Systens and Met hod for Dispensing a Cool ed Beverage
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system One problemthat arises when di spensing

bevar gagsuldrprbhigin RdiehdePBlid #f dibhhshR)V ﬁ%%vétjagtgs at low and

bet ween the cell ar/storage room and the&gl spensati on

cBhiiSteRBmperdtavaY, Mo tRSt KHVErddga8" 8 rhdarf bEREIE§EACYhiR are stored
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for beverages to bé stored in a cellar or a storage room and transferred to the bar
area where dispensation occurs at a font using a mechanical pump or a gas
press;Jrised system.

One problem that arises when dispensing draft beverages is that the length of
the beverage line between the cellar/storage room and the dispensation site may be
many metres and there is a tendency for beverage in the beverage lines to increase
in temperature during transit. In an attempt to address this problem, it is known to
provide a cooler in or near the cellar/storage room to cool the beverage and then to
transport the beverage to the dispensation site inside an insulated and cooled

conduit known as a “python”. The cooler typically comprises an ice bank and a water

bath, the water in the water bath being cooled by the ice bank. The beverage line



conduit known as a "python". The cooler typically
conprises an ice bank and a water bath, the water in

wo b@7metees bat h bei ng cool ed by the ice bank. HEEGB2007/000770
beverage | i nepasses fromthe cellar/storage room

Bﬁ‘és% Gfont fie d’éﬂéﬁétoﬁgg hodth %rgﬁal—f_[]h%q’gaggpﬁ%ﬁ A8 %eb@rab? E:gp]tained

everage line Is thus coole ol ed beverage

fnl fﬁ‘é’%év@féb‘églrhet RenRY heBq ! F[h%h@ooﬁjéos PELFAd ﬁ{énﬁﬂo\txﬁl ’E:h%(ﬂ?gh the

python al'so carrying a cooling cifcurt It rough W

iy ke LA 3 e B 8 S oo
WhicR YRl WhRr &R iHAOWSF G4thtis MrbliabY P14/ %&1 tadrrc‘g R 4al. The
10C Lf %' 'S war ner

in temperature during circulation an :
' ' he. whi o
U0 Shatof i ottt Hie" BB RE R YpRaly ¥ hut +-c in
Bl QUG it Cuice SR WSAh fer Btod HTBAN Tl g tpe weter
b&g mh-mgyte%ummgﬁ}nggp{ﬁb Jg addition to the

primary cooler in or hear the cellar/storage room

Wt h gUsdd I@fbmﬂﬁ&%@la%ﬁ)&z ropg%%ggkg hb& eg(eﬁérégreé at or near

beverages to aro ash cool elrs t
| tiake .
plagicrablcn b B epbliohel Bk e BSOS PASIAN 6 AR o e

SrirR4r§  cobRk ir?é}f‘ﬁ@érethegéeﬂéﬁé@arage %OrﬁptW'tﬁguaﬂﬁﬁ Eagl%?aement, it is

Furt her nor e, ash cool ers génerate a signi

FIRIY 1Pod] %(/eljagé@ t& égﬁﬂi RSC A HRREEARAR tcomg(&l%g%r?dresirable

envi ronnent for ar st or |lea Ing to 1 ncrease

sadéd 1YY ke Pﬁoauizéﬁgﬂérﬂébﬁe afreit Yfs %Qtunggp E%P@%ngﬁeewhich

generally smaller and do not generdte he

&R BOUSERRABLR:, Fbr Sk, S%FGOSP%%I%H; kcniée\?e‘?ags’e%\./elf&%%rmore,

at tenperatures | ower tham around 3

A V&Soldr® Nzhe e raakirgﬂaﬁm NFhdiR 6 nekl? rt?l.l‘?sr 2{&%5% icagxsghﬂgasant

e
systens are known i Ich cooling i1s

WérkiRg dnVRdrtterRatdd/ bae sqiﬁﬂkon‘cc?é’écﬁriﬁ I %cr%?s%ﬁ taﬂe cong]igoning

cellar/storage room Further coo gis o I'ned usl

rBqlitehtdhts OPLSSIVO hedt BRRSHJERS Pfea eﬁ%%ﬁ{eﬁ |36 it ggenerate

under the bar and then a coolin e cool in
e B o B BT S, BRI ORIy s
IbWerdhaP 8ol 385 unddtddnventional operating conditions.

Three stage cooling systems are known in which cooling is first achieved using
a water bath/ice bank cooler in or near the cellar/storage room. Further cooling is
obtained using a flash cooler or a passive heat exchanger located under the bar and
then a cooling loop in the cooling circuit at the dispense font prevents temperature
tise between the flash cooler/passive heat exchanger prior to dispensation. Such
systems generally .dispense beverages from a dispense tap at around 3°C. As

mentioned above, consumers now desire even colder beverages and this cannot be

achieved with these known three-stage cooling systems.
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The present invention is based on the finding that ice slush can be used as a
cooling medium for cooling a beverage. Ice slush (also known as binary ice) is a
two-phase mixture (slurry) of ice particles suspended in a liquid phase consisting
predominantly of water.

Accordingly, in a first aspect, the present invention provides a system for
cooling a beverage comprising:

a beverage line connectable to a beverage supply for transporting beverage

from the beverage supply through an insulated carrier to a dispensation site;



predom nantly of water. Accordingly, in a first
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phase, and more preferably 30-40% ice particles in the liquid phase.

The cooling medium generator may be a scraped wall slush generator. Such
a generator includes a refrigeration unit which cools a wetted surface which is
continuously scraped to form a two phase mixture of small ice crystals suspended in
a liquid phase (predominantly water).

The system preferably further comprises a cooling medium reservoir in which
ice slush generated by the cooling medium generator can be stored. The reservoir is
preferably insulated and may be remote from the cooling medium generator. It may
contain an agitator. The reservoir allows the system to damp out demand
fluctuations and thus enables the generator to be sized for the mean rather than the

peak load.



a liquid phase (predom nantly water). The system
preferably further conprises a cooling nedium
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0°C may be achieved by using a coiled beverage line portion having a diameter of
7.9mm (5/16”) and an immersed length of around 8.5 metres.

Preferably, it is possible to vary the length of the beverage line portion
passing through the cooling medium reservoir so that a user can vary the dispense
temperature of a beverage. For example, the user may wish to dispense a certain
beverage at a higher (more conventional) temperature, e.g. around 7°C. In this case,
the length of the beverage line portion passing through the cooling medium reservoir
can be reduced (from that used to obtain the lower temperatures e.g. 3-0°C).

After passing through the reservoir, the beverage line passes through the

insulated carrier to the dispensation site.
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The system may include a secondary cooler at or near the dispensation site

(although it may be provided at any point between the point of connection of the
beverage line to the beverage supply and the dispensation site). The secondary
cooler may be a passive heat exchanger which, preferably, can be flooded with ice
slush from the cooling line. The passive heat exchanger preferably includes a
cooling coil through which the beverage from the beverage line can flow to allow heat
exchange between the beverage in the cooling coil and the ice slush. Most

preferably, the passive heat exchanger is as described in published application

GB2417064.



The system may include a secondary cool er at or near
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beverage line to the beverage supply and the
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with multiple dispense taps. Where there is more than one dispense font, it may not
be necessary to provide every dispense font with a cooling loop and/or a
condensation mechanism.

In a second aspect, the present invention provides a method of cooling a
beverage flowing through a beverage line from a beverage supply to a dispensation
site, the beverage line passing through an insulated carrier, the method comprising:

pumping a cooling medium through a cooling line inside the insulated carrier
thereby allowing heat exchange between the cooling medium in the cooling line and

the beverage in the beverage line,

wherein the cooling medium is an ice slush.
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the cooling medium reservoir.

After flowing the beverage through the beverage line portion immersed in the
ice slush in the reservoir, the beverage flows through the beverage line within the
insulated carrier to the dispensation site.

The method preferably comprises pumping the ice slush from the ice slush
generator (rather than from the reservoir) through the cooling line through the
insulated carrier to the dispensation site. The ice slush obtained directly from the
generator will have a higher ice fraction than ice slush from the reservoir (which will

have undergone some heat exchange with the beverage in the immersed beverage

line portion) and thus by pumping ice slush from the generator rather than from the
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tbHes MEedpkct. t he slush ice is punped back to the
generator or reservoir after flowing to the

di spefRafeodSink§ didy PEGBe RobfidiHe bdva £8%UBhd ido in a
#e |nsuf%q%g carrie c{&g‘

t he di spensation site through t

didiRn6O NG MR BREK \Apfe?ﬁiﬁ%ﬁfea&ﬁhe BRElage Uﬁirhg a cooling

0
preferably, it is punped back to the reservoitr.

lWr@f@éﬂ*,Wﬁé‘E%lin@W@oﬁ%Q %‘és&Fﬁ)\édiaB?{léJ FFluerleﬁﬂ&l\ LJ‘elﬂetﬁpé? aspect.

beverage at a secondary cooler. Preferably, t

seCOoNd drefe 8P bRibobitndhts, I8 ﬁ{eitr%dalicf’ gé(!)rﬁfnjiéélsrfs}rﬁ@% gppé]%sation

the first aspect. The nethod nay ncl ude

dnltfie homeraaecHdeAsARAIIHIGh HR9bekbm? iﬂé SPROsSs EPGQEraBr formed
I ?] the |¥g

mai ntaining the |ow tenperature o ever age usi

WRingQPEdnaansARR- médhaherAR deschibd %tgﬁ/%iir? EBIAtRARo e Iﬂ’?tnaspect.

descri bed above in relation to t irst aspect.

Pgﬁnﬂﬂ g@?gﬁg’gggﬁ%{?gﬁsprégﬁ FRERRA BlovRieS URYLERS for cooling a
beverage comprising:

a beverage line connectable to a beverage supply for transporting beverage
from the beverage supply through an insulated carrier to a dispensation site;

a cooling line containing a cooling medium, the cooling line being in thermal
contact with the beverage line so as to allow heat exchange between the cooling
medium in the cooling line and the beverage in the beverage line; and

a pump for pumping the cooling medium through the cooling line,

wherein the cooling medium is ice slush.

By providing a cooling line containing ice slush it is possible to reduce the

temperature of the beverage to below 3°C, for example below 0°C, but with a

reduced risk of the beverage freezing or forming precipitates.



on the font. The condensation which may becone ice or
frost is preferably fornmed using a condensation
wore@asiessn as described above in relation to tPRer/GBe®UT/000770
aspect. In a third aspect, the present invention

Provi ARSerdpfy theMcb OuSP L | 29mAnREVEF 3BC & AT | Bh NBartiBes |
bever ageel iﬁ% connect g%l e to rg tL;e}ve&;\g supdr;qay '?orga es i

ik SrRRA D RS VRbADSefdr afﬁfﬁxﬂaﬁevgfrﬂ%?%;@%%magé ﬁﬁﬁg liquid

an insulated carrier to a dispensation s cool'i

i i i | i . O, t . . nge 1
L SRR o8 TR B8 SRRy g e

Sqcrehl AR at Sy ﬁf‘éﬂ?pag%t W&t e 8&%@@8\7@? gllégenph&p. The

the cooling line and the beverage int

fehip@iat@Rorans Li'(‘fgl) siugk lis{’ﬁ@f&h%a%ﬂﬁd Q?ﬁeé&g wiE IR approximately

t hr ough the cooling ereln cool'i ng e

ibSthbffal Shred QL@M‘)@&%Y%’IFJ s %u&ﬁdﬁé@ﬁ% 'cea% 8 b%Q/QFe@E% e desired

ice slush 1T 1s possible tore nperature

l%@?ﬁt?ﬁ&%ﬁﬁfg %nH%Q@Leﬂé{?gé? thé fw rﬁg@g&}t&reb{ﬁlo gh ﬁgent*ﬂrgtsystem.

a reduced ri e beve reezi In .
It 5Pl S rab heql : :
RS URG 6% S B BoteRiSitigarbind "6, fiferd |6 Hinik sk of the

MeRIge BREMAgPr ef erably a m xture of 15-40%i cebI
particles in the liquid phase and nost preferably a

m Xt U igé sB8n ﬁ%@ﬂa&@iﬁﬂ{aﬁﬂsﬁ% 1ié)5}2% #I & 1 quid phase.

Such a mxture'i1s e y punpabl ough the cooling

line e 5o WiBterddh? fﬁrﬁfgp\%ﬁﬁwé& A cobl h‘nce%llu.ﬁ* @%Fc}e/ﬂa’?‘or and,

typically around -30C a remai n approxi ma

dpBiehdlg BREodiiRG FHENGME rebBiFoir Yl ﬂgéocri-lt;?éé f%g)@llé WSeGR td'%he first

of thé beverage to the desired w erature-and
béit enance of the |ow tenperature through the entire
system Wien the ice slush is at a tenperature around

- 30C,prbfepardly, ithe Eb\][lﬁrgg%),ir‘ié sassaf soRind %\é@ér%gg/osbf)@gé%.g.ga vessel

The ice slush prefer y contains up to g

sUBI? a8 %&b CARPIROSIPREYCobid NEAIuMOEREASE Bribr i%%)elsisfﬁg through the
medi um gener at or and,
insulated carrier to allow a reduction in the temperature of the beverage to below
3°C, more preferably below 2°C and most preferably below 0°C as described above
in relation to the first aspect.
After passing through the reservoir, the beverage line passes through

the insulated carrier to the dispensation site.

Preferably, the cooling line extends from the cooling medium generator
(rather than from the reservoir) through the insulated cartier to the dispensation site.
The cooling line preferably forms part of a circuit, as described above in relation to
the first aspect.

The system preferably includes an insulated carrier of the type known as a

“python” as described above in relation to the first aspect.
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optionally, a cooling nmediumreservoir, as described

above in relation to the first aspect. Preferably, the
whewenerges | i ne passes fromthe beverage suppl ypCEGH2008/000770

vessel such as keg, and through the cooli ngI mtadl um

reser ygd | ' .t e ion sit

Carri o Prbinhal MoRRES Pibchikiny Bl AEof %4, Sigensaon she

RRHGIGHOR ridy BEbRWIdEAGE IR RoiM RGP Reho%ia0%G tﬁg%everage

as i bed abové T n

nost preferably bel ow escr !
e ane Skt subRk, SRECE oAke HlesBC Sl sigh Kl and the
BTN TS P TR0 o ke o
Ll St od carrier 1o the di Spensation

Sit e'lnm@feﬁ'@@eirrﬂﬂzdk‘}e s,ﬁﬁ@gﬁtéglfynﬁﬁgrc%pﬁgéﬁt,ﬁgftl?efapigpensation

circuit, as descri above’1n relation

gHePagbnt H%gﬁ&ﬂe%@i Bﬁé’ oﬁs{g@ﬁ’éey tdpfgtﬁggint%yggiélc%%oﬁg% loop as

f
carrier of the type known as a

RBeRd Abdvel At FeMtichOrot @1'% firkt ?épe%ﬁpeﬁwte' %%gerﬁyrﬁégmm@%syfde a

i nclude a secondary cool er at 'or ‘near

®htiéhsafdd MRERShisth a@%és@‘goeeragg{./éjﬁdre%ﬁ?@pc{ tﬂg%tsgf?gg%gge en

t he connection of the verage line

SUPPIAY prefered BmBb&HAY oYﬁ%SEJe%%#ﬁﬁ\/e?\% 0y Pnﬁlfgbwrabqugésgﬁpw, by

di spensation site). The secon co0

vy o eR&hhIB A2 RAM SefefbncE khb %%cérﬁg:érﬂﬁi}%%%@gﬁﬁé{gg In

preferred enbodi nents, the sys

at t pRyue 3 RABRS LIPS gf‘]étfteﬁed me)%mmeﬂﬁ%ff: tﬁ% piaetggbtelggetzntigﬂ;e

di spense tap. The f ouses a coo

e ng s ok R P

system my a so inc u i Qn I'ont.as ct..
deseEGRRSo NSl sBobfl Ghhindl f O AT IRRBIB i) o
be dererd HeHowdMe secondary cooler of the second preferred embodiment

Figure 1 shows a system comprising a dispense font 1, a cooling medium
generator 2, a pump 3, an insulated carrier 4, a beverage line 5, and a cooling line 6.

The dispense font 1 is located at a dispensation site, such as a bar area of a
public house.

The cooling medium generator 2 comprises an ice slush generator which is a
scraped wall slush ice generator such as a Taylor 438 generator. Such a generator
includes a refrigeration unit which cools a wetted surface (wetted with a 10% solution
of glycol) which is continuously scraped to form a two phase mixture of about 40%
small ice crystals suspended in a liquid phase (predominantly water).

The system further comprises a cooling medium reservoir 12, in which slush

ice from the generator 2 is stored. The reservoir 12 is insulated and contains an

agitator to ensure that the slush ice remains homogenous.
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way of exanple only, with reference to the _

acconpanyi ng drawi ngs in which: Figure 1 shows a first
wee@iaoroesl enbodi ment of the present inventi onPCFGG00/000770

2 shows the results obtained using the first preferred

enbodiTh@ §énerkiod Prhd3eSE1QNF 1 8 aﬁeelﬁﬁ’ﬂgd &R Q%HE@iteggP%g?ed from

present I nvention; and Figure 4's O\é\f thf secon lr

rar¥; Al RS EheDFBIRE Rfla B 8} ci9ur, i 12
1sshﬁfnﬂv\eg a;é{’,)%‘{i?m@coﬁnprrieg? nglea S—F%pgg}ge dfnqgnt Z% a pgolei%ﬁo'r
b FFont e AW 3, an insulated carrier 4,
ﬂge everrggtg Iinee5é)engnd a cooling line-6. The di spense

bar  ar aaPaip oL BCucR) BUrhp g%%%@%‘%n%‘%ﬁﬁ%f%“a Py Toton
! S . ‘
T o o AR U Sodifla bR O HARETeBLy R\ i cooing
525 SSRGS o AT g . o
dootrtid Bk Mhd th@re%@%lﬁn@'H&/b%ndig%e@r%‘?qﬁ)m??ﬁ' @&pl}fi% cgoling line 6

continuously scraped to forma tw phase m X

axdiabé retiioImewl éxtérfbeth%lbéﬁttlﬁ’% ﬁsﬁilﬁl%e%gﬂreg F# ﬁ&ﬁl#ﬁ@ﬁgé ot 1.

phase (predom nantly wate e Sys

conprieeids@ated Uarig AMRAbRL rtfpzee Eé(rﬂrlanlgz%%wowhé(e@ b c:‘By’thon”. The

slush ice fromthe generator I's store

PYERAroRiphisd@ aicontme i e nAedhs 8&%%1%1“%”5 ek Sl:ﬁél% e 6 and

ensure that the slush ice remains genaus.

tgereRiraling 92 ANAsHISB8sHeAh plcid¥shd %g?@g/ftﬁ)%tr?ﬁé%%e:grity and

Ssite separated fromthe bar area;

j hiRi : r rvelr .12
U oIS (RO NI Loyl R rouna
neetiekshin fengml punp such as a GP20/ 18 manufactured by

Totton. The punp is for punping the cooling nedium

i ' . ' ] .is.par
o 2“828??“23@2?:1213?ff“c“éﬁgjﬁr%ﬁ!ﬁw?ﬁ@*dcfof‘%d'%ﬁ&ﬁf?fhoa Slét:oeafé?r the
e Sy I Fighr TN Bobi nbEndif ab Ml i he' &l way

bé@ehahsiganbialdt 2 opY 118 diddahed! @ht 1€ 14 BeatiRb efheC Jtl%ne\rn/ould
to the dispense font 1.
extend for the whole distance.

A beverage line 5 having a diameter of 9.5mm (3/8”) passes from a beverage
supply (e.g. a storage vessel such as a keg or barrel) and through the reservoir 12.
The beverage line 5 includes a beverage line portion 13 which is coiled and
immersed in the ice slush in the reservoir 12 to improve heat transfer between the ice
slush in the reservoir 12 and the beverage. The coiled beverage line portion 13 has
a diameter of 7.9mm (5/16”) and an immersed length of 8.5 metres.

The number of beverage lines in the system can be varied depending on the

number of dispense fonts that require connection. In the embodiment shown in

Figure 1, only a single beverage line 5 is shown for the sake of clarity.
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The insulated carrier 4 is of the type commonly known

as a "python". The python conprises a conduit in which
WO 0v3/101888 beverage Iine 5, the cooling |ine 6 BCGBR®7/000770

return line 9. An insul ated sheath provi des the python

Wi th Afterugdssing thiolighGhé trdseMtsh 7 Sile bR BRIgE BinB1BLIMERESR through
heat transfer with the surroundings. The python Is ~

heqytidn30 iredisgmst forltangt . The python extends from
the renpote location to the dispensation site. For the

sake Tie dispendeyfont N coirpwess & hobiRg Y RER id %oﬂﬂfabﬁﬂhg‘("g bar or

as extending the entire way between the generator

similart flefade SRS Qo fientustombNald BRI aldipep¥s '?é’;g g0 thdlinted.
extend for the whole distance. A beverage line

Trae disgersediapn® i CoritfecBOIIMhe YV eladlzes. f'ﬂ%”&i@perr(se font 1 is
beverage supply (e.g. a storage ve.ssilge%'sug_ra ag a keg
farthdraprogidzd ath & ROEKENICbP S OF RARA O itdrnkd frdShE Y8RP fhe and
Iinéé}a% i ncludes a blg?;rage l'ine portion 13 wpu gch I@g

witich eghsanithin meefar@ Bolsing reini GéseShresifhity Mo the béfecrgﬁé( fhé 5 thus
12 to inprove heat transfer between.the ice slush.in .
dibmingesat wansferlBotbeh HResIRMVIES #0fe c&m%bb qg,,@%"tﬁé 88%erage
l'ine portion 13 has a dianeter of 7.9 571 and an

in theetsesrechdedtingtsh of 8.5 metres. The nunber of beverage
lines in the systemcan be varied depending on the
nunbetheed isdalsp ensshdeAsdtfont Rddhanie! bérﬁpﬁegﬁ@; _%Cécinea cohfensation
the embodi ment shown in Figure 1, only a single

lihever doendd enb the coBMW hOTaridNg Srks (and%hé’a(tfohy?lé{et QY4, the
passi ng through the reservoir 12, the beverage |1 ne

conddrisaties liid11 wathgtin@heWiah edniher ety &ﬂ%@aﬁt@ﬂfﬁl%té-14. The

The di spense font 1 conprises a housing 7

rataindonldbrsa0ion PINEM 4058 Sriddl G a SUFAGS 8 MeSbi ﬁot}sﬂ'gf ?%ich, in
custoner and on which a dispense tap 8 i s nounted. e

udé,Fpeatsite tagoMet So &0 BOERM /it dMRCE %V\ﬁéiﬁi_gq% ke Gstymer,
The dispense font 1 is further provided wth a cooling

| oop Il @swhihebeverddger edlsfenagy tideh G%@Eﬁé%gt%pi 8¢ H¥beverage is

which runs within the font housing in close

dispensen by mie@ns bealpeairagRribéd 8ysterh THSt shown) or alternatively by a
pumping mechanism. Beverage is passed from a storage keg (or similar container)
along the beverage line 5. The beverage passes through the coiled beverage line
portion 13 immersed in the slush ice in the reservoir 12 where it is cooled to a
temperature of 0°C by heat exchange with the ice slush.

The beverage flows through the python 4 to the dispense font 1 at the
dispensation site. The beverage flows through the beverage line 5 in the dispense
font 1 and the low temperature of the beverage in the beverage line 5 is maintained
by thermal contact with the cooling loop 10.

The pump 3 operates to pump ice slush from the ice slush generator 2
through the cooling line 6 to the cooling loop 10 and coiled condensation line 11 in

the dispense font 1 and then back to the reservoir 12 through the return line 9. The

13



all owi ng heat transfer between the slush ice in the
cooling loop 10 and the beverage in the beverage |ine
W®G200Themwes | s al so a condensati on nmechani sm conpeT/6€Bag@7/a00770
coil ed condensation line 1 1 forned fromthe cooling
f’ldvf‘%té‘fb%éfw@@ﬁ alang Wﬁ‘ﬂ*?ﬂfth the%fl‘}f ‘?nojrﬁoretﬂﬁ% 18 meires (?]Ithough

condensation line 11 being in thermal contact with

tmrt%ﬁrb%aﬁér@aséa ifdh® 1dbth SBe BHindh iCAPAEBSHL i on plate 14

is formed on a surface of thé font housing 7 which, in

use, fIRERE iR pakpa Wbu@?tﬁe%%ln?g e Oih%%lnﬁ%iroﬁl;]ﬁ ﬁl?ecc?oohng

is visible to the custoner. |In use, everage IS

18bS RJORAHaIHE WS IERSRnfRRtGe ShehdVREAGR bS it flows to the

di spensed by neans of a gas- pressurlse system ( not
GEMBAtIEH shd.t effeickValish ?Mgw?e@blmyu %ﬂﬂéﬁs@tlon line causes

Beverage i s passed from or age or simlar

SPabReNBH Yo ﬁirm%dtﬁfé%z@%w@&ﬁdbhmoﬁ lalyle beverage
passes through the coiled beverage |ne portion 13

t L
| mer gedxamplehs 19d Hesis %Stalr{éd J%‘ﬁwg gl%e;‘i'xefaé'tn{ gﬁ%@%@dégcnbed

is cooled to a tenperature of

T e f ot ;
40§ By R0 T e b e e

fghdes CBRiUIEMEYABEBS fslté%jégn Ll?ih%UtEQ &%ngﬁgeﬂré&%sl 1'1% % system

in the di spense font [ ow't enpérature

dpresp&ing Not B k??éf%%@dnHeH? & 'tr%ofﬁ?éégn@' REshtRW mg ) and a

thermal contact wth the cooling The pu
RRPERIOREI Syt PR | GReaushal "ggmewbeuél a%ll bever ?enléne at a

generator 2 through the cooling |ine e coo

dopeRnt AorNedicCor k §5his PrASNE! tARdUYH rbesgstélm' lﬂclhgﬁﬁ% 30 metres of

di spense font 1 and then back to"the Teservoir
ﬁyh{dhugmett&%pér%id#é’&fﬂﬂeﬁ@e gushmsé Ly @e 1s between 4

L/'mnwth ah of nprmretan 18 netres
(aI t
o 238 s oot o, v

HeQelalgBOlehVde 1 b@lﬁrﬁéﬂiré@e bR ughy tteﬁupél%%rb L}BRd 12°C (the

cool s/maintains the low tenperature of the beverage as

drﬁbléﬁt%ﬁﬁét‘ét&@ﬁ PoTRpAFans @crba%é@throﬂ@ﬁ th& fnAbidel coiled portion
punped through the condensation |1 ne causes
of the beverage line in the reservoir 12, the temperature drops to below 0°C i.e. to -
0.5°C. This temperature is maintained as the beverage flows through the python 4 to
the dispensation site 1 by the slush ice (at a temperature of -3.3°C ) in the cooling
line. Accordingly, the beverage exits the dispense tap at around -0.5°C. This resulis
in an “in-glass” beverage temperature of around 1°C as there is a 1.5°C rise in
temperature during pouring as a result of heat exchange between the beverage and
the glass. This temperature rise will depend on several factors including the
temperature of the beverage, the dispense tap and the glass.

In the conventional system comprising a water bath cooled by an ice bank ice

and a glycol system in series with a passive under bar heat exchanger, the

temperature of the beverage is reduced in the water bath from around 12°C (the
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condensation to formand freeze on the condensati on
plate. An exanple of the results obtained using the
waeyavaomesnd net hod described above is shown i nPE/GBR@7/000770
2. Figure 2 shows a graph of beverage tenperature in

csigr Rffpcralifd) i arlund 8PC.0ASgIFdoR865ting Widdiein td\@rculated through the
di spensi ng process using a system corresponding to th

pythar ineai!ﬂliﬁl? niRed irdtheth@ dUrRee Withi thY HavbaBe (in thus Riuding the
conventional system ('D ). The data was gat hered using

’nipeRglie dianebagRadd fradlind 5&PO0S LRRkthEl Q¥¢readcCin@bmberature to
pints per mnute through a systemincluding 30 netres -

B6°Pitthenm obibliirdiRE balétage Phsdclhiotifh e isdbsWBheaB edManger.
(O). In the systemaccording to the first enbodi nent

This FdeaIte s eii-glabyredipevaturt Bealargsasge | eaves the
cellar/storage roomat a tenperature of around 120C

(t he B ieBhn bhergehahal @el systdhe of 8ld lebentAfvdritioRas T8Fable of
through the imrersed coiled portion of the beverage

ddoliey & beldrags &SBSING térol&gréééeaﬁoqﬁﬂﬁfaﬁ%t{ BisIbRRSMpErature up to
below @Ci.e. to - 0.50C. This tenperature is

thai disinee dioas witheutbame el Soff fring BF Qipefing N8 WXt BQRrdhe. A
to the dispensation site 1 by the slush ice (at a

dopnpeionbls Bt is IndsIE 10 alhield@nd RAiIhRG Sihdh€a low temperature of
Accordingly, the beverage exits the dispense tap at

oversyd. - 0. 50C. This results in an "in-glass" beverage
tenperature of around 10C as there is a 1.50C rise in

t enpeFigurgresitins & aR@HaiivEOe@BodimeREH the PreddPBinvention which is
exchange between the beverage and the glass. This

the spee akURe embBEimént ShdtrPRMTgRE 158KepRthat 264@h8ary cooler 15 is
i ncluding the tenperature of the beverage, the

plov@eNSEd Setontstyicheleah 5%5mf:h§bstéleo&iag\p%at(wﬁaés HPASE& S ibed
conprising a water bath cooled by an rce bank I ce and

iR pablished appiRbBSH GB25ET068FwWHich s ShaRASS inYdte WBERTn PRlre 4.
heat exchanger, the tenperature of the beverage I's

reduced dodlibd)podicRidebat rlibu‘sn%m el & 286id bRmdrar. The

tenperature) to around 60C. gl ycol cooling nmediumis

housiay hatiesuridunaed by invelalish Rarfor Bxéfrﬁﬁlleié&?aﬁdé&ﬁ‘%atinﬂnsulation) to
thermal contact wth the beverage Iine thus reducing

nihienisecene trahsfeEbdtivebMheRRDOREABG Al REQUABURIRRC. A
further decrease in tenperature to

The cooling chamber is provided with a slush ice inlet 18 into which slush ice
is pumped to flood the cooling chamber 17 and a slush ice outlet 19 from which the
slush ice exits the cooling chamber to continue to the dispense font 1. An elongated
pipe 25 is connected to the slush ice inlet 18. The pipe 25 has a closed end 26 distal
to the slush ice inlet and a number of holes 27 spaced along the length and around
the circumference of the pipe 60.

A cooling coil 20 is provided within the cooling chamber between a beverage

inlet 21 and a beverage outlet 22, The beverage line 5 which has a diameter of

9.5mm (3/8”) connects to the beverage inlet 21 and thus the cooling coil (which has a
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3.50C is then obtained as the beverage passes through
t he passive heat exchanger. This results in an

w0 20v7gbdmes"” t enperature of around 50C. Thus i tPCEHGBR@®7/000770
seen that the system of the present invention |s
capabl e of cooling . a beverage to bel ow zero de

elRhiohtaPMMn /1 16 Y G anjpupling e a then R inties from the

di spense font w t hout agﬁ risk of freezing or spoiling
hevekage oyHetaggdhe ASRIHG ?thal systemis unable to
achi eve and _mai ntain such | ow t enper at ur e of . -
bever R§PEPY i lacajed WBE the capling cAED \?EC%WBbg]en%?ﬁh igg exiting
the present invention whjich is the sape as_th
1P BeIgs mé HDPRGHS AR 2iSRTY, Od'lﬁ"% insidequsigee phie cql §Qc ondary
cooler 15 is provided. The secondawgtcoole g&
conpringeeooling 88@’ |'Sn|§°e§89 at tecHispansalion siifesit MaAYRP ioRated above
publ i shed appllcatlon @B2417064) which i s sho
Qrorelow daglevel @ngi may &Pﬂonaﬂb{é’ec%PH’W&"‘%&NWBP%@@“Q 7 of the
housi ng 16 defining a cooling chanber 17. The housing
QﬁPeP§egHFﬂounded by insulation 24 (for exanple
expanded foaminsulation) to mnimse heat transfe
bet weldi® Rwﬁ@%erqf?f@blweﬂema efther sidg pidhaaPRlg. POFHee the python
cool ing chanber is provided with a slush ice inlet 18
P e (hmed °§M%?PH%§9 P?C%rﬁﬁ‘@d"?% HnRjBe rerethe gigneragpr 2 to the
chanber 17 and a slush ice outlet 19 from which the
cOPlgPet & ard AOPREPIEER PXIRBIIRG ARIEPe CROIEMAth LRt e dipense
di spense font 1. An elongated pipe 25 is connected to
forpd %ﬁfﬁ%H'SP%@%“ﬂm é'lte 18. The pipe 25 has a cl osed end
26 distal to the ush ice inlet and a nunber of ho
27 spARICYPIBA Qf EW?&OP%EW s ipmparaiure of the beVerage to be
ci rcunference of th%gg pe 60. A coollnq coil 20 s
rBHEARYEN A ntot iUt ﬁgasc'hﬁ’m?éhe 6e¢lNgegnPda Hus esylein an
Jnlet 2 1 and a beveragp outlet 22. The beverage |ine
-gipsc fepReralriPtareeRg 06 9. 5nm (3/8") connects to the
beverage inlet 2 1 and thus the cooling coil (which
has adi anmeter of 7.9mm (5/16")) through a coupling 23
and then continues fromthe beverage outlet 22 to the
di spense font 1.
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The pipe 60 is located within the cooling coil 20 such

that the slush ice exiting the holes 27 inpacts as a
waprasomes t he i nside surface of the coil 20. TPE€T/GB2007/000770

cooling pod is |located at the dispensation site. It

nay be | ocated above or bel ow bar |evel and nmay
gpém]ally be incorporated into the housing 7 of the

di spense font 1. The p%;t hon 4 preferably extends
ki t hett SYStE® T8 CQoliRd B HEVerAgE GOMPHISIRY t he” pyt hon nmay be
formed of two separate pieces, one piece running from

the geReYeirgs line cgmegtablain 2 hgveiage supriv @rér?élsﬂgrﬁmg beverage
i ece extending fromthe cooling pod 15 to the,

fgqrgﬁl%%lerms PiytthioHgh an dfsulrded sesrierdp pelispapgation site;

provi sion of the cooling pod allows the tenperature of

the HRgAAg én%da%eefﬂ%at?g& gepiting acaring mediympund

-1.50C as, it exits the cooling pod. This results in an _

"i n- ot §e9ing: e fer HEUsROMHY e siringonedmfior the gooling medium

system for cooling a beverage conprising: a beverage

gEnsEAteoiRha e dneirtgd isayisr $geassidnpllopy hemt @xchargr Petwegn the

beverage fromthe beverage supply through an insul ated

cogling @ediug in the coRliRG 4Pe B8R Herkeverrgedin therkpveeagiedine; and

generator for enertﬁti ng. a cooli n% medi um a cooling

I'i ne & BYMP J%{rpé'%mq § crpindBefivmdNieRdh the ¢aolng tine

cool i ned] umcﬁ,ener ator through the insulated carrier

so asviesen g Gpding Mediin graRralobisarbise siish eeperalny-
mediumin the cogling |ine and the beverage in the )

DeveraGESIPIMRCSCOHRP 0 S\@P T whersiniiiengPaling reerdiymgenerator is a
medi um t hrough the cooling |line, wherein the cooling

Sﬁ‘@ﬂﬁear‘ﬂad'eﬁliﬁhe&eﬁﬁrqt%‘ an ice slush generator. 2. A

system according to claim1l wherein the cooling nmedium

YenerabGitem acgordingdp @i qr clim {ugersoairsisinga cogling medium
system according to claim1 or claim?2 further

re%qpﬁql%lr ﬁ@ntglng@&opp@ mediugngenerated by the cooling medium generator.

4, A system according to claim 3 wherein the beverage line includes a beverage
line portion passing through the reservoir.

5. A system according to claim 4 wherein the beverage line portion passing
through the reservoir is adapted to cool the beverage to below 3°C.

6. A system according to claim 5 wherein the beverage line portion passing
through the reservoir is adapted to cool the beverage to below 2°C.

7. A system according to claim 6 wherein the beverage line portion passing
through the reservoir is adapted to cool the beverage to below 0°C.

8. A system according to any one of the preceding claim further comprising a
secondary cooler at or near the dispensation site.

9. A system according to claim 8 wherein the secondary cooler is a passive heat

exchanger including a cooling loop through which beverage can flow.
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reservoir for containing cooling nedi um generated by

the cooling nedium generator. 4. A system according to
webk@rmBsher ei n the beverage |ine includes a PEVEBaYe/000770

|l ine portion passing through the reservoir. 5. A

fo/st eﬁ”s?&‘éﬁréjdceﬂiirildjtocé ' gﬁe4omggﬁé&$ﬁclgﬁ§%ﬁ9& ¢dritising a

portion’ passing through the reservoir s adapted to

5o 600 B85 pBFLRY 0GooBiosdrc P £ 25 oo tor
R e SAEHRETE AR, U0 ai'm 6 wher ai n

fihe beg %?gftéﬂleaécb% rdidif @2 %fei[l%lg lt)ﬁé“&igb‘%etfgﬁgg[tg%& comprises

reservo i's adapt’ed to codl everage to

%cgaldr%ﬁ?aﬂ%nsr}fec‘cth%msﬁ%woqtinﬂ% doRd8ib4tOR Bn ‘fﬁ% ibferRBe&RdI ng

urther conpri si ng seconaary cool er at or near

{g']\ihdA Stﬂ@cﬂtﬁﬁtd'f Wdofiid & b&/eraAQeS-ﬁ%fﬁ@ tﬂgog@ﬁdé %vét%g@l IMeMrom a

ereln e secondary cooler 1s”a sive hea
. . L 7
RAEARRTEI N 1 RcReRR] 409 EReuk iR kg mrough an
i@élﬁat@&%&ﬁ%gﬁ% &'eﬂ{oﬁ%ohgiriéiﬂgr conprising a dispense

ont at t spensati on sfte, the dispense font

i ncl ;tgjnﬂgn%‘ag&?&'tirw;&ehlﬁﬂpthfr&fghﬁ%%%@@?gﬁg&éf@%pgﬁmﬁg? gartier

t enper at'ur bever age.

tﬁé@bg‘gﬁ&vin . géteé{bhhg% g%ﬁ%gﬁ%fe E&Hfihafnlé%éitg'g lin g%%cjliﬁﬁﬁne and

a condensati on nmec ormn naensati on o

' A net hod of cooling a beverage
t??%&%éggﬁﬁgﬁgﬁmga%%mefage l'ine froma beverage supply

to a HSORMRALIAG Hiddhum 1916 REYREAGE | ne passi ng

t hrough an 1 nsula carrier, e nmet hod conpri sing:

@m!m%ﬁ&@%&oﬁ@ng‘ggkmtﬁfﬂu &n?&fg%‘r{gn Aete)f({fglﬁitﬂéiigeeslush

the insulated carr reby allown eat ange

: cooling mediumin the cooling line and the
(%gb'igra@gghﬁﬁ t he beverage |line, wherein the cooling

4 UM ethdiadcbRiit) #5¢laim 13 comprising generating the ice slush cooling
medium from water which may up to 10%, of a freezing point suppressant.

15. A method according to claim 13 or 14 comprising generating the slush ice
cooling medium using a scraped wall slush ice generator.

16. A method according to any one of claims 12 to 15 further comprising storing
ice slush in a cooling medium reservoir.

17. A method according to claim 16 comprising flowing the beverage through a
beverage line portion passing through the cooling medium reservoir prior to flowing
the beverage through the beverage line in the insulated carrier.

18. A method according to claim 17 comprising cooling the beverage to below
3°C as it passes through the beverage line portion.

19. A method according to claim 18 comprising cooling the beverage to below

2°C as it passes through the beverage line portion.
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13. A nethod according to claim12 further conprising
generating the ice slush cooling nmedium 14. A nethod

wa@ewmonalieny) to claim 13 conprising generating tPEr/Geen07/000770
sl ush cooling nmediumfromwater which may up to 10%

95, a ArR6RbA GBSy BUMBHESS 2BinpridiRg oY tetbeverage to below
according to claim13 or 14 conpri s?ng generating the

gloisdit bs&eswbbg}gtrﬁwvéﬁﬁesihgaoﬁioﬁpr aped wal | sl ush
ice generator. 16. A nmethod according to any one of

g6.ai MR rethb® adsording itb @hy GABTYF ickiif 9 25(e0fd fi@hb € orfprikity cooling
in a cooling nediumreservoir. 17. A nethod accordi ng -

{he yel8iale Ling ArgkbidEi) cbblemhr neheihBispeAstRiohktough a
beverage |ine portion passing through the cooling

oRdi UMMEREA weEdrdiRhi t8Tcldif 3d Afbidth iHECsdBHEAGIRoldr i U hssive
the beverage line in the insulated carrier. 18. A

h&t RRehaRgeL fisH I:?\Gtﬁog c%hﬁ‘:irigﬂn% %aggﬁ@fﬂesé@grag%%?g@h BBoling loop

beverage to bel ow 30C as it passes throu

RANEpAGR/d HREeRMBhHSHN- 19. A nethod according to claim
18 conprising cooling the beverage to bel ow 20C as it

DRSS R nidIhQaEokdiSy TRR lciailfRs ROk b PRurthd i i
accordi ng tozg%loai ﬁn%’ 18 co&n%ﬁfs?ﬁ}gs (I?ool iﬁgﬂt h{ecﬁgeﬁ%@lmpmg

the cB_@Iﬁr@Wn@)E}nzﬁrﬁg?h Ba9sfTy Ibg;? PUDBish &M A%EdibpdRation site.

portion. 20. hod according to any one of claim 12

R ) 19Afrﬂé'tﬁ$bﬁéic06$d'ﬂgg{ {o%driYbrie lclaitfs (D& ?Eﬁﬁ{héggoﬁéﬂééﬂggzﬁjmping

secondary cool e t or "near the dispensation si
the GodiBbhARdRGE ARRHUBE hOcsHdRhEAR herigi A Elléﬁert\shee font at the

secondary cooler is a passive heat exchanger,

aBSemRELgPSMRl | Sing passing the beverage through a
cooling loop in the passive heat exchanger. 22. A

st hogl sparemtel didlihga ®BYerage cohphdimg:m 12 to 2 1
further” conprising punping the cooling nediumthrough

a COO04 bBErh@Ohd Borthedt=bRERSE bbPsthg@bubpif & t%ﬁéﬁhq%@verage
site. 23. A nethod according to any one of clains 12
frdm & BevetfRIsupBRRloBHN 8n MélRidcarrier to a dispensation site;

a cooling line containing a cooling medium, the cooling line being in thermal
contact with the beverage line so as to allow heat exchange between the cooling
medium in the cooling line and the beverage in the beverage line; and

a pump for pumping the cooling medium through the cooling line,

wherein the cooling medium is ice slush.

25. A system according to claim 24 wherein the ice slush is a mixture of up to
40% ice particles in (predominantly) water.

26. A system according to claim 24 or 25 wherein the temperature of the ice slush
is around -3°C.

27. A system according to any one of claims 24 to 26 wherein the ice slush

contains up to 10% of a freezing suppressant.
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the cooling nmedi umthrough a condensation line in a
di spense font at the dispensation site. 24. A system
wo or0700m8P8 Ng a beverage conprising: a bever agePCT/682007/000770
connectable to a beverage supply for transporting
B8V €f AISstdr? Bk SHRINACHELIANAP 27 HRRdin {AE DG HdiRtoSlidpt&ant is
carrier to a dispensation site; a cooling Fine
gﬁg&aining a cooling nedium the cooling line being in
ermal contact with the beverage line so as to all ow
bgat &xg &ﬂesgﬂtﬂ\ﬁ%ﬂ%t&e ahPobad'% HERt!' Reteflf described with
cooling Tine and the peverage in the beverage |ine;
| : cool i ng nmedi um t hrough the
%@%Fﬁ%gﬂﬂ?%%?&%ﬂergrﬁq?ﬂgg%ooling mediumis ice slush.
. Aps ' aj 1N [ . .
o’ ERARR SHERANID 52 SRR MBREREN pbh @Roribed wit
' a%ﬁ, B A system according to claim
gﬁ%%ﬁ&g%ﬂaﬂé%%%n t E@JE &Fature of the ice slush is
around -30C. 27. A system according to any one of
clains 24 to 26 wherein the ice slush contains up to
10% of a freezing suppressant.28. A system accordi ng
to claim 27 wherein the freezing point suppressant is
glycol. 29. A system substantially as any one
enbodi nent herein described with reference to the
acconpanying Figures. 30. A nethod substantially as
any one enbodi ment herein described with reference to
t he acconpanyi ng Fi gures.
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