097019457 A2 |0 0 0000 O

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T O O 00

International Bureau

(43) International Publication Date
12 February 2009 (12.02.2009)

(10) International Publication Number

WO 2009/019457 A2

(51) International Patent Classification:
B67D 1/08 (2006.01)

(21) International Application Number:
PCT/GB2008/002639

(22) International Filing Date: 4 August 2008 (04.08.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
07152523 6 August 2007 (06.08.2007) GB

(71) Applicant and

(72) Inventor: PAXMAN, Neil, Eric [GB/GB]; 31 Holmebank

Mews, Brockholes, Holmfirth HD9 7EA (GB).

(74) Agent: MCDONOUGH, Johnathan; Gilholm Harrison
Limited, Marlborough House, Westminster Place, York
Business Park, Nether Poppleton, York YO26 6RWA
(GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

(54) Title: COOLING APPARATUS AND METHOD

(57) Abstract: A method of cooling a mixture, the mixture comprising a liquid having a gas dissolved therein, the method compris-
& ing the steps of providing the mixture along an input mixture line; splitting the mixture from the input mixture line into a plurality
of heat exchange tubes; flowing a heat exchange fluid over the outside of the heat exchange tubes to cool the mixture; re-combining
the mixture into an output mixture line; characterised in that the temperature of the heat exchange fluid is arranged such that the
temperature of the mixture at the point of recombination in the output mixture line is at or below the solution temperature of the gas

in the liquid.



10

15

20

25

30

WO 2009/019457 PCT/GB2008/002639

COOLING APPARATUS AND METHOD

. The present invention relates to a method for cooling a mixture comprising a liquid

having a gas dissolved therein and also an apparatus for cooling such a mixture. The

present invention also relates to an apparatus for cooling a liquid.

There are some applications where it is required to cool a mixture of a liquid and a gas at
a high.mixture flow rate. One particular application is in the drinks industry where
lagers or beers are chilled prior to serving. The large or beer is typically chilled whilst in
the drinks line between the cellar and the tap on the bar. This is usually performed by

means of a chilled python line wrapped around the drinks line.

It is currently fashionable to serve extra cold lagers or beers. Such lagers or beers require
extra ‘top-up’ chilling by a heat exchange apparatus located beneath the bar before the

lager or beer is served.

It is desired to serve the extra cold beverage at a high flow rate to minimise the time
taken to serve customers. A tap on a bar will typically serve a pint of lager or beer in
around 10 to 20 seconds (20-40 seconds for Guinness). Times longer than this are not

preferred.

This extra top up cooling is typically performed by flowing the beverage along a high
thermal conductivity heat exchange tube and flowing a cold heat exchange fluid over the
outside of the tube. The tube must be of a relatively large diameter so that the high flow
rate can be maintained. This results in poor heat exchange between the beverage and heat
exchange fluid. The heat exchange tube must therefore be long so that the required

temperature drop can be achieved. This can be inconvenient beneath a bar where space is

at a premium.

CONFIRMATION COPY
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The required length of the heat exchange tube can be reduced by lowering the
temperature of the heat exchange fluid. The use of very low temperature fluids can

however be hazardous in the workplace.
The present invention seeks to overcome the drawbacks of the prior art.

Accordingly, in a first aspect, the present invention provides a method of cooling a
mixture, the mixture comprising a liquid having a gas dissolved therein, the method

comprising the steps of
providing the mixture along an input mixture line;
splitting the mixture from the input mixture line into a plurality of heat exchange tubes;

flowing a heat exchange fluid over the outside of the heat exchange tubes to cool the

mixture;
re-combining the mixture into an output mixture line;

characterised in that the temperature of the heat exchange fluid is arranged such that the
temperature of the mixture at the point of recombination in the output mixture line is at or

below the solution temperature of the gas in the liquid.

By splitting the mixture into a plurality of heat exchange tubes the heat exchange
between the mixture and the heat exchange fluid can be improved reducing the length of

the heat exchange apparatus.

The method can further comprise the step of providing the cooled mixture to a dispensing

means for dispensing the cooled mixture at a dispensing rate.
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The method can further comprising the step of warming the mixture in the output mixture

line.

The heat exchange tubes can be spiral.

The liquid can be a beverage, preferably an alcoholic beverage.

The liquid can be a beer or lager.

The mixture can be recombined at a temperature less than 4°C, preferably less than 2°C.

The method can further comprise the step of pre-cooling the mixture before providing the

mixture to the heat exchange tubes.

The step of flowing a heat exchange fluid over the outside of the heat exchange tubes can

comprise
measuring the flow rate of the mixture through the heat exchange tubes; and,

flowing the heat exchange fluid over the heat exchange tubes when the flow rate exceeds

a predetermined value.

Preferably, the heat exchange tubes are arranged in a heat exchange jacket through which

the heat exchange fluid flows; and,

the step of flowing the heat exchange fluid over the outside of the heat exchange tubes
comprises the step of withdrawing the heat exchange fluid from the heat exchange jacket

when the flow rate is at or below a predetermined value.

Preferably, the step of measuring the flow rate of the mixture comprises determining if

the dispensing means is in an open or closed state.
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In a further aspect of the invention there is provided an apparatus for cooling a mixture

comprising a liquid having a gas dissolved therein, the apparatus comprising

a heat exchanger comprising an input mixture port, an output mixture port and a plurality

of heat exchange tubes extending therebetween;

a heat exchange jacket surrounding the heat exchange tubes and having input and output

ports; and,

cooling means adapted to flow a heat exchange fluid into the input port, over the heat
exchange tubes and out the output port to cool the mixture within the heat exchange
tubes;

The cooling means can be adapted to flow the heat exchange fluid at a temperature
sufficiently low that the temperature of the mixture at the output mixture port is at or

below the solution temperature of the gas in the liquid.

Preferably, the apparatus further comprises a dispensing means, preferably a tap, for

dispensing the cooled mixture at a dispensing rate.
The heat exchange tubes can be spirals.

Preferably, the heat exchange tubes are connected to the input and output mixture ports

by laser welding.
The cooling means can comprise a volume containing pre-cooled heat exchange fluid.

The cooling means can comprise a heat exchange pump connect between input and

output port and adapted to circulate heat exchange fluid therebetween.
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The apparatus can further comprise a flow rate detector for detecting the rate of flow of
the mixture in at least one heat exchange tube, the flow rate detector being in

communication with the heat exchange pump.

The heat exchange pump can be adapted to provide heat exchange fluid to the heat

exchange jacket only when the flow rate of the mixture in the at least one tube is above a

reference level.

The heat exchange pump can be adapted to withdraw the heat exchange fluid from the

heat exchange jacket when the flow rate of the mixture is below a reference level.

The apparatus can further comprise a mixture source connected to the mixture input port

by an input mixture line.

The apparatus can further comprise a pre-cooling means for cooling the mixture before

providing it to the input mixture port.
The pre-cooling means can comprise a chilled volume.

The pre-cooling means can comprise a python line wrapped around the input mixture

line.

Preferably, the heat pump pumps heat exchange fluid through the python line and then
through the heat exchange jacket.

The liquid of the mixture can be a beverage, preferably an alcoholic beverage, more

preferably a lager or a beer.

In a further aspect of the invention there is provided an apparatus for cooling a liquid

comprising
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a heat exchanger comprising an input liquid port, an output liquid port and at least

one heat exchange tube extending therebetween,

a heat exchange jacket surrounding the at least one heat exchange tube having

input and output ports;

a heat exchange pump connected between input and output ports and adapted to

circulate heat exchange fluid therebetween;

a flow rate detector for detecting the rate of flow of liquid in the at least one heat
exchange tube, the flow rate detector being in communication with the heat

exchange pump;
the heat exchange pump being adapted to provide heat exchange fluid to the heat
exchange jacket only when the flow rate of the liquid in the at least one heat

exchange tube is above a reference level.

The reference level can be zero.

The heat exchange pump can be adapted to withdraw heat exchange fluid from the heat

exchange jacket when the flow rate drops below the reference level.
The flow rate detector means can comprise a flow rate meter.

The flow rate detector can be in communication with a tap, the tap being connected to the

liquid output port for dispensing the liquid.
Preferably, the tap communicates its on or off state to the heat exchange pump.

The apparatus can further comprise a liquid source connected to the input liquid port.
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The temperature of the heat exchange fluid can be lower than the freezing temperature of

the liquid.

The liquid can be an alcoholic beverage, preferably a spirit or a vodka.

The liquid can be a beer or lager.

The heat exchange apparatus can comprise a plurality of heat exchange tubes.
Alternatively, the heat exchange apparatus comprises a single heat exchange tube.
The heat exchange tubes can be spiral.

The present invention will now be described by way of example only and not in any

limitative sense with reference to the accompanying drawings in which

Figure 1 shows a method according to the invention in schematic form;

Figure 2 shows a first embodiment of an apparatus according to the invention;
Figure 3 shows a second embodiment of an apparatus according to the invention;
Figure 4 shows a third embodiment of an apparatus according to the invention;
Figure 5 shows a fourth embodiment of an apparatus according to the invention;
Figure 6 shows a fifth embodiment of an apparatus according to the invention; and,

Figure 7 shows a portion of a heat exchanger and heat exchanger jacket of an

embodiment of an apparatus according to the invention.
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Shown in Figure 1 is a method for cooling a mixture comprising a liquid having a gas
dissolved therein according to the invention. The method is described with reference to
cooling of a lager having carbon dioxide dissolved therein. The method is however
applicable to other liquid/gas mixtures, in particular when the liquid is a beverage such as

an alcoholic beverage, preferably a beer. The gas can be nitrogen.

The lager is stored in a barrel 1, typically in. a beer cellar. The barrel 1 is in fluid
communication with a tap 2 on the bar counter (not shown). When the tap 2 is opened
the lager flows along an input mixture line 3 to a heat exchanger 4 wherein it is chilled
and then from the heat exchanger 4 along an output mixture line 5 to the tap 2 where it is

served.

Within the heat exchanger 4 the lager is split into a plurality of heat exchange tubes 6.
The lager flows along the tubes 6, and then recombines into the output mixture line 5. A

heat exchange fluid 7 flows over the heat exchange tubes 6 cooling the lager.

A well known problem within the drinks industry is that of separation of the carbon
dioxide from the lager whilst serving. This is referred to as ‘break out’. If breaking out
occurs the tap 2 will not dispense a liquid but a foam. Breaking out would be expected to
occur when the lager in the heat exchange tubes 6 is recombined in the output mixture
line 5. The method of the current invention however overcomes this problem by ensuring
that the temperature of the lager at the point of recombination is at or less than the

solution temperature of the carbon dioxide in the lager.

It may be the case that temperature of the lager at the recombination points is lower than

the desired serving temperature. If so the lager can be allowed to warm slightly before

serving.

As a typical example for a lager/CO, mixture temperatures at the recombination point of

less than 4°C are preferred.
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Shown in Figure 2 is an apparatus 8 for performing the method according to the
invention. The apparatus 8 comprises a heat exchanger 4. The heat exchanger 4
comprises an input mixture port 9, an output mixture port 10 and a plurality of heat
exchange tubes 6 extending therebetween. The diameter of the tubes 6 is typically less
than the diameter of the input and output ports 9,10. In this embodiment the heat

exchange tubes 6 are substantially straight although other shapes such as curved or spirals

are possible.

A heat exchange jacket 11 surrounds the heat exchanger 4 as shown. The heat exchange
jacket 11 comprises input and output ports 12,13. The ports 12,13 are arranged such that
fluid which enters the input port 12 flows over the heat exchange tubes 6 to the output
port 13. The input port 12 is connected to a cooling means 14 which flows cooled heat

exchange fluid 7 over the heat exchange tubes 6. In this embodiment the cooling means

14 comprises a chilled volume comprising chilled heat exchange fluid 7. After exiting

the heat exchange jacket 11 the heat exchange fluid 7 becomes waste or is used in other

cooling applications beneath the bar.

The input mixture port 9 is connected to a barrel 1 by the input mixture line 3. The barrel

1 contains a mixture of a lager having carbon dioxide dissolved therein.

The output mixture port 10 is connected to a dispensing means comprising a tap 2 for

dispensing the mixture.

In this embodiment the temperature of the heat exchange fluid is around 0.5-2 degrees
Centigrade. Colder temperatures (of the order -4 degrees Centigrade) can be achieved
with Glycol or Brine With such a heat exchange fluid 7 the temperature of the re-

combination point can be reduced below zero degrees Centigrade.

Shown in Figure 3 is an alternative embodiment 8 of the invention. In this embodiment a
python line 15 is wrapped around the mixture input line 3 to pre-cool the mixture before

it reaches the input mixture port 9. The python line 15 is connected to an external source
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of chilled fluid, typically around 0.5-2 degrees Centigrade. In this embodiment the
cooling means 14 comprises a heat exchange pump 16 connected between input and
output ports 12,13. The heat exchange pump 16 cools the heat exchange fluid 7 and

circulates it between input and output ports 12,13 over the heat exchange tubes 6.

Shown in Figure 4 is a further embodiment of the invention 8. This embodiment is
similar to that of Figure 3 except the python line 15 is connected to the heat exchange
pump 16. The heat exchange fluid 7 is therefore used both to pre-cool the mixture and to

cool the mixture in the heat exchange tubes 6.

The recombination temperature depends upon the mixture. For a lager or beer the
recombination temperature is less than 4 degrees Centigrade, preferably less than 2

degrees Centigrade.

Shown in Figure 5 is a further embodiment of an apparatus 8 according to the invention.
This embodiment is similar to that of Figure 3 except the tap 2 is in communication with
the heat exchange pump 16 by means of a flow rate detector. The heat exchange pump
16 comprises a bypass line 17 and a fluid switch 18 to switch the direction of flow of the

heat exchange fluid 7 from the input port 9 into the bypass line 17.

When the tap 2 is opened this is signalled to the heat exchange pump 16. The pump 16
flows the heat exchange fluid 7 through the heat exchange jacket 11 and back to the
pump 16. When the tap 2 is closed this again is signalled to the heat exchange pump 16.
The fluid switch 18 is changed such that the heat exchange fluid 7 now flows down the
bypass line 17 and back to the pump 16, bypassing the heat exchange jacket 11. The
small amount of heat exchange fluid with the heat exchange jacket 11 is drawn out of the
jacket 11 by the pump 16. This prevents the mﬁxture from being chilled whilst standing

in the heat exchange tubes 6 between servings.
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When the tap 2 is opened this is again communicated to the heat exchange pump 16. The
fluid switch 18 is again changed and the heat exchange fluid 7 resumes flow through the
heat exchange jacket 11. ‘

In the above embodiment the flow rate detector informs the heat exchange pump 16 when
the mixture flow rate is zero (tap closed) and not zero (tap open). The heat exchange
pump 16 only provides heat exchange fluid 7 to the heat exchange jacket 11 when the
flow rate is above a reference level (which in this case is zero). In an alternative
embodiment (not shown) the apparatus 8 comprises an alternative flow rate detector
which provides a more detailed measure of the flow rate than zero or non-zero. In this
embodiment the reference level can be sent at a value other than zero. The heat exchahge
pump 16 runs continuously. In an alternative embodiment the rate at which the heat
exchange pump 16 flows fluid 7 over the heat exchange tubes 6 increases with the
measured flow rate. The heat exchange pump 16 may switch off when the measured flow

rate is zero.

In an alternative embodiment of the invention the heat exchange pump 16 does not

remove the residual amount of heat exchange fluid 7 from the heat exchange jacket 11 |
when the mixture flow rate drops below the reference level. In this embodiment the
residual heat exchange fluid 7 and mixture in the heat exchange tubes 6 come into
temperature equilibrium when the mixture is standing in the heat exchange tubes 6

between servings.

In all of the above embodiments the temperature of the heat exchange fluid 7 is
sufficiently low that the temperature of the mixture at the recombination point is below
the solution temperature of the gas in the liquid. In a preferred embodiment the
temperature of the heat exchange fluid 7 is below the freezing point of the liquid in the
mixture. This enables the length of the heat exchanger 4 to be further reduced. In such
an embodiment the heat exchange pump 16 must withdraw the heat exchange fluid 7
from the jacket 11 when the mixture flow rate drops below a reference level to prevent

the mixture from freezing in the heat exchange tubes 6.
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An apparatus 8 of a further embodiment of the invention is shown in Figure 6. This
apparatus 8 finds applications in the cooling of liquids in addition to liquid/gas mixtures.
This apparatus 8 comprises only a single heat exchange tube 6. In use a liquid flows
through the heat exchange tube 6. A heat exchange fluid 7 flows over the heat exchange
tube 6 and is removed from the heat exchange jacket 11 if the flow of the liquid drops
below a reference level. The heat exchange fluid 7 is reintroduced into the heat exchange

jacket 11 when flow increases above the reference level.

The liquid or liquid could comprise a beer or lager as previously described. It could also

comprise other alcoholic beverages such as spirits or vodka.

Preferably, the temperate of the heat exchange fluid 7 is lower than the freezing point of
the liquid and the heat exchange fluid 7 is removed from the heat exchange jacket 11 to
prevent freezing of the liquid in the heat exchange tube 6. In a preferred embodiment the

liquid is super cooled when served such that it freezes on contact with a serving vessel.

An alternative embodiment of the apparatus of figure 6 comprises a plurality of heat
exchange tubes 6.

Figure 7 shows a portion of a heat exchanger 4 and heat exchange jacket 11 of an
apparatus 8 according to the invention. The plurality of heat exchange tubes 6 are laser
welded into contact with the end stop 19. The end stop 19 is received within the heat
exchange jacket 11. A fluid input port 9 (or output port 10 as the device is symmetric)
extends through the heat exchange jacket 11 and is in fluid communication with the heat
exchange tubes 6. The input/output port 9, 10 expands into chamber 20. The mixture

recombines in chamber 20 before exiting through output port 10.
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CLAIMS

1. A method of cooling a mixture, the mixture comprising a liquid having a gas

dissolved therein, the method comprising the steps of
providing the mixture along an input mixture line;

splitting the mixture from the input mixture line into a plurality of heat exchange

tubes;

flowing a heat exchange fluid over the outside of the heat exchange tubes to cool

the mixture;
re-combining the mixture into an output mixture line;

characterised in that the temperature of the heat exchange fluid is arranged such
that the temperature of the mixture at the point of recombination in the output

mixture line is at or below the solution temperature of the gas in the liquid.

2. A method as claimed in claim 1, further comprising the step of providing the
cooled mixture to a dispensing means for dispensing the cooled mixture at a

dispensing rate.

3. A method as claimed in claim 2, further comprising the step of warming the

mixture in the output mixture line.

4. A method as claimed in any one of claims 1 to 3, wherein the heat exchange tubes
are spiral.
5. A method as claimed in any one of claims 1 to 4, wherein the liquid is a beverage,

preferably an alcoholic beverage.
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10.

11.

12.
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A method as claimed in claims 5, wherein the liquid is a beer or lager.

A method as claimed in any one of claims 1 to 6, wherein the mixture is

recombined at a temperature less than 4°C, preferably less than 2°C.

A method as claimed in any one of claims 1 to 7, further comprising the step of

pre-cooling the mixture before providing the mixture to the heat exchange tubes.

A method as claimed in any one of claims 1 to 8, wherein the step of flowing a

heat exchange fluid over the outside of the heat exchange tubes comprises
measuring the flow rate of the mixture through the heat exchange tubes; and,

flowing the heat exchange fluid over the heat exchange tubes when the flow rate

exceeds a predetermined value.

A method as claimed in claim 9, wherein the heat exchange tubes are arranged in

a heat exchange jacket through which the heat exchange fluid flows; and,

the step of flowing the heat exchange fluid over the outside of the heat exchange
tubes comprises the step of withdrawing the heat exchange fluid from the heat

exchange jacket when the flow rate is at or below a predetermined value.

A method as claimed in either of claims 9 or 10, wherein the step of measuring
the flow rate of the mixture comprises determining if the dispensing means is in

an open or closed state.

An apparatus for cooling a mixture comprising a liquid having a gas dissolved

therein, the apparatus comprising
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15.

16.
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a heat exchanger comprising an input mixture port, an output mixture port and a

plurality of heat exchange tubes extending therebetween;

a heat exchange jacket surrounding the heat exchange tubes and having input and

output ports; and,

cooling means adapted to flow a heat exchange fluid into the input port, over the
heat exchange tubes and out the output port to cool the mixture within the heat

exchange tubes;

An apparatus as claimed in claim 12, wherein the cooling means is adapted to
flow the heat exchange fluid at a temperature sufficiently low that the temperature
of the mixture at the output mixture port is at or below the solution temperature of

the gas in the liquid.

An apparatus as claimed in either of claims 12 or 13, further comprising a
dispensing means, preferably a tap, for dispensing the cooled mixture at a

dispensing rate.

An apparatus as claimed in any one of claims 12 to 14, wherein the heat exchange

tubes are spirals.

An apparatus as claimed in any one of claims 12 to 15, wherein the heat exchange

tubes are connected to the input and output mixture ports by laser welding.

An apparatus as claimed in any one of claims 12 to 16, wherein the cooling means

comprises a volume containing pre-cooled heat exchange fluid.

An apparatus as claimed in any one of claims 12 to 17, wherein the cooling means
comprises a heat exchange pump connect between input and output port and

adapted to circulate heat exchange fluid therebetween
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An apparatus as claimed in claim 18, further comprising a flow rate detector for
detecting the rate of flow of the mixture in at least one heat exchange tube, the

flow rate detector being in communication with the heat exchange pump.

An apparatus as claimed in claim 19, wherein the heat exchange pump is adapted
to provide heat exchange fluid to the heat exchange jacket only when the flow rate

of the mixture in the at least one tube is above a reference level.

An apparatus as claimed in either of claims 19 or 20, wherein the heat exchange
pump is adapted to withdraw the heat exchange fluid from the heat exchange

jacket when the flow rate of the mixture is below a reference level.

An apparatus as claimed in any one of claims 12 to 21, comprising a mixture

source connected to the mixture input port by an input mixture line.

An apparatus as claimed in claim 22, further comprising a pre-cooling means for

cooling the mixture before providing it to the input mixture port.

An apparatus as claimed in claim 23, wherein the pre-cooling means comprises a

chilled volume.

An apparatus as claimed in claim 23, wherein the pre-cooling means comprises a

python line wrapped around the input mixture line.

An apparatus as claimed in claim 25 when dependent upon claim 18, wherein the
heat pump pumps heat exchange fluid through the python line and then through
the heat exchange jacket.
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An apparatus as claimed in any one of claims 12 to 26, wherein the liquid of the
mixture is a beverage, preferably an alcoholic beverage, more preferably a lager

or a beer.

An apparatus for cooling a liquid comprising

a heat exchanger comprising an input liquid port, an output liquid port and at least

one heat exchange tube extending therebetween;

a heat exchange jacket surrounding the at least one heat exchange tube having

input and output ports;

a heat exchange pump connected between input and output ports and adapted to

circulate heat exchange fluid therebetween;

a flow rate detector for detecting the rate of flow of liquid in the at least one heat

exchange tube, the flow rate detector being in communication with the heat

exchange pump;

the heat exchange pump being adapted to provide heat exchange fluid to the heat
exchange jacket only when the flow rate of the liquid in the at least one heat

exchange tube is above a reference level.

An apparatus as claimed in claim 28, wherein the reference level is zero.

An apparatus as claimed in claim 28, wherein the heat exchange pump is adapted
to withdraw heat exchange fluid from the heat exchange jacket when the flow rate

drops below the reference level.

An apparatus as claimed in any one of claims 28 to 30, wherein the flow rate

detector means comprises a flow rate meter.
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An apparatus as claimed in any one of claims 28 to 30, wherein the flow rate
detector is in communication with a tap, the tap being connected to the liquid

output port for dispensing the liquid.

An apparatus as claimed in claim 32, wherein the tap communicates its on or off

state to the heat exchange pump.

An apparatus as claimed in any one of claims 28 to 33, further comprising a liquid

source connected to the input liquid port.

An apparatus as claimed in claim 34, wherein the temperature of the heat

exchange fluid is lower than the freezing temperature of the liquid.

An apparatus as claimed in either of claims 34 or 35, wherein the liquid is an

alcoholic beverage, preferably a spirit or a vodka.

An apparatus as claimed in any one of claims 34 to 36, wherein the liquid is a

beer or lager.

An apparatus as claimed in any one of claims 28 to 37, wherein the heat exchange

apparatus comprises a plurality of heat exchange tubes.

An apparatus as claimed in any one of claims 28 to 37, wherein the heat exchange

apparatus comprises a single heat exchange tube.

An apparatus as claimed in either of claims 38 or 39, wherein the heat exchange

tubes are spiral.

An apparatus substantially as hereinbefore described.
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42. A method substantially as hereinbefore described.
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