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desirable to dispense beverages at a consistent low temperature. A
dishersing pRshieirchal béew WuRergiudspensing draft beverages at low

and consistent temperatures. By "draft beverages" is meant beverages
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pressurised system. One problem that arises when dispensing draft
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cellar/storage room and the dispensation site may be many metres and
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ath being cooled by the ice bank. The beverage line
point of dispensation through a beverage line. Typically the transfer is achieved
using a pumping mechanism. For instance, it is common in public houses and bars
for beverages to bé stored in a cellar or a siorage room and iransferred to the bar
arsa where dispensation ocours at a font using a mechanical pump or a gas
pressﬁrised 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
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However, flash coolers are undesirable because they take up a
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ioned above, consumers, now desire even colder beverages and
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working environment for bar staff or leading to increased air conditioning
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requirements. Passive heat exchangers are generally smalier and do not generaie
heat but they are not capable of sustained dispense of the beverage at temperatures
lower than around 3°C under conventional 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.



achieved with these known three-stage cooling systems. 2 In an attempt

to reduce the temperature of beverages even further and also to form
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temperature can lead to freezing of the beverage. Water used for

6°C). Geaahingithe everajerd nenise readivonecpronestdt fieezicin(asfttieabaverage to
higher freezing point than that of an alcoholic or sugar-containing
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beverage canbe cooled to a temperature below 3C but wherein the ris
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carrier to a dispensation site;
cooling a beverage wherein the beverage can be cooled to a temperature below 3°C but

wherein the risk of freezing of the beverage or forming precipitates is ameliorated.

The present invention is based on the finding that ice slush can be used as a cooling
medium for cooling a beverage. Ice siush (also known as binary ice) is a two-phase
mixfure {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;
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so as to allow heat exchange between the cooling medium in the cooling
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freezing or clouding is minimal. Preferably, the cooling medium generator
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coolinB¥iRSBYFHRE Ainif Bt SBRFIREOISNG BT feHertASPoRRRNg
rlee o s Bie BB ey SR oo s T xR potow
o%‘?%ﬁ%%“&ﬁ%@&é@&ﬁg?&%ﬁéa%?e% L $IaD e Re R Ning Ut cfbitates, The

generator includes a refrigeration unit which cool$ a wetted Surface which
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suspended in a liquid phase (predominantly water). The system
iqriskarabl\tHrotighoob thprisessencostisgamediempeesangitha vidkabt fice beverage
slush generated by the cooling medium generator can be stored. The
freeEngonr iopeitarabynimellated and may be remote from the cooling

medium generator. It may contain an agitator. The reservoir allows the
systerﬁ %fﬁm% deqeRPiRg medium generator is one which can generate a

mixture of up to 40% ice particles in (predominantly) water. Such a mixture is easily
pumpable through the cooling line by the pump. Preferably the cooling medium
generator is one which can generate a mixture of 15-40% ice particles in the liquid
phase, and more preferably 30-40% ice particles in the liquid phass.

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. |t 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.



fluctuations and thus enables the generator to be sized for the mean
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storage vessel such as keg or barrel. The beverage line may be formed
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more than one beverage line, each line being connectable to its
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determine the extent of heat exchange and hence the extent of cooling of
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‘reservoir is adapted so that the temperature of the beverage may be
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the beverage line portion is adapted so that the temperature of the
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It IS possible to vary the length of the beverage line portion passing

Bnesighdhe cooling medium reservoir so that a user can vary the dispense
temperature of a beverage. For example, the user may wish to dispense a
certaiin heefragd ansbbifjiren{s)ote: cbavenagenéidepypiratine Hisegreservoir is
around 7C. In this case, the length of the beverage line portion passing

atfppigghsthibalobitnigmetnitia efdhedieverage may be reduced to below 3°C as it

passes through the reservoir. More preferably, the beverage line portion is adapted
so that the temperature of the beverage may be reduced {o below 2°C, and most
preferably to below 0°C, as it passes through the reservoir. A temperature of below
0°C may be achieved by using a colled 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.



can be reduced (from that used to obtain the lower temperatures e.g.
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length of python is unlimited but, typically, will be between 3 and 300.
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running coaxially with the further ¢ g/return lines. The system ma
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may be provided at any point between the point of connection of the
prsdewtigepiass tththedhetiezagetisopplipsnddhissdispiensatioe sii@). The or more

secondary cooler may be a passive heat exchanger which, preferably,
beuprageAbsa sHUNRing ieer-axialv whihe ecsdioifigine M passive heat

exch er preferably includes a
aﬂgere pcouFJ%eyat ieast one further insulated carrier, each further insulated

carrier carrying a further cooling line and return line through which ice slush is
pumpable with at least one further beverage line running coaxially with the further
cooling/return lines.

The system may include a secondary coocler at or near the dispensation site
(aithough it may be provided at any point between the point of connection of the
beverage line to the beverage supply and the dispensatilon site). The secondary
cooler may be a passive heat exchanger which, preferably, can be fiooded with ice
slush from the cooling line. The passive heat exchanger preferably includes a
cooling coil through which the beverage from the beverage lfine can flow to allow heat
exchange beiween the beverage in the cooling coil and the ice slush. Most
preferably, the passive heat exchanger is as described in published application

GB2417064.



cooling coil through which the beverage from the beverage line can flow to
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tap. The font preferably houses a cooling loop which is in thérmal contac
imth wtichdvnatbertired vothactivetfomicivesertieyings waalingHf 1% thus allowing
beverage to reduce its temperature further or to maintain the temperature
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the coolirég medium may flow through the cooling loop or the cooling loop
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so that ice slush can flow through the condensation line. This allows
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form and then freeze on the condensation plate thus providing an "iced" or
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2ne bevr%ra%e line, there ?Ta/ be more than one dispense font at the :
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can form and then freeze on the condensaiion plate thus providing an “iced” or
“frosted” font which has aesthetic appeal.

In embodiments with more than one beverage line, there may be more than
one dispense font at the dispensation site or there may be at least one dispense font
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:

purhping 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.



beverage flowing through a beverage line from a beverage supply to a

Wodégg,ﬁ?o 9;?” site,.the l_Jeverage line pagsing thr_ough an ins%@;? ﬁ%ﬁ%nom
the method comprising: pumping a cooling medium through a €oaling line
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" below $C, for example below 0C, but with a reduced risk of the beverage
freezirityefefabipiniypreciicatdartie tabhs dbegareshamduEh 6E6 CMRHSESoling
generating an ice slush cooling medium, for example using an ice slush
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a%include generating the ice slush from water which may contain small
tg]?n ﬁm?,pﬁfrt'example, up to 10%, of a freezing point suppressant such as
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(optionally coiled) immersed in ice slushin the co Ium reservoir
gargiydol.flowing through the beverage through the insulated carrier. As a

result of this step, the beverage is cooled to below 3C, more preferably to
belowiR@redadethersbpridesatslythe heltwddilriasricpassreshional e siush in a
beverage line portion within the cooling medium reservoir. After flowing
eRlitRRadye taeRYPithe beverage line portion immersed in the ice slush

in the Jf%servo'r, H1e vaerage flows through the beverage line within the
& method preferably” comptrises flowing the beverage through a beverage

line portion {optionally coiled) immersed in ice slush in the cooling medium reservoir
prior to flowing through the beverage through the insulated carrier. As a result of
this step, the beverage is cooled to below 3°C, more preferably to below 2°C, and
most preferably to below 0°C, as it passes through the beverage line portion within
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 comptises 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



insulated carrier to the dispensation site. The method preferably
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site through the insulated carrier to the cooling medium
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beverage at a cooling loop'in a dispense font or maintaining the low
HempersibEpstt the beverage using a cooling loop. Preferably, the cooling
loop is as described above in relation to the first aspect. In preferred
embodiheentsthitd mayhaidaisoledenpoisies; ftmingreangeasatietomythep in a
font. The condensation which may become ice or frost is preferably

disheras (Rhgarteidainisatitie iwehemeeratisreaddhibcteabmgs insortionooling
to the first aspect. In a third aspect, the present invention provides a
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on the font. The condensation which may become ice or frost is preferably formed
using a condensation mechanism as described above in relation to the first aspect.

In a third 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;

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 o below 3°C, for example beiow 0°C, but with a

reduced risk of the beverage freezing or forming precipitates.



a cooling line containing a cooling medium, the cooling line being in
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@‘CT/G Bzoo7/oo%77o Psrgferably, g Eﬁﬁ'}‘sgﬁ}%’(‘%ﬁ% ;c@]% %Ypét%éh‘bdo/f hase.

Srefparticiesiie (uredelynantyhmateiongicnectaily aBiByreefpump. The
15-40% ice particles in the liquid phase and most preferably a mixture of
I3t Yahilics islubk g bigighisseoBucBomnintuvaliseasity approximately
pumpable through the cooling line by the pump. The temperature of the

‘ h
IRathgiRA i K Bipareienc Bhig allnwe mesingoprthierhavepde denbeeisired

throughout the system, This allows cooling of the beverage to the desired
o SRIRBISG 10 T FRERGR B BP R R RARIR AN BRoIgrP S Syster.

| S [ is at a temperature around -3C. there
AR N R R LR R
BavdeadB%ecabiegl- The system preferably further comprises a cooling

medium generator and, optionally, a cooling medium reservoir, as

described mhaiesin peitdrabyatimaiitsupapeots Brgderably, the beverage

line passes from the beverage supply, e.g. a vessel such as keg, and
throughhh&ygelmgislesibiv fadbevaiompdsts passiigghnoedjbrthgenerator and,
insulated carrier to allow a reduction in the temperature of the beverage to

WIRFIBca oringr Ssieny BRI B dessbererbrisyHERINIOT tasthe first
a%%gggbed above

Preferably, the beverage line passes from the beverage supply, e.g. a vessel
such as keg, and through the cooling medium reservoir prior to passing through the
insulated carrier to allow a reduction in the temperature of the beverage {o below
3°C, more preferably below 2°C and most preferably beiow 0°C as described above
in retation to the first aspect.

Atfter 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 carrier 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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in relation to the first aspect. After passing through the reservoir, the

W Obz%g}lﬁg‘?gﬂne passes thr_ough the insulated carrier to .the dispgp&?&k%ﬂ_] 000770
site. Preterably, the cooling line extends from the cooling medium

generarl%r éga%ber than,frcg‘ln the reservoir) through the insulated carrierto
the dispShSXESTSTEY ARMAS QifgoRndaeronisnatprhepnibardissraantion site
RSHHE S in_relat] the first gspect. The system preferably
%clud@i ar?l?ﬁglﬁgt kggrgr)%ré%g tHePSPE #Wﬁna@'%\ Wﬁﬁ%ﬁ”‘agf the beverage
Iesesbgd abevsrdndeafipn todhe firstaspect. 0.2007/107698
PCT/GB2007/000770 qjhiessys%em mayin@ﬁﬁ,e%%s\é{egoar?ﬁaé%cgo%?gat gpd the
digmantutiolisgity) salien sitetakRosttielt BMRIPI UL AL-RRY BB in relation
between the connection of the beverage line to the beverage supply, e.g.
ta b furfeappesel such as a keg, and the dispensation site). The
secondary cooler is preferably as described above in relation to the first
aspect’ IRpletes crbefipenierite systeysfurthairceemeisenradbeaidpensation

ispensation site, a font having at least one dispense tap. The font
Siﬁigugeé}s‘%goac‘fﬁ'ﬁ% ?o%‘p‘%i U CPEESSo R i e daBh heusesrirseeifigdoop as

Syst wclude a condensation mechanjsm as described
e B e SRR o T SO T bo mctuce a

corrispehiRyYENERANYARY ResdassiiBEsy N n‘@@ﬁ&iﬁﬁl@ %}%t%&%e?ﬁ’.ith
reference to the accompanying drawings in which: Figure 1 shows a first

preferfegrefabedierabbaifibe: EsRNbIBYEHIRVeION R SHAVER tB8scribed, by
results obtained using the first preferred embodiment; Figure 3 shows a

WY R @ YIBT thienorescntive/ectompanging igrardingsho waithe
secondary cooler of the second preferred embodiment Figure 1 shows a

systetd ARy Sedispianetertst anhsivrng ohtdigmesent invention;

Figure 2 shows the results obtained using the first preferred embodiment;

Figure 3 shows a second embodiment of the present invention; and

Figure 4 shows the 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
pubiic house.

The cooling medium generator 2 comptises an ice siush 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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generator 2, a pump 3, an insulated carrier 4, a beverage line 5, and a

ingline 6. The dispense font 1 is located at a dispensatipeﬁg%ggyﬁ&g770
Wog%gﬂtl)ga']rléggea of a public house. The cooling medium generator 2

i ' - which i d wall slush i
cenera D GIoH S TR IR Je A e St B GRETABt Ifctsteted o
RitsParan B R onl ARl surlaca Weled Millp 193 Solion, 4o

of glycol) which is continuously scraped to form a two phase mixitire

rabpbt 460 mtsmath it gysiadsssuspended in a liquid phase (predpminqntly
water). The system further comprises a cooling medium reservoir 12, in

which Bhespuiine isencentilent ratap 2isistased GFi2e/esammifddifed by Totton.
insulated and contains an agitator to ensure that the slush ice remains
THerRYgEHSILr RYNINDDHE AYTEDB RIET GBACETIDEERING eeginatatavoling
2 and reservoir 12 are located at a remote site separated from the bar

D Sy A fRY rech R GemRrisinssibr RRsHnBiBgIfANAHR isueNioR 92 The
tor 2. Th mp.is a centrifugal pump.
e R oAl SRS receRl SFE o Rl bbpgae o
afRaliBaanAAiNE eausts hR6aR4RY QB|§eE'b%ﬁ%?‘i&%#.%%%éﬁc%a%n?fﬁ
cooling circuit comprising the cooling line 6 and a returnline’9. The

coolingHineamditicdaiisn 4ine bewr ayPamsian o xARn BRI MG hon”. The
cooling line 6 and the return line 9 extend through the insulated carrier to

Pieogisemisesrs comht insuldohdwasies Bdserhifecitpe, GREBHRHG MV and
as a "python". The python comprises a conduit in which runs the ‘
DR AN S SARBLtRIRREhRatE Rieviderthetarthinardthstricsutaltedegrity and

heath provides the python with structural integrity and_also helps to
RRLRP By

minimiae Ao FEREEPHilRREE Wb dRaisEosmingsth S eseaBan ds3gound 30
n{gﬁggﬁli%@ﬂgth. The python extends from the remote location to the
dispensation site. For the

The python extends from the remote location to the dispensation site. For the
sake of clarity, in Figure 1, the python is not shown as extending the entire way
between the generator 2 and the dispense font 1. In practice, the python would
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 vesse! 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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sake of clarity, in Figure 1, the python is not shown as extending the entire

Hﬁ% en the generator 2 and the dispense font 1. In pr | )‘?}ﬂﬂﬁ’ﬁus}ﬂm}
Wo\r/)%yt 7(lf)n WO%|d extend for the whole distance. A beverage Ilnée}%t_ aving a

. " ) ly.(e.g. a.stora
vosse] B T S e R P 12 e For S SefPoe8 Hhroen

theygiage thinddirpbidrsisipeverage line portion 13 which is coiled and
immersed in the ice slush in the reservoir 12 to improve heat transfer

betweEhethisimmnsslishtin ibemedssveirisng thekienasrgruhlercoR%: bar or
beverage line portion 13 has a diameter of 7.9mm (5/16")_ and_an
SiRe etprnbigitte dostheeausiomee antntrevafidie vedispetisesdp e mounted.
.&gst 'm can be varied depending on the number of dispense fonts that

Y

IRPROSH &I oh 1S PRI RFRsh s bsvevRem irsgBre Thodlispesimlont 1 is
i is,sh f ke of clarity, 12 WQ 2007/107698
R RSB o ERRIDE 288 ool Faet eip 192 goimg tin an
‘ e, : ' ; 0 the djspense font 1. The
TR N OO e B RS e 7 o e

alitvinag AUEEeaneRIPINdBR HSIAER A HEUBIMHE B@qe%@ﬁjléh%%veraée

mounted. The dispense tap 8 is connected to the beverage line ‘5.
inlibpdreserfags nis Sfurther provided with a cooling loop 10 Whic_h is formed
from the cooling line and which runs within the font housing 7 in close
proxinifPi® Ihelbe\erefslaneatanwecetiavisny traptisingfer dutivdeastiumsation
.slusﬁice in the cooling loop 10 and the beverage in the beverage line 5.

iR etd (LM TR RN s Gomgidinepadasiation plate 14, the

. from the cooling line and a metal
o S e Bl M ' GG RmAopltiibt The

i) B gondanaation Plate Ym0 QW%@Lﬁ%%geor}scﬁteio{gnﬂl%tgu%ﬁlg? which, in
formed on a surface of the font housing 7 which, in |

use, faces the customer so that a frosted/iced surface is visible to the customer,

| In use, the beverage is dispensed from dispense tap 8. The beverage is
dispensed by means of a gas-pressurised system {not shown} or alternatively by a
pumping mechanism. Beverage is passed from a storage keg (or similar container)
along the beverage fine 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 température o_f the beverage in the bevérage line 5 is ma‘fnta‘med
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



use, faces the customer so that a frosted/iced surface is visible to the
woSHR D5dag N USE, the beverage is dispensed from dispense t3p GE%WOOOWU
t

beverage 1s dispensed by means of a gas-pressurised system (no

TRIPD BTSSP P IAING [ReChapion, BevRia0r S 3ese g, g,

rom a storage keg (or similar container) along verage line

the\RIEE RBRSRS IFNg IR CS e BRYRIRARA 8 R04ion 13 immersed in

the slush ice in the reservoir 12 where it is cooled to a ‘temperature of 0C

by heatrxcBangs wiihmpae eectigshd beoheyarros Hewsity awebdhene cooling
python 4 to the dispense font 1 at the dispensation site. The beverage
idlenvstiotsingirtdainb ether algw litenth erathueedisp ethse binmtrdgandshé Idaws to the
temperature of the beverage in the beverage line 5 is maintained by
dReeRRAtSh e willhehiS cBHRE RSPREY. treysinibes epnsiensationplingpcauses
ice slush.from the ice slush generator 2 through the cooling line 6 to the
SEBERATAED RO AR SE 28 e AR HFRER AN dispense font 1

DT i T e
aifeaideadel fe BlaiR Bandgumel e dathaual s mé}ﬁﬁ]@rgﬁgﬁgtﬁg&re in

the length of the python is increased). The ice slush pumped

degplieg Detstisnstudingubroigbdheuangling lOgF-peRis/Bratadnading 1avsystem
temperature of the beverage as it flows to the dispensation site. The ice
colusbppnding dithrdwg Hithe eonuwlisatibndinéheaysesecbrideasission(td) and a
form and freeze on the condensation plate. An example of the results
CopVeRENaLRYSIaTR 6pstelaRiAR DRibsrpaginghd wingshevrrage line at a

R PR SR BRI e et e o
TR FRE R e gt enton (0 e
beverageningyaieth according to the first embodiment of the present invention, the
beverage leaves the cellar/storage room at a temperature of around 12°C (ihe
ambient temperature in the cellar). As it passes through the immersed coiled portion
of the beverage line in the reservoir 12, the temperature drops to below 0°C i.e. fo -
0.5°C. This femperature 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 results
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 giaés. This temperature rise will depénd 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 serles 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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constant flow rate of 4 pints per minute through a system including 30

Wﬂ%%%soython. The temperature of the ice slush was -3.39&9&3@&‘}&007%

system according to the first embodiment of the present invention, t

/8t t 2C
S R HT BT S e tn e

S SSeS tnroug

prRersedsumRAiResieNtRihg REMRIGAGHINI 1BGHSSRMAY fihducing the

temperature drops to below OC i.e. to - 0.5C. This temperature is

temajetaines cisiibebberagg frosihmead the ppthnriddeatiein temperature to
dispensation site 1 by the slush ice (at a temperature of -3.3C ) in the -
L6y thipre obledmdiag hathe tssegeaprs sost dheghiserrsssive dicataxstianger.
-0.5C. This results in an "in-glass" beverage temperature of around 1C as

ThiS RS 1530 riseofAste tRp SRl IOk HEUSLBTG as a result of heat

excharllﬂssb?twee the be erature, rise will

rage and .the glass. This tem
depend on SeVlla ?a%?&%\ﬁﬁ%ﬁaﬁ@iﬁ&"} | 6%‘?&%‘?@%‘# ﬂ@%\?&réﬁ;@?ﬂ?@'e of
@m%&@&%‘g NG HAPS1P %%(ﬁr%%g\é%gfa g@lgﬁ%}ﬁsﬁ&s%%% @grque%%vaﬂﬁ% up to

water bath cooled by an ice bankK’ice an em In seri

thasaiesHBE b REWIRRLEMIARERT oh felSMBLRUWS ARG PE BE0ISge. A
reduced in the water bath from around 12C (the 1.4 WO 2007/107698

CROVEAEBRA0N/E6V ROusaliEr terapiseakimdmaiowil SGeh a0ky@oleasdngure of
medium is circulated through the python in cooling lines in thermal
heygragewith the beverage line thus reducing the temperature of the
beverage to around 5.5C. A further decrease in temperature to 3.5Cis
then obfiifed §09Ke BaRiiagetssabadmant aidhsaresanidayention which is
.+ Jhis results in an "in-glass” temperature of around 5C. Thus it _
e T LR S B I Ui RUGRRLL € SPAENEP EBBIRRg S =
RRVRIRI 288 S DEIRULAC IR GIED Jmaiptaining this low temperature .
up to the dispense foﬁft Witﬁojﬁ%mﬁgﬁ‘?g%&% r!) gpsm%t%a(ﬁf%% described

ibpublialyed ApSiaonERak $YSEAVRILA AP HNA GRIYP M AR Such
a low temperature of

The cooling pod includes a housing 16 defining a cooling chamber 17. The
housing 16 is surrounded by insulation 24 (for example expanded foam insulation) to
minimise heat transfer between the cooling pod and the surroundings.

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 io 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 aiong the length and around
the circurnference of the pipe 60.

A cooling coll 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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beverage. Figure 3 shows an alternative embodiment of the present
wd%ﬁﬂﬁméﬁ’hmh Is the same as the embodiment shown in F'Q@%&B‘ib‘&ﬁﬁ}ﬂ'rm
that a secondary cooler 15 is provided. The secondary cool
comprises a cooling pod (such as that described in published application
dizmeer phGAgwimidF/ SN P e ereeltingn2Biane herhewdbiieg goem the
includes a housing 16 defining a cooling chamber 17. The housing 16 is

beyRgRREB P RIBESIFRANEB @aple expanded foam insulation) to
t t nd the The
oo EERHE nslﬁ%&’v.a&N i e osﬁtfi@ B S R oS
R BB[B%%‘? ﬁ‘mﬁ%&g 188, Spoy Ung, s @é”‘o“?'&hﬂ‘c@?é&”‘et 19 from
S Ice exits the

which the coollng C am rto continue to the dispense

font 1.7AB eknegisst RiNScafeis Aonaagipdiadithsish leenajesd fchhel above

pipe 25 has a closed end 26 distal to the slush ice inlet and a number of
ondiefo@7=palesd| adadgrtiag lepithadndharinowptireteirdomférerivausithe of the

pipe 60. A cooling coil 20 is provided within the cooling chamber between
dispenegdgel 1nlet 21 and a beverage outlet 22. The beverage line 5 which

has a dlameter of 9.5mm (3/8' 2 connects to the beverage inlet 21 an

thust %@dﬁ?@’c‘i‘)?fﬁfﬁf hexiendssafifer sy Pl dheggoling pod ie. ”’e python

'E{ 2005/()f 0770 dlartneter of 7.9mm 5/16 )'{? thr h acou th h
a% RATTESATIILS FEPRTHE HRRahaglis Skt 25 Hh .oen%e ?‘i e
c5BnEBE PP S IR Rt iDL ENE680lRY ﬁBHﬁZthSHSBHHE‘bH&eﬂ Liériﬂgeéitspense
exiting the holes 27 impacts as a spray on the inside surface of the coil

i3 TheneoalipeRadisn lgeated at the dispensation site. It may be located
above or below bar level and may optionally be incorporated into the
housirithe picivisiodi sp dresectdiniglpdchalipythiine deprpéeatinly ebdientswithge to be
side of the cooling pod i.e. the python

reduced even further, to around -1.5°C as it exits the cooling pod. This results in an

“ih-giass” temperature of around 0°C.
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may be formed of two separate pieces, one piece running from the

W(ﬂﬁﬁ%ﬁ‘}%g to the cooling pod 15 and another piece extendip@_i!t[z%%m%(mwo

cooling pod 15 to the dispense font 1 at the dispensation site.

provision of the cooling pod allows the temperature of the beverage to be
GbAIMEd even further, to around -1.5C as it exits the cooling pod. This
results in an "in-glass" temperature of around 0C. 16 WO 2007/107698
TPCT/EEX5ERO0 220lnSLPRIGRIR LORRIFFIRGE cooling a beverage

oD RO e e S S v
e e R 8 Qe @

the cogliging FieRuBeRaia@otitRghdhaiisalatesheaniating;as to allow

heat exchange between the cooling medium in the cooling line and the
beverageduiithe lineVieraeniipe i taepusofirig mpednpingrshe thealitging medium
medium through the cooling line, wherein the cooling medium generator
genamiates Shiekabiciheriteiated egriensacsokdinlos Bedhexoiaegsrbgiween the
cogling medium %?enerat_or is a scraped wall slushgr%enerator. 3. A system

CRCUBRITRFIETR I MA SPEINe ANdHER SsKRsASME Medrriadedirgnand

ir f taini li nedi t th li di
oner BT B S el o SR SR e
includeharBRMRAGSINGEROMIY araing BHAUL Lede 3Ny A
system according to claim 4 wherein the beverage line portion passing

ghrough gietanesvedidhgdantedno CoMdhabae Refe Ralam Gbetitor is a
system according to claim 5 wherein the beverage line portion passing
scraped wall slush generator.

3. A system according to claim 1 or claim 2 further comprising a cooling medium
reservoir for containing cooling medium generated 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 1o below 3°C.

8. A system according to claim 5 whersin the beverage line portion passing
through the reservoir is adapted 1o cool the beverage to below 2°C.

7. A system. according to claim 6 whereén the beverage line portion passing

through the reservolr is adapted to cool the beverage to below 0°C.

B. A system according to any one of the preceding claim further comptising a

secondaty 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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through the reservoir is adapted to cool the beverage to below 2C. 7. A
system according to claim 6 wherein the beverage line portion passing
through the reservoir is adapted to cool the beverage to below 0C. 8. A

QL orReb AR B Ar e BRCoeh ot SRR Sy S ceriThgone
on | BHSHEr S, ALS
R R T B A R 50 oop o

cRIRIRsRaISDR nipraneidie measasingyelaims further comprising a

dispense font at the dispensation site, the dispense font including a

1dooling, lsapdiaracenting/ atiaming thiesteinpamdispepbthibbicketagrecdiprises
A system according to claim 10, wherein the dispense font further
acepngeigesticndoertamistidar iasetng comdendsativinen dbe dispsaserian. the
dispense font. 12. A method of cooling a beverage flowing through a

Beverdyd@iaoioth sogingemie iseR flowingarusivn Srversge line from a
b J ing through.an insulaged carrier, the method.

RS TARE BB SEERINRL AT Al IR S A5 I RRRIE g yueh an
i ay | hange b he cooli

..qng]g {ﬂég%z?ﬁg@{hg .n%ﬂm%%%%ﬁat exchange between the cooling

edium in the cooli everage in the beverage line,

wherep, st el b iRGFHETirAhIEBH 45 Bodh NIMETRNEARROIEIGIST carrier

claim 12 further comprising generating the ice slush cooling medium. 14.
therabthalibatep rdinpetaictmige beemeptisingogéing ratidiyithénitieestusting line and
cooling medium from water which may up to 10%, of a freezing point
tsahenareantniibe Raveasdlinecording to claim 13 or 14 comprising

generating the slush ice coaoling medium using a scraped wall slush ice

generdtBFTaB. e AR HeaBIdiRyAB 8RPHRE of claims 12 to 15 further
1%Qmpr}§ 'pr%ﬁltgélrégcording to claim 12 further comprising generating the ice slush

cooling medium.

14. A method according to claim 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 siush 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
bevefage 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.
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ice slush in a cooling medium reservoir. 17. A method according to claim

wolzq)&ﬁmp(ir'ging flowing the beverage through a beverage liner%%%%%&momm
passing through the cooling medium reservoir prior to flowing the

everage through the rage.line in the insulated carrigr. 18. A metho
B o i RSy S S o cORANRI SR e Hoverise 16 berow
PBSSER Bﬂy&mﬂ;& ﬂ%%@éi‘&%@%@%r&gnwo 2007/107698
PCT/GB2007/000770

19. A method according to claim 18 comprising
2moling thPprresegsdmielrunPenasdt BagRestiboro R PeYRIREMINEocling
portion. 20. A method according to any one of claim 12 to 19 further -
therbpramupasiting dbecbdarragelesitgransectnsldispensddivatsitenear the
dispensation site. 21. A method according to claim 20 wherein the
FecondafyatbetertsdPag SN Slaisae ehereie thth sasritat cmelpriéng passive
passing the beverage through a cooling lgop in the passive heat

heatiexsgaross heMaiiod SeRRURNP BRI fRed2vaiAee ey FeRlipg loop

. risin mping , the cooling medium through a cooling loop in a
ﬁ%@eg%%sesgéén)ﬁ gﬁﬁe E%rﬁ%er’f'sation site. 23. A method according to any one

24 CRIRSA QR URNRS RO IR PUIRE AP ORI B ing pumping

through a condensationline in"a dispense font at the dispensation site.

1R coOdhyist e diie oningHaale ) RIR GO THRY 8IS RO RIRIANGd BRpensation site.
connectable to a beverage supply for transporting beverage from the
Abveradyestippl ptorodipy enamsolated clainer 16 & G hatisaticonptisieg pumping
cooling line containing a cooling medium, the cooling line being in thermal
tBeneRaliREth MrdbEV cligEdheds ardensaiianhdae eiithangisnrneredanheat the
ooling medium in the cooling line and the beverage in the beverage line;
é?f&eﬁ%ﬂﬁ{bst'@r pumping the cooling medium through the cooling line,

24, A system for cooling a beverage comprising:

a beverage 'h'ne 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 pumpiﬁg the cooling medium through the cooling line,

wherein the cooling medium is ice siush.

25. A system according to claim 24 wherein the ice slush is a mixture of up 1o
40% ice particles in (predominantly) water.

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

27. A system according 1o any one of claims 24 to 26 wherein the ice slush

contains up to 10% of a freezing suppressant.
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wherein the cooling medium is ice slush. 25. A system according to claim

WOZAi)(\}/gh%_rl%n the ice slush is a mixture of up to 40% ice particle§ ip /000770
(6red6m n%ntly) water. 26. A system according to claim 24 of 5 GREYf
- the temperature of the ice slush is around -3C. 27. A system according to
Zhy orfe 8YSilnBSRTH s I RaEn AR Merr sinsheckReAiRg MoY suppisesant is
f[ee ing suppressant. 19 WO 2007/107698 PCT/GB2007/000770 28. A
%yts;? 'm according to claim 27 wherein the freezing point suppressant is

ycol. 29, t i n ' [ . .

%e'scrit')egedsyvssitt%}ﬁre%fI;ejr}r)egrj(:c(i:}leﬁ @)@haé%gﬁﬁn%%y%ﬁ igur%@f?(%} %fr?n%iﬁ]sggbed with
bEiRiRlinasesngRapnPedimant herein described with reference to

the accompanying Figures. 20
30. A method substantially as any one embodiment herein described with

reference to the accompanying Figures.
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