectric elements are
associated with a heat sink arrangement for transport and dissipation of heat generated
by said elements.

23.  The system of claim 22, wherein the heat sink arrangement comprises a closed-
circuit heat transport conduit system containing a coolant fluid fitted between a heat
absorption module that is in a heat-transfer association with the one or more
thermoelectric elements and a heat dissipation module.

24. A device for dispensing a temperature-controlled liquid, comprising a liquid
cooling system of any one of claims 1-23.

25.  The device of claim 24, herein the liquid is a beverage.

26.  The device of claim 25, wherein the liquid is drinking water.



